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i | PREFACE | oo 

mo - The purpose of this report is to give in nontechnical language SO 

#°- a general description of the soils of the State, a brief discussion - 

Bo + of the crops and systems of farming to which they are adapted, So 

-. and the treatments required to secure largest returns. It is So 

oe, hoped that this-report and the map accompanying it will be of oo 

a assistance to several classes of people, especially teachers of ag- - 

= __ riculture, manufacturers of farm machinery, bankers and other © 

s.* Joan agencies, and those engaged in the canning of peas and other: - 

ae crops. — _ 
a 7 This report and the map accompanying it are based on the | 

- "survey of the soils of the State made by the Division of Soils of 

e the Wisconsin Geological and Natural History Survey in cooper- Oo 

=~. ation with the College of Agriculture and the Bureau of Soils. ” 

Pe of the U. S. Department of Agriculture. This survey has now 7 

eS completed » general or reconnoissance survey of the northern oo 

ee half of the State and a detailed survey of all but nine counties : : 

Be in the southern half. Use is also made of the results of field ss 
=. experiments on substations and experiment fields of the College —— 

Se of Agriculture. | | 
Be - Acknowledgment should be made of the assistance received | 

—- from members of the State Geological Survey including Dr. | 

eo Samuel Weidman, Mr. F. T. Thwaites, G. H. Smith, who made 

Bec the block drawing shown in Plate I, and especially the present: 

a | director, Mr. E. F: Bean. Extensive use has been made cf the — | 

a . work of W. C. Alden of the U. S. Geological Survey on the glacial 

= drift and of the older geological survey of the State by Dr. T. C. 

i oo! Chamberlain. Among those who have been longest engaged in 

- | the work of the soil survey, are: W. J. Geib, T. J. Dunnewald, - 

a KE. L. Musbach, A. H. Meyer, A. C. Anderson and Drs. Guy Oo 

Se Conrey and Martin Tosterud under whose direction a large part 

ee Oo of the chemical analyses were made. The mechanical analyses oo 

rE were made by Miss Hazel Hankinson, the complete chemical ee 

Se | analyses of four important soil types were made by Dr. W. M. 

Eo Gibbs and the determination of colloids by H. H. Hull. To Miss 

= Hankinson credit is due for assistance in proof reading and i 
eS for the preparation of the table of contents and index. | } 
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"THE SOILS OF WISCONSIN Jus 

4 ss CHAPTER I. | a 

FUNCTIONS OF SOILS; PHYSICAL AND CHEMICAL 

: , : INTRODUCTION 

| Agriculture which provides our food and clothing is based on . 

the growth of crops and this is largely dependent on the soil. The | . 

soil furnishes several of the elements essential for plant growth | - 

| as well as serving as a reservoir for the water coming irregu-_ 

larly as precipitation, giving it up constantly as needed by the 

plant. Moreover, it absorbs the radiant energy of the sun’s rays, 

turning it into sensible heat which affects the vital processes of 

the plants and determines their rate of growth. It also acts as 

a reservoir of plant food material added as fertilizers and per- 

mits the plants to absorb it as needed. 

- There is a great variation in the soil in respect to all of these 

- functions. The chemical composition varies greatly, some soils — : 

. being high in certain elements and low in certain others, while 

in other soils the relative amount of the elements is reversed. 

Again, some soils are excellent as absorbers and reservoirs of | 

moisture while others are poor in that respect. Again, some 

- goils are not readily warmed and remain relatively cold while 

others are easily warmed under the sun’s rays. | 

- Adaptation of Plants to Soils. As a result of all of these vari- 

: ations in the soils on which plants grow, a wide difference in 

the plants themselves has gradually developed, some plants be- . 

- ing able to live on soils relatively low in a certain element such 

as calcium or lime, while others have so long grown in soils well ° 

‘supplied with that element that they can not do well without a , 

good quantity of it. Again, certain plants such as grasses and 

some of the cereals have developed an extremely fine root sys- | 

tem which is able to penetrate the compact clays and so take ad- 

vantage of their large water holding capacity, while others have
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a a coarser root system which can penetrate only the more sandy | 
a soils or those of more open structure. Again, some plants, in- | 
_.  Cluding many grasses and cereals, can grow on relatively cool | 
So soil while others must have a, well warmed soil to flourish. | 
= Tillage. Since it is necessary to till the soil in order to pro; 
« duce a suitable seed bed, to destroy weeds, and to enable the soil =” 
Po to retain the maximum amount of moisture, the readiness with 

which the soil can be tilled or cultivated becomes an important 
fo factor to consider. The labor which this tillage involves and | 
= the influence which the lay of the land or topography has on the | 
mo _ readiness with which the tillage and harvesting machinery can 
oO be used, are therefore very important factors. | 
xs | Climatic Relations. Since the action of the soil as a reservoir | 
> . Of moisture is related to the amount and distribution of precipi- 
i tation, and since the crops of any region are determined by 
. temperature and moisture conditions, there is a very intimate 
- relationship between the climate and the soil of any region, and 

oS it is impossible fully to consider the relation of either to agri- 
: culture independent of the other. | | | 

a TOPOGRAPHY | | 
a Not only is there a close connection between the soil, the | 
: climate and the crops to which a given region is adapted, but 
—— the relationship of soils of different character within a given 
- region is important. For instance, in a section In which a very = _ 
. large portion of the land is adapted to crops which can be used : 
a _ directly as human food, such crops may, and usually are, grown | 

: extensively. On the other hand, in a region in which the soils 
- and topographic conditions are chiefly suitable for the growth - 
BO of grass as pasture but in which the climate does not admit of . | 

a continuous pasturage, whatever land there may be available for , 
. tillage is often best used for the growth of crops needed as feed | 
ms during the winter season for stock pasturing on rough land dur- 
~ ing the summer season. In other words, the type of farming to 

which a region is adapted is influenced not only by the chemical _ 
- composition and texture of the soil, but even more by the topo- 7 
- graphy or lay of the land, and this must therefore be considered 
- as an important feature in the full description of the soils of 

any _- region. | 7 
a | On account of the influence on tillage, by erosion and in other 

| ways, topography is now being shown in detailed maps of the |
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Plate I. Topographical sketch of an area in Sauk County showing four-fold 
classification of slopes, lettered A, B, C, and D, and the effect of topography on 
the individual farms indicated by Roman numerals.
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. soil survey. The slopes. are. classified in the following. four 
classes. Class A is land which is level or so gently undulating 

a as to cause practically no:erosion and to permit the laying out of - 
» sfieldg in any. desired manner..---The slope ,varies*from. nothing to oe 

- four pér cent. Class B is.land having gentle to moderate slopes | 
which do not interfere seriously with the laying out of fields or 8 - 

_ cause serious erosion. These slopes vary from four to nine per 
7 cent. Class C is land which is so steep as to cause serious ero- | 

oO sion unless very carefully managed, and on which it is difficult | 
- | to operate most farm machinery. Land of this class has a slope 
7 of from fifteen to thirty per cent. Class D includes land which 
mo. _ is either too steep to be broken or which is so stony or rough as 

a to. be untillable. | | | | : 
- _ Plate I is a sketch map of a small area in Sauk County il- 
fo lustrating this classification of slopes. It also shows the way 
a _ topography affects the individual farm, both with reference to oe 

the relative portion which is tillable and to the subdivision of | . 
the farm into fields. The individual farms are indicated by Fe 

| roman numerals. - | Oo 
oe As will be explained later, certain types, from their mode of 
cas formation, are practically level, belonging entirely to class A, 
7 while others may include land having slopes which would re- 
- _ quire subdivision into classes B, C, or D. Since the influence of 
- | _ topography on agriculture is greater in the southwestern por- : 
Me tion of the state than in any other part, the influence of topog- | 
a raphy is discussed in the chapter on that section at greater - 
— Jength. a | oe | 

- | | ‘TEXTURE OF SOILS 7 oe | 

ee The water holding capacity of soil, its workability, and its — 
< adaptation to different crops are largely affected by the fineness | - 
Po of grain or texture. Texture is therefore one of the most im- 
: portant factors in the classification of soils. In order to deter- | 
oe . mine and define accurately the texture of any given soil it ‘is | 
a _ separated into grades of different sized grains, by a process 
| '. known as mechanical analysis. In the system now most com- 
7 monly used seven different grades or sizes of soil. grains are 
ae made. Starting with the finest, these are known as: clay, silt, 
a very fine sand, fine sand, medium sand, coarse sand, and fine 
a ' gravel.’ The diameters of the grains in these grades expressed | 

_ In millimeters are as follows: clay under .005 m.m., silt, .005 to. | 
: -05 m.m., very fine sand, .05.to .1 m.m., fine sand, .1 to .25 m.m., — )



A - 'PHE SOILS OF WISCONSIN’ = a 

a medium ‘sand, .25 to ‘5 m.m., coarse sand, .5 to 1 m.m., and fine | 

a gravel,1 to 2m.m. The percentage or rélative amount of these | 
oO different grades in any soil determines its character. If there 7 
me is a large amount of the clay grade and relatively small amount | ; 

a of the different sizes of sands, the soil will be a clay soil. If - 

Se silt predominates, it is a silt loam.’ The following table shows oo 

_ the limits of composition of the eight chief classes of soil as “ 

mo shown by mechanical analysis. | | . i 

7 MECHANICAL COMPOSITION OF SOIL CLASSES 7 

- - Class Soils Containing Less Than 20% of Silt and Clay 

1. Sand ____--.---..Over 25% fine gravel, coarse and medium sand, and oo 

OS , less than 50% fine and very fine sand. a 
: 2. Fine sand ____.....Over 50% fine and very fine sand, or less than 25% | 
7 - fine gravel; coarse and medium sand. oe 

ae . Soils Containing Between 20-50% of Silt and Clay i - 

ae 3. Sandy loam _____Over 25% fine gravel, coarse and medium sand. ne 

a, 4, Fine sandy loam__Over 50% fine and very fine sand, or less than 25% od 

—_ fine gravel, coarse and medium sand. | . Sy 

Cn Soils Containing Over 50% of Silt and Clay a 

me 5. Loam _____.___-_Less than 20% elay, and less than 50% silt. oo 

6) GS SH1t loam ___._---Less than 20% clay, and over 50% silt. 
Ls 7. Clay loam ____.._Between 20 and 30% clay, and less than 50% silt. 

fe 8. Clay -----------.Over 30% clay. 7 : | 

- The class to which any soil belongs is determined in the field Oo 

~ by the feel of the soil between the fingers. An experienced soil a 

— surveyor becomes very expert in determining in this way the co 

—_ class to which any soil should be assigned. The final accurate | a 

coe - determination, however, is possible only in the laboratory by the Mie 

DS process known as mechanical analysis. : a 

Bo | -COLLOIDS IN SOILS 

no ‘The method used in mechanical analysis by which the tex- og 

o ture of soils given in the preceding pages is determined, is . - 

oo given in Appendix II. In this method the sample of soil to be Ce 

analyzed is, after drying, put in a large bottle nearly filled with | oo 

So water to which a small amount of ammonia is added and the bot- 

a tle is then shaken in a machine for a number of hours in order Oe 

mo to separate the particles of soil from one another, then the dif- a 

. | ferent sized grains are separated as previously described. This | : 

So method was adopted a number of years ago and it was assumed . 

— that the shaking process was sufficient to separate all the grains —
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_. one from another, that is to break down any clusters of grains. . 
More recently it has been found by more careful microscopic : 
examination and in other ways that this treatment does not, as _ | 

: a matter of fact, separate all the extremely fine particles of clay 
from the coarser particles of silt and the different sizes of sands. 

Moreover, this microscopic examination has shown that there is 
| -much more extremely fine material in soils than has hereto- | 

| fore been recognized. The individual particles of this very fine : 

material are so minute that it would take from fifty to several | 
| hundred of them in a row to be equal to the diameter of the | 

smallest grains of silt. This extremely fine part of the soil is 

| called colloidal matter. 

| The colloidal matter of the soil is very important in many 

respects. On account of the very large area of surface which 

| the immense number of these fine particles have, they hold as a | 
| - -very thin film a large part of the moisture which is absorbed 

| from the saturated atmosphere or water vapor'and so greatly - 

| affect the water holding capacity of the soil. While it is only — 
; - with extreme difficulty that all of the colloidal matter can be 

a actually separated from the coarser grained material of the soil, . 

-.  1t 1s possible to estimate the amount of this colloidal matter in 
the soil without separating by determining the amount of mois- 

ture absorbed from atmosphere by a given weight of the soil. oe 

: Using this method as developed by the Bureau of Soils of the 

United States Department of Agriculture the per cents of col- 

7 loidal matter in a number of the most important soil types in. 

the state have been determined and are given in Appendix III. 

oo This table shows that sands have, as a rule, from 4 to 7% of 

colloidal matter, sandy loams and loams from 6 to 12%, silt — 

| loams containing a moderate amount of organic matter from 12 

— to 80% and clay from 25 to.50% while darker soils having a 

| larger amount of organic matter contain more colloidal matter, 

_ a considerable portion of which is undoubtedly of an organic na- 

os ture, than lighter colored soils of the same texture so that the 
| Clyde and Poygan soils run as high as 60% of colloidal matter. 

This colloidal matter not only affects the water holding ca- 

pacity of the soil but it also acts as a cement between the larger 
soil grains causing them to cluster or granulate and when it is 

| quite large in amount may under certain conditions cause the 

| formation of such large lumps of soil held together as to give the 
soil very poor tilth when dry. When wet, soils having a very 

| large amount of colloidal matter may be so plastic and sticky
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-' that. it. is. difficult. to work, them.. This. colloidal.matter’ may it-. - 
oe self be caused to cluster or granulate under certain conditions so | 
-.. +  @s to lessen the difficulties above mentioned. ~~ = is. 7 
pO . Not only does the colloidal matter act in a physical way but 
> it has distinct chemical properties. The well known ability of | 

soils to.absorb substances, especially such as ammonia, from a 

Ba solution in. which they are placed or which has passed through . - 

1 the.soil is largely due.to the colloidal matter. It may. fix am- - 
aan monia, potassium, calcium.or other bases from solution. In do- . 
=  . ing so it frequently liberates other bases which it contains.. This oe 

quality of colloidal matter, by virtue of which itcan absorb plant =. . 
be food elements applied to the soil as fertilizers and hold them so - 

— that they are not leached eut by water percolating through the © - 

, soil and are returned to the soil solution gradually as plants need — a 

— these elements, is a matter of great importance. It appears, 

= therefore, that the amount and character of colloidal matter in a 
P soils has a great deal to do with the fertility of the soil. A _ 
LS moderate amount of colloidal matter seems necessary to a high | . 

co degree of fertility while, on the other hand, an excessive amount os 

a of colloidal matter, at least of certain kinds may be injurious So 

: because it makes the physical management of the soil more dif- a 
eo ficult. This whole field of the function and character of col- os 
= loidal matter in soils is one about which we undoubtedly have ie 

. still a great deal to learn. It appears, probable, also, that the. o 
: method of mechanical analysis will have to be greatly improved _ _ 

— by adopting methods which will determine the entire amount of Oo 

a colloidal matter as well as the amount of different sized grains oo 
: of the coarser portion. | Oo | Se 

ae - WATER-HOLDING CAPACITY 7 | Oo 

= _ The.two chief factors determining the amount of water which | 
-- g goil can retain from the rainfall are: first, texture, and second, : 

a organic matter. The water is held in the soil chiefly as films a 
: around the individual soil grains. Since the area of the surface oe 

: of the grains in a fine textured soil is much larger than that in , . 

: a eoarse textured soil, and the thickness of films is essentially © ~ 
- the same, whatever the size of the grains, it is evident that fine ee 

- textured soils will hold much more. than the coarse textured ones a 

“ can. iy eS 
: Not all the water which can be retained by soils from rain- | - 

7 fall is available to the plant because a certain thin film of mois- or
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a ture is held so. tightly by the soil grain that the plant is unable LS 
to withdraw it. In other words, only a certain part of the total Ce 

- moisture which the soil is capable of holding is available for % 

ce plant growth. | - 
The roots of common crops, when the plant has reached ma- 

turity, usually extend to a depth of about four feet in this climate. / 
- | A little water may be drawn up from below that depth if the De 

| _ soils are dried out by plants, but this does not increase the wa- - 

| ter available to the crop to any materia! extent. | ‘ 
oe Careful studies have shown that when very sandy soils are _ oe 

” holding all the water they are capable of holding against the 

a force of gravitation, they contain, in a depth of four feet, water _ - 
| equivalent to a layer of about three and one-half inches in depth 4 

| over the surface; sandy loam soils about four inches under these | 

oo conditions; silt loam soils six inches; and clay loam soils, hav- | 
oo : ing a good supply of organic matter in addition to the earthy . 
- matter, will hold eight inches. This means that, if no addi- Do 

.... onal rains come after the beginning ofrapid=growth: and be- 2 
| . fore ripening, the silt loam soil is capable of supplying nearly a 

a twice as much water to the crop as the very sandy soil can, and es 

7 the clay loam soil more than twice as much. | SO | 

| Moreover, the amount of water used per pound, or per ton, of : 
| _ dry matter produced in the growth of the crop is affected by 

, the fertility of the soil.. Crops growing on fertile soil abund- 

. - antly supplied with plant food will make larger growth on a 8 

- given amount of water than will crops on a soil low-in fertility. . 

oe Since sandy soils are in general lower in plant food than heavier ~ 

soils, as well as having less water holding capacity, the lower 
| yields they are capable of producing are the result of both fac- 

7 Oo Water needs of different crops. As a basis for the compari- ' 

a son of the crop producing power of different soils; the water 8 

- requirements of a few crops growing on soils of good fertility | 
_ in our climate are given in the following table:  - 9 = -
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| TABLE SHOWING THE NUMBER OF ACRE-INCHES OF WATER 
| NEEDED FOR DIFFERENT YIELDS PER ACRE OF 
oo . DIFFERENT CROPS)” : 

| Bushels per acre 30 50 70 100 “1 300 

Oats ef er W.0°  [:_-----..__.|--.----2 ee 

| Potatoes waver eB fpeegsgereeegg 

. | Tons ‘per acre ae 2° * md : 8° 12 16 

oe Clover hay................| 8.99 (oan lo 
| Corn silage: ----.-----.-2-.|--~+-----,--}-+----------|. 11.3 17.0 22.6 

He co DRAINAGE =~  —_ a 

; _ Water is needed by all growing plants and is absorbed from 

| the soil by the roots, chiefly through the fine hairs at the grow- | 

a ing points of the roots. There can be too.much water in the | 

os soil. When the soil is saturated, that is, when all the spaces be- 
7 tween the soil grains are entirely filled with water, it excludes 

; the air which is necessary for the growth of the roots as well | 
| | as for the life of bacteria and other organisms which play. an 

: important part in soil fertility. | | | 

It is true that when the rain first falls to the ground, it con- | 

“ tains considerable oxygen dissolved in the water, but this is 

| quickly absorbed by the growing roots; after that, the water ex- 

~ cludes the passing in of air from the atmosphere and becomes 

a serious detriment. The soil, as we say, is then water-logged. : 

The roots are no longer able to grow. in it and are limited in their 
oS growth to the unsaturated portion of the soil. If the zone of 
- unsaturated soil is less than three. feet in depth, most of the 

important agricultural crops do not have sufficient soil on which 
to. draw for their plant food, nor indeed for their moisture sup- 
ply. This is because it is chiefly from the soil in which water 

: is present simply as a film around the soil grains, leaving con- 
siderable air space, that food and moisture are actually avail- 

- able for plant use. The result of this is that many plants will 

actually suffer for water because there is too much water, and oo 
a because it comes too near the surface to permit the other condi- 
Lo tions necessary for the growing roots. It is true on the other | 

hand, that some plants are able to grow in wetter soils than . 

| - others, for reasons not yet fully understood.
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Because of the fact that too much water is a serious detri- . 
ment, the drainage of soils is often one of the most. important - 
methods of improyement., The conditions with. reference to 

| drainage are affected by texture, by slope of the surface, and by | 
the amount and distribution of rainfall, .. .. oo oe 

a _ The fine textured soils, of course, have a larger water-holding 
capacity and offer much more resistance.to the movement of the | 
water downward and laterally than soils. of coarser texture. | 
Some level land of this nature does not allow the. water coming 
in very heavy rains to run off rapidly, but permits it to, stand | | 

| and force its way. gradually down into the soil. This type of 
land is more commonly. in need of artificial drainage than land 
having. enough slope to permit a part of the rain to run off at 

: once, as well as to cause a slow lateral seepage of the soil. water 

itself to the natural drainage channels. | 
: a A climate in which very. heavy rainfalls occur occasionally. or 

frequently, is one in which artificial drainage is much more 
needed than one in which the rainfalls are of a lighter character. 

| Southern states frequently have rainfalls of from. two to four 

inches in twenty-four hours, and occasionally they. are as high 

| | as six to eight inches, while in the northern states, rainfalls of 

two inches in twenty-four hours are very rare. 

Since the heavier or more clayey soils are usually higher in ° 

plant food, and since level lands are more readily worked than 

sloping lands, it is frequently the case that lands which need | 

a | drainage to. give them good growing conditions for the roots of 

crops, are the ones which will have. the, greatest agricultural 
value when properly drained. Thorough tile drainage of clay soils 7 

, frequently costs.as much as $30 or. $40 per acre; it not uncom- | 

monly. adds three times that value. to. the land, however, by , 
making. what would otherwise be comparatively poor agricul- , 
tural lands well.adapted to the best agricultural use. ss , 

, It is impossible,-in. the: space. available here to give. detailed. 
imstructions in regard to the construction of ditch and tile | 

drainage systems. These are.to be found in the, bulletins of. a 
. the Experiment Station, .. ©«;. 0... 

‘CHEMICAL COMPOSITION AND FERTILITY OF SOILS — °° 

Besides the water mentioned in the last chapter, the soil fur- 
nishes a number of substances necessary for plant growth. The 
chief elements taken by plants from the soil are nitrogen, potas-
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sium, calcium, magnesium, sulfur, and iron. These do not ‘ex- 
| ist as separate elements in the soil but as compounds containing 

one or more other elements besides the one necessary for plant 
oe growth. Not only are other elements associated with these 

| essential elements as compounds, but the essential elements often 

occur in two or more different compounds. The element cal- 
| cium, for instance, as an element is a bright, soft metal, but it 

occurs only in compounds in the soil. It may be combined with 
tarbon and oxygen as calcium carbonate; or, again, it may be . 

me combined with silicon, oxygen, and other elements as silicates 
of which there are several different kinds. It also occurs as a 

| nitrate, sulphate, chloride, phosphate, and other forms. The _ 

same is true of each of the other essential elements mentioned. 

The chemical character of the soil is, therefore, exceedingly , 

complex. | | - 
_ Availability. Some compounds containing the essential ele- 
ments are soluble in water so that the plant can abserb. them, | 

| while others are quite-insoluble’and tlherefore not readily avail- 
oe able. But the substances that the plants absorb need not neces- 

| sarily be soluble in water, since there is a certain direct action . | 
of carbon dioxide excreted by the roots of the plants ‘on ‘some of 

| the substances in the soil. | | | 

: The great portion of most:of the essential elements in the soil 

is, or originally was, in the form of silicates,—minerals which : 

- occur in such rocks as granite, schists, gneiss, etc. The processes | 

are very slow and complex «by :which these compounds -are 

~ broken up and other compounds produced containing the essen- 7 
tial elements of plant food in more soluble and available form. 
Some of them will be discussed later in discussing the origin of 

soils. Part of these processes are due to the action of weather, 

| freezing, and thawing. One of the most important chemical 
-. processes is the actien on the -reck or soil particles of carbon ae 

| dioxide dissolved in soil moisture.. This carbon dioxide is- the 
| result of oxidation. of living or dead’ vegetable ‘matter. The 

| presence of decaying vegetable matter or of living ‘organisms, 

such as the roots of-plants,-er of minute organisms, such as 

— bacteria, molds, and other fungi, therefore, plays an important 

| . part in the decomposition of rock particles, a process. by which 

a _ their contents become available to the higher plants used as 

oo human food. — , es fo a 

One of the important cases of this kind is the process by which 
. nitrogen left in the vegetable matter of the soil when plants die |
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Plate II. An illustration of the effect of pee acid 
phosphate on soils low in available phosphorus.
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is changed into a form which is again soluble in water and avail- | 

| able to plants. This process is called nitrification and. takes. | 
place in several different stages, the more important of which | 

a are: first, formation of ammonia, which may be made by sev- 

7 eral different organisms; second, the oxidation of ammonia to Se 

| nitrites; and third, the oxidation of nitrites to nitrates which are 

very soluble. Oo a a 
- Cycles of Plant Food. From the foregoing it can be readily 

| seen that elements which are absorbed from the soil by plants os 
and left in the tissue of the plants may again. become available | 

: to another. set of plants through the decomposition of the first. 
These elements can be said to go through a cycle consisting of | 

| their absorption from the soil by the plant, their building up 
- into plant tissue, the decaying of plant tissue in the soil when 

- the plant dies, and the re-absorption of the elements by an- 

) other living plant. In this way in nature much of the plant 
| food in the more available form is used over and over again. 

. , It is, therefore, not necessary that all of the material which 

plants need be made available through the decomposition of 

| rocks while the plants are growing; in fact, this decomposition | ce 

of the inert rock particles is so slow that comparatively little | 

growth could take place if it were limited to that source. The 
lichens growing on boulders or surfaces of rocks probably get a | 

considerable portion of their material in that way, and that is © 

probably in part the reason for their very slow growth. But . 

So plants growing in the soil are using material over and over 
a again. — | . - 

Revolving Fund of Fertility. This material used repeatedly 
in the growth of successive crops, either native or cultivated, 

a constitutes what may be called a revolving fund. Much of the | 
difference in fertility between different fields of the same kind 
of soils is due to the difference in the quantity of this revolving 
fund of material which undergoes rapid change from vegetable - 
form to a form in which it is again soluble. © OS 

a - $table-Manure. In the case of stable manure a part of its 
| content’ is already soluble in water. ‘Part, however, is still in | 

organic form and must decompose’ in the soil before becoming 

| again available to plants.) es | . 
_. Humus of Prairies, Muck and Peat. The high fertility of dark a 

| | prairie soils and of muck when first breken is due largely to. the 
- fact that they contain a considerable amount of the essential 

elements in humus or vegetable matter which, through active
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decomposition, are set free'in soluble form and again absorbed | 
by growing plants. It is‘partly due also to the action of the 

| | carbon dioxide formed'in this process on the rock grains of the 
| soil itself. ee | a | . 
| Peat, on the other hand, is almost entirely made up of the 

vegetable matter of mosses and other plants growing in water, , 
| and as the plant dies a considerable portion of certain essential 

a elements is dissolved out by this water and is carried away. 
Thus the peat is left with an extremely small amount of these | 
elements. Since peat soil contains almost no rock particles 
there is nothing for the carbon dioxide to act on to supply these. 

| elements in that way. The result is that peats are extremely | 
low in certain essential elements; particularly is this true of 
potassium and phosphorus, althoiigh they are abundantly. sup- | 

. plied with nitrogen. There is, therefore a very marked differ- 

ence between black prairie soils, or mucks, having only from 5 
to 20 per cent of vegetable matter mixed with a large amount 

| of earthy matter, and those soils which are almost entirely made | 
up of vegetable matter. | : . 

_ Nitrogen Fixation. Since nitrogen does not occur in mineral : 
| form in most of the rocks, that element must be secured from 

the atmosphere of which it constitutes four-fifths. It is secured 
from the atmosphere by at least two quite different processes. 

| First, through combination with gxygen caused by electrical 

discharges of lightning, a certain amount is brought down to 
. the soil in rain in a form in which it can be absorbed by plants. 

This amount, however, is only a fraction of what actively grow- 
ing crops need. Second, a much larger amount is fixed by bac- . | 
teria which have the power of making the nitrogen of the soil 

| air combine with other elements into compounds which are avail- 
able to plants.. Part of these organisms live. separately in the 

| soil. But another and. better known class of nitrogen-fixing 

bacteria attach themselves to the roots of certain plants by en- 

tering the root hairs where they cause a swelling-or nodule within | 

ee which they live. In this way they get certain benefits from the 

a plant or host, and in return furnish the host. with nitrogen | | 

_ which it can use. These tubercles grow especially:on a-class:of | 

plants known as legumes, including clovers; alfalfa, locusts, and 

others. The nitrogen absorbed from the soil air in the nodules 
of these legumes and built up into tissues of these plants becomes 

available to other crops when the tissue of the legume plant
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decomposes and the nitrogen is nitrified in the process men- 
tioned on page 11. °°: oe Oe a 

. This ability on the part of the legume plants of securing nitro- | 
gen from the air, as well as their great feed value, make this | 

family of plants of great value and practically every farm should : 

| have one-third or one-fourth of its cultivated land in these crops. 
Soil Acidity: Cause and Effect. The chemist groups most 

compounds into three classes: first, acids; second, alkalis or . 

bases; third, salts formed from the combination of the first two. a 

The most characteristic thing about the group of acids is the | - 

| fact that they contain hydrogen which can readily be displaced oe 

| when the acid combines with alkalis or single elements. Some | 

acids are liquid; others are solids. Some are made up of but | | 

| two elements, hydrogen and one other, while others, made up of 

a number of elements, are complex in character. The presence 

| of this displacable hydrogen indicates the presence of an acid. 

There are a number of tests by which the presence of this dis- | 

: placable hydrogen can be detected. Blue litmus paper and a 

number of other substances may be used to detect its presence. | 

. There is evidence that the soil frequently contains several dif- 

| | ferent kinds of acids. Sometimes a small amount of acetic acid, | 

which is the acid of vinegar, is formed, but the most common 

kinds of acid in soils are silicates or complex compounds formed | 

in the decomposition of certain minerals in the rock. These 

acid silicates consist chiefly of silicon, oxygen, and aluminum : 

. and are practically insoluble in water. They have been formed 

in the decomposition of the rock by the partial removal of the | 

bases such as calcium, magnesium, potassium, and sodium which : | 

took place in the weathering process. These silicate acids ex- 

ist in the soil mixed with mineral particles which still contain 

the metallic elements such as calcium, magnesium, potassium, 

: and sodium. | Oo Se : 

| The processes of nitrogen fixation and nitrification above men- 

tioned do not take place so actively in soils in which there exists 
a considerable amount of acidity as in soils which are free from 

acidity. These processes do go on, however, though at a slower 

| rate, even in distinctly acid soils. Substances containing cal- ; 

cium or magnesium which will combine with the soil acids, neu- 
a tralizing them, therefore encourage nitrification and nitrogen 3 

fixation and frequently benefit acid soils. Particularly is this | 
true when applied to soils on which crops that need large | 

amounts of these elements are to be grown. But, on the other |
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7 hand, the presence of acidity in the-soil-ix no proof that there is’ 
| not still a considerable amount of calcium and magnesium avail- 

7 able to plants. As has been mentioned above, silicate minerals _ : 
containing these elements still exist in the soil even in the pres- , 
ence of silicate acids, and through their decomposition they fur- 
nish a certain amount of calcium or lime for the growth of plants 

| and for the nitrification of vegetable matter. .. ° | 
Crop Needs. In considering the fertility of different kinds of 

| | soils, account must be taken of the plant food requirements of 
_ various crops. The following table shows the amounts of the | 

important, elements of plant food taken from the soil by a few | 
_ of the more important crops. _ | | ce | | 

| | ‘The Number of Pounds to the Acre of N itrogen, Phosphorus, Potassium, | | 
and Calcium Removed From the Soil by Given Yields of Various Crops. 

, - Weight of Nitrogen Phosphorus | Potassium Calcium 
Crop . crop vo nee fo . 

Oats . 7 Pounds Pounds Pounds Pounds Pounds 

. “Grain, 60 bu........._... - 1 ,600 - 85 5.2 8.3 1.1 . . Straw__________.________ 3,000 15 26 | 29.4 6.8 
Total...............] 4,600 50 7.8 | ° 37.4— 7.9 a 

: Corn— a a fe , 
Grain, 65 bu._._.__.______ 3,640 |. 40 7.9 - 12.5 TO 

| Stalks__......--------_-. 6,000 | °#45 , 64 66.4 14.3 

Total..............| ° 9,640] 385 - 14.0 | 7.9 | 150°. | 
. Red Clover— fo en a fp oo . oo oO . Hay, 4tons.........-..-.| . 8,000 | * 170. | 17.5 |. 95.0. | 103.0 | 

| Alfalfa— . OS . . { de oe f oo. Lon 
Hay, 4tons._____________ 8 ,000 (200) (17.9 °° |} | 95.5 ° 135.7 7 ° 

Timothy | | 
Hay. -.-.--------------- a 3,000 | 16.2) 85. [WG | 8B 

Potatoees—  .. . |: a, ef . 
224 Bu... 2 13 ,440 47: 94 63.5 2A 
-Potato Vines_-__.-_...--. 4 274 ; 20 : 1.2. | 18-0 | 16.2 - 

Total...........-.--| 17.714]. 67. | 106) S|. 81,5 | 18.6... 
| Cabbage— | _ a o : 28 tons__________________ 56 ,000 168 25.3 45.7 — - 70, 400°" 

, *About.two-thirds.of the nitrogen in clover, alfalfa and. other legumes is 
usually secured by fixation of the nitrogen of the atmosphere and the other : 

: third_is taken from the’soil, while all of it is taken from the soit in the case: 

__ It will be seen from this table that there is a great variation | 
| in the amount of the different. elements taken by the different | 

_ crops. The small grains, as a class, require less total amount of 
| _ these elements than do those crops which make a larger total oo 

: growth, such as corn, and truck crops such as cabbage, celery, .
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etc., which: produce heavy yields. Also it must be borne in mind HE 

oo -that the feeding power of crops varies. Some crops, including : 

especially the cereals; are capable of securing plant food from - 
-the soil when the’ amount of available plant food is so’ low that 
‘other crops: would be unable to get it to: any considerable extent. ao 

Oo It is necessary to tdké this into account in considering’ thée-suit- - os 
= ability of different soils and fields. to the different crops. * 

_ System of Farming and Fertility. The term System of Farm-- os 
| ing is commonly used to indicate the class of product sold. Dairy Oo: 

| farming indicates the sale of dairy products, livestock farming, 7 : 
: | of beef or other meat animals, grain farming, the sale of small 

| grain, and truck farming, the sale of potatoes, cabbage, and a 

other so called truck crops. There is a very important relation | 

| between the system of farming and the methods necessary for 

the maintenance of fertility. In dairy or liyestock farming / 

most of the crops grown are fed and the manure produced re- - 
turned as a fertilizer to the soil, while in grain and truck farm- a 

ing a portion of the crop is entirely taken from the farm and © | 

its content of plant food lost. - 
os It has been quite generally assumed that in the system of dairy | : 

_ or livestock farming, when the manure is conserved carefully a 

| and all returned to the land, there is little or no loss of plant . 

food. This is true so far as nitrogen and potash are con- | | . 

| cerned but a portion of the phosphorus in the crops fed is secreted | 

in the milk and bones of the animals and is never returned to | 

the soil, and since this element exists in all soils in very smal} | 

| quantities, this constant though small drain eventually lowers 
. the amount of available phosphorus to a point at which it pre- - 

a vents maximum yields and some form of phosphate fertilizer | 
. must be used. Wisconsin, as a whole, is now at a stage in | 

which this general situation must be realized. The growth of | 

sufficient legumes for feed will secure the necessary nitrogen and | 

proper care of the manure will return a large part of the potash, 

but lime and phosphorus must be applied if fertility is to be 
maintained and increased. SO 

| Commercial Fertilizers. As pointed out above, the demand 

| made by certain crops, especially so called truck crops, on the 

of plant food of the soil is large, and if these crops are sold, ferti- 
| " lizer which will return them to the soil must be used. The profit 

in this system of farming is secured only when the yields are
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large and the use of commercial fertilizers for this purpose will oe 
| undoubtedly increase greatly as increased production in these 

| crops is undertaken. Only by giving careful consideration to 
| the possibilities and use of fertilizers can truck growers hope | 

| to succeed in competition with those of other sections where the a 
use of fertilizers is already fully established. 8 its
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| CHAPTER HL | 

. CLIMATE, FUTURE AGRICULTURE AND FORESTRY | 

| a CLIMATE: 0 

€limate affécts'the kind of crops which can be grown in any 
section or state; it likewise influences: the yields. Moreover, it 
affects the labor involved in the work of agriculture and the ex- 
pense and maintenance of stock during the winter period. 
Climate and soils together determine the growth of crops on 

“ _ which agriculture is based. Climate includes a number of fac- 
tors; among these temperature, rainfall, and light are the most 
important. | er as 

Temperature and Growing Season. All vital processes are 
oe affected by temperature. The growth of plants starts ata mini- 

a mum, it inereases in rate up to an optimum temperature, and 
-*-. then it decreases until a maximum temperature is reached, at | 

which growth ceases. According to Van thoffs law, the rate of 
oe - growth doubles for each increase of 18 degrees Fahrenheit as 

the temperature rises from the minimum: to the optimum. Not 
| only does the temperature affect the growth of crop plants, but 

| also that of bacteria in the soil which have so much to do in 
producing fertility. — | | 

| The amount of heat received from the sun: during any given ss 
period, such as a week or nitonth, depends chiefly on the angle 

| at which the sun’s rays strike the earth’s surface, and on the Oe 
length of day. In the latitude of Wisconsin, the days in June 
are much longer than they‘ are in the equatorial region where 

they are never more than 12 hours in length, and the angle is 

sufficiertkly high so that. the amount of heat received per day at | 

| that time is greater than that received at the equator. On.the 

other hand, the temperature may not get quite as high here at 4 

that time as it does at the equator because the soil has been | 
- cooled off so much more during the winter and requires time to 

be heated. Nevertheless, the difference is comparatively small, - 

| and during the mid-summer period the temperature is as favor- 
a able for growth in our latitudes as it is at the equator. Of, .
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course, during the winter period when the days are less than 

twelve hours in length and the angle of the sun’s rays is low, the 

amount of heat received is much less and the temperature much 

lower. The difference in temperature between northern and 

southern latitudes is much less during the summer than it is 
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Fig. 1—Number of days between frosts in the spring and fall, or length of 
growing period for tender crops in Wisconsin. 

during the winter. Going southward a thousand miles during 

the summer, one does not find a great increase in temperature, 

but during the winter, one would notice a very much greater 

difference in that distance. 
Altitude also affects temperature. In general, there is a de-
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crease of one degree Fahrenheit for each increase of 300 feet in 
elevation. As a result of this, lower altitudes—say from sea 

level up to one thousand feet—have considerably higher tempe- 

ratures than sections of the country having elevations of from 

four thousand to eight thousand feet, such as those of the west- 
ern plain countries in the mountain region. 
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Fig. 2.—Average number of days between killing frosts in spring and fall, 
or length of growing period of the eastern part of the United States. 

By the term “growing season” is commonly meant the period 

between the last killing frost in the spring and the first in the 

fall. This refers chiefly to relatively tender crops such as corn, 

potatoes, etc., which are injured by a temperature one or two 

/ degrees below the freezing point. Hardy crops, however, which 

/ are not injured unless the temperature is several degrees below 

Ps freezing temperature of water, such as the grasses, clover, and 

ay small grains, can grow for some weeks in the spring before the 

Ps last frost and in the fall after the first frost. We should really
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| therefore consider two growing periods: One within . which 

| hardy crops may grow, and the other within which the tender os 
- crops can grow. Figure 1, shows the average length of grow- | 

- ing season for the tender crops. In general, growth of the hardy | : 

| crops begins about three weeks earlier in the spring and con- 
a tinues about three weeks longer in the fall than that of the 
| | tender crops, thus giving a period of six weeks greater duration - a 

oe for these crops. | | | - 
. The map, figure 2, shows the average length of the growing — — 

7 season for tender crops east of the Rocky Mountains. It will be — 
' seen that southern Wisconsin compares favorably with southern | a 

Iowa, eastern Nebraska and western Kansas. The fact that the Oo 

lines limiting the length of growing seasons run southward in — 
going from the Mississippi Valley to the Rocky Mountains is 

due to the increasing elevation. The effect of elevation on limit- . 

Ing the growing season of the eastern states is also seen. The a 

higher latitudes of southern New York and of a large portion 

a of Pennsylvania and the Appalachian Range generally have the : 

effect of giving this range a comparatively short growing period. 
. This same influence of topography is felt within the state of Wis-_ _— 

7 consin. By reference to the map showing the general eleva- we 

— tions, figure 3, it will be seen that the northern half of the state ~ Co 
in which the length of the growing season is much less than in = 

the southern half the elevation is considerably greater and it is os 

- this higher elevation as much as, or more than, the-triore north- : 

| ern latitude which gives us the shorter growing périod for tender mo 
S, crops in the northern half of the state. .-~” 

| | As previously stated hardy crops Kave a longer growing sea- yt 

son than tender crops. They_will ; grow on an average of about 

~~ temerity days before the last killing frost in the spring and about . 
the same length of time after the first killing frost in the fall so - 

| that in Wisconsin our growing season for hardy crops is about oe 
oe forty days longer than that of the tender crops as shown on the os 
“map. It is true, however, that the length of time before and - 
Oo after killing frosts increases as one goes soyth so that the cen- | | oo 

| tral southern states have a much longer growing period for oS 
hardy crops. In many parts of this portion of the country, | | 

: however, the distribution of rainfall is not such as to permit — SO 
: them to take advantage of this longer period of available tem- ~~ Oo 

| -perature. | | | | MO | 
| The two most important crops affected by the length of the a 
— growing season are cotton and corn. Cotton requires an aver- oS
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age growing season of 200 days, while good varieties of early 

dent field corn will mature in 115 or 120 days, the larger yield- 

ing varieties requiring 150 or 160 days. Since, as seen on the 

map, the length of the growing season in southern Wisconsin is 
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Fig. 3.—General elevations above sea-level in Wisconsin. 

from 150 to 170 days, good yields of corn are practicable. Only 

occasionally does frost prevent maturity. On the other hand, 

in the northern part of the state where the altitude is somewhat 

higher and the length of growing season from 100 to 120 days 

only, the very earliest varieties only will mature on average 

years, and not infrequently even these do not reach maturity.
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_. During cool nights when the temperature is nearly freezing, Oo 
_ _ the cool air near the surface of the ground condenses. If there © Se 

: is a slope, it will flow down the slope and collect in the hollow, a 
| or level piece of low land. The removal of this cold air from oe 

_ the higher ground lessens the tendency to frost, while its accu- ae 
/ - mulation on the lower ground increases the tendency to frost. __ oy 
| Frost is liable to occur on low or marshy ground 150 miles © oe, 

7 farther south than it occurs on hill tops or on the higher slopes. oe 
Corn can therefore be grown on high land in the northern part _ - 

OS of the state much more safely than on low land. The same can a 
- be said of potatoes and other tender crops. The length of the © 

growing season of the southern half of the state is sufficient to 
permit the growth of a very wide range of crops; only such crops — oe 

as cotton and fruits characteristic of warmer sections are ex- _ _ 
cepted. | | oO 

7 It is of course true that in most southern states it is possible ee 
to grow some of the hardy crops such as small grains and pas- oe 

: ture crops during the winter and then a tender crop suchascorn | 
. or sweet potatoes during the summer, thus getting two crops in re 

7 one season. It is, however, not generally practicable to grow Oo 

— any other crop with cotton during the same season on account a | 

| of the length of period this crop requires. Therefore, the ad- Ne 
a vantage of the longer growing season in the southern states has - 

only a limited value. | , a 
| Rainfall. The total amount of rainfall and its distribution — ou 

| through the year are both matters of the greatest importance. No oo. 
single factor exerts a greater influence on agriculture than does os os 

rainfall. The amount of rainfall necessary to permit the oF 
growth of a good crop depends greatly on its distribution. A oa 

| rainfall of 40 inches coming largely during the winter as it does a 

a on the Pacific Coast is by no means as good as arainfall of 25 

- or 30 inches coming largely during the period when crops are fous 

making their maximum growth. This is because a large part Oo 

of the winter rainfall runs off the surface in streams, since only — et 

| a certain amount can be absorbed by the soil. During the sum- ee 

mer, on the other hand, water coming one day or week may be  ——- 

- largely absorbed from the soil before the next comes. The new oe 

- moisture can then be absorbed and used. By reference to the —— 

accompanying table, it will be seen that the rainfall of Wiscon-  — oe 

. sin is very fortunately distributed. © an oe Co
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on “AVERAGE RAINFALL IN WISCONSIN BY MONTHS 

- | | Season Month Rainfall . Season | Month | Rainfall — | . 

he Spring April || Ban Oat 2a | a ; May 3.7 Nov. 1.6 : 

. - Summer. a sane - 10 Winter Pee oo 13 | 4 Aug. ' 3.3 Feb. 1.2 

vee The amount received during the spring months is usually suf- 
- ficient for the growth of grass and small grains, which start at 

that time; while the heavier rainfalls of June and J uly come just - 
- at the time when such crops as corn, alfalfa, tobacco, and pota-- 
~. toes, which require larger amounts of water, are making their | 
ns maximum growth. There is no section of the country in which | 
— distribution of rainfall is better adapted to the crops which its - 

-—s-« Yrowing season permits, than is this state. While dry periods — | 
during which crops suffer are not unknown, they are much less 7 

| frequent than in most of the country farther south and west. _ oe 
The fact that the rainfall of Wisconsin comes in the form of : 

frequent showers is also favorable. Rainfalls of over two inches a 
in twenty-four hours occur very seldom while in the states far- 7 
ther south they are much more frequent, and rainfalls of four 

a _ Inches are as frequent as those of two inches in this state. Wis- 
consin, therefore, suffers much less from erosion than do states 

ce farther south and it is possible to grow cultivated crops on | 
- _ steeper lands though even in this state the injury by erosion oe 

cannot be overlooked. | | | | 
7 This uniform distribution of rainfall in light showers is also 

a more favorable for agricultural uses of sandy soils than are 
- heavier rainfalls. These soils are much more subject to leaching 7 
under the influence of heavy rains than are heavier soils and 
more frequent light showers maintain moisture in such _ soils 
better than do less frequent heavy rains. The difference in this 
respect between the southern and northern parts of the state | 
even is of some importance. Cooler temperatures cause less 7 

, evaporation on sandy soil and give such soils in the northern _— 
a part of the state a relatively high average in comparison with 7 

-. heavier soils, especially for crops which do well in somewhat — 
7 cooler temperatures such as potatoes. _ | - 

Light. Light is the source of energy used by the green 
chlorophyll of plants in the manufacture of carbohydrates and
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| other substances which go to make them up. The rate of forma- a oo 

| tion of carbohydrates depends on the intensity of the light. The = = 

intensity of the light at six o’clock in the morning or afternoon ow 

, of the longer days of the summer is probably about as great as — ae 

SO can be utilized. Cloudiness, if of long duration, must of course oe 

. lessen the rate of growth. It is therefore true that light condi- —s 

a tions are somewhat better in the drier regions, but there, unless | uk 
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a El glsHours, of daylight during the year in the latitudes of central 

: irrigation is practiced, the supply of water limits its utilization. | | . 

a ‘The amount of cloudiness in Wisconsin during the summer 1s a 

2 little more than that unavoidably connected with a suitable rain- . | © 

- fall. | | | 7 

- | “On account of the relatively high latitude of Wisconsin te oe 

ee tate has longer days than do the southern states. Figure | | 

a shows that in Minnesota at the latitude of central Wisconsin sun- 7 

-_ light lasts from one to two hours longer during nearly four | | -
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ve months of the year than it does in Mississippi. This longer day- ee 
- jight together with a favorable temperature and rainfall of the oy 

| _ summer period makes more rapid growth possible when the sup- — | 0 

ply of available plant food is sufficient and accounts for the 8 

much shorter period within which crops reach maturity in the © ae 
| higher latitude than in the southern. However, it also empha- os 

| sizes the importance of maintaining fertility at a high stage in | WE 

order to take advantage of the favorable climatic conditions ope 

during the comparatively short growing -period. When ad- | oe 

| vantage is taken in this way of climatic conditions the agricul- os 
| tural possibilities of the northern states will, therefore, com- 3 

7 pare much more favorably with those of southern states than | Oe 
| would be assumed ;from the comparison of the length of growing — mo 

seasons only in the two sections. | | oF 

| | AGRICULTURAL DEVELOPMENT OF WISCONSIN _ 8 

While various travelers had passed through the region of oe oP 

Wisconsin since the explorations of the first French voyageurs, wg 

comparatively little actual settlement took place before 1830. | 1S 
The fourth principal meridian which runs from the southeast- oe 

ern corner of Grant County north to Lake Superior was estab- > 
| lished in 1832 and during the next few years the southern por- | os 

: tion of the state was laid off in townships and government land a 

a : offices opened at Green Bay and Mineral Point in 1834. A large , 4s 

: number of farms were established during the following ten or ee 

- | fifteen years but lack of transportation and farm machinery a 

prevented important development until about 1850. By that es 
time, however, farms were being established rapidly and, soon os 

after, railroads provided transportation for farm products. ° am 

7 - Wheat soon became the most important crop and was grown in one 

large amounts from 1845 until about 1880. Other special crops ve 
| . such as hops, tobacco and hemp were also grown during that 8 

_ ss period. The low price of wheat during the 80’s, caused by the eS 

rapid expansion of wheat growing in more western prairie | “sy 

states, together with the damage done to this crop by the chinch_ : a8 

| bug, turned the attention of farmers to dairying which then ee: 

rapidly increased, soon becoming the chief agricultural industry oy 

- of the state, which it still remains. : 4 
- The agricultural development of a wooded region such as that os 
of Wisconsin is always much slower than that of the prairie re- . 

| gions, and this has greatly prolonged the period of development 3
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of the state. The rate of development which has occurred dur- ae 
ing the past twenty-five years is shown by the following table. 

— This table also indicates the extent of development which has _ 
/ | been reached. | 

Improved Land No. of Farms 
- County Land Area j———-——|———______|_________EO_ | Acres 1900 1920 1900 1920 | 

Barron._.._.....__....____ 566 ,400 117 ,407 208 ,936 3,004 | 4,516 | Bayfield___________.__._..- 961 .900 8 022 50.389 465 1-791 | : Burnett__.__-_._--.---_._._| . 550.400 32 626 79 611 1,198 17872 : Chippewa________________. 665 ,000 177 '658 227 °691 37050 - 3/729 - Douglas._..___.__..______. 855 .700 5 234 40 -428 "O57 17557 | Polk..________.........._. 598 .400 117 ,238 185 140 2 907 4058 - ~ Rusk_._._____......_..__. 592 .000 *25 .869 46 .676 *1 (069 17946 | Sawyer.....______._.____._|. 844 7800 4871 20 7511 159 823 a | — Washburn 534 400 13 ,059 57 827 449 1,380 
| Northwest District______| 6 ,169 ,000 501 ,984 917 ,209 12 ,560 21 672 | 

. Ashland__..._......____._. 692 ,500 13,611 | 36,253 489 1,131 | Clark..._____..._...._.__. 779 500 120 ,964 195 ,802 3,456 5-116 Iron.__._._-_._______.-...| , 5062900 27320 10 5010 83 381 | Lincoln___.._.___.._..____ 577 .300 23 1317 45 .907 924 1 ,586 Marathon_.______.________ 994 600 145 .060 242 °357 4 276 67058 Oneida_______.___.__.__... 757.100 7778 28 5159 350 T24 Price__..__-_.....__._____. 818 /600 13.118 40 .387 . 885 1,935 | oo Taylor____--_..._...._.__. 634/200 23 '392 - 517944 1,168 2 '260 | ‘Vilas. 2 2222222222222 597 .700 25170 9 °726 83 417 
North District______.___| 6 ,358 ,400 351 ,730 660 ,545 11,714 19 ,608 

; | Florence______..._.._.____- 318 ,100 4,312 17,514 191. 349 Forest_______..__..__..._. 650 .900 1,573 16 .950 59 535 | Langlade..__________.____. 560 000 31,168 59 /999 1,035 1,780 | - Marinette_______.._.__.__. 905 7600 47 126 107 1444 1 5500 2 °531 
a Oconto___________________. 715 ,500 91 ,273 151 ,639 2,241 3,114 

] . Shawano__________________ 741 ,100 135 ,322 193 ,770 . 3,140 3,977 . 

oe, Northeast District______| 3,891,200 310 ,774 547 ,316 8 ,166 12 ,286 | 

oo Buffalo....._...__.__......|. 489,700 190,607 | 202,821 2 242 2 089 , | Dunn_______.............. 556 200 218 (067 265.693 3 1221 3 566 | oo Bau Claire_.____......_._.. 408 °300 167,618 | 194 2467 2 °066 2 '368 Lo _- Jackson._.______.......... 633 600 170 344 190 ,401 2.468 25577 
La Crosse._____-....______. 307 £800 156 ,472 141 /150 1,912 1.720 
Monroe_____.___...._..... 599 -700 221 533 231.049 | 3 730 3 519 | | : Pepin.__._._._............ 151 .000 68 811 75 698 1,054 1,034 : Pierce.__.____._.___...._. 360 .300 192 (371 208 .957 3 323 3.105 
St. Croix._____._.._.__.__. 470.400 272 843 308 7086 |. 37143 3 290 | 
Trempealeau_______________ 478 »700 2538 ,3843 270 ,239 3 ,138 3 ,138 

—— West District________.__| 4,405,700 | 1,912,009 | 2,088,061 26 ,597 26 ,406 

Adams._________________.| 437,800 | 125 ,064 148 ,138 1 ,842 1,557 - Green Lake_______._______. 230,400 | 146.426 141 .371 1.753 1 5507 | “ Juneau__._.._.._...._..... 513 300 158 .408 171,114 2 694 2°479 
7 : Marouette.._____.________ 292 °500 127 249 133 .773 1,523. 1.432 | 

- Portage______.____________ 519 ,700 189 ,596 250 ,287 3 ,172 3 ,326 
- Waupaca____.__._._.._.__. 485/800 195 122 236 .807 3.662 3-770 - : 

7 Waushara______._..__.___. 413 [400 211/874 233 (745, |. 3°549 |. 27468 
Wood_.._._._._......._._. 517,800 |: 91 .966 137 ,063 2 5359 3 066 | 

| Central District_________| 3,410,700 | 1,245,705 | 1,452,298 20 ,554 19 ,605 

a  Brown.__......_____..____| 838,600 175 ,096 207 ,027 3 ,660 3,498 | 
Calumet_........_.___.___. 207 °400 142 ‘061 145 005 2 °233 2.087 

. Door______....._..__.....- 300 {200 109 656 149 (557 2 '209 2 396 | 
“ Fond dulLac____.____.___.. 464.600 346.171 © 321 .182 4 326 4.190 - 
7 Kewaunee_________________ 215 ,700 136 ,282 146 ,626 2,193 ~ 2,065 

Manitowoc_________.___...|. 385.300 249 .691 251.176 4.073 3 904 
a, Outagamie......._.__.____. 413 400. 198 670 236 ,561 3479 35746 , 

. Sheboygan___._____________ 833 ,400 225 ,569 226 ,734 3,572 3 ,664 
; Winnebago_______________- 293 .800 201.572 186 ,332 2.773 2°711 

| | East District. __.......--| 2,952,400 |. 1,784,768 | 1,870,200 28 ,518 28 ,261 

| #1910 7 | 7 .
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Improved Land No. of Farms ee 

County Land Area |————_—____—-|_ ——_—__—_——_—_—__ |---| |- gs 

Acres 1900 1920 1900 1920 a 

Gaviod............| 370,600 | 142,988 | 147,386 | 2,104{ 1,911 8 

Grant______-____---------- 748 ,200 411 ,077 388 ,007 4 ,219 4 ,022 oo 

Towa_______-_------------- 499 ,800 268 ,334 254 ,424 2,547 2,527 _— 

Lafayette__._.------------- 410 ,900 287 ,785 272 ,481 2 ,501 2 ,360 oe 

Richland. __..___---------- 377 ,600 187 ,064 186 ,824 2 ,726 2 ,533 c. 

Sauk_.__._-_---------------- 538 ,900 280 ,064 279 ,878 3 ,886 3 ,697 : 

Vernon_______.------------ 525 ,400 256 ,524 268 ,541 4 235 |- 4,101 . . 

Southwest District.____-| 3,471,400 | 1,833,831 | 1,797,541 22,218 21,151 an 

oe Giumbia |S 497,900} 314,329 | 301,889 | 3,489| 3,320 
4 

. Dane. ____---------------- 769 ,300 552 ,028 512 ,269 6 ,346 6 ,217 8 

Dodge-_------------------- 574 ,100 415 ,926 374 ,9389 4,994 4A ,633 a, 

Green________------------- 379 ,500 286 ,029 270 ,680 2,540 | . 2 ,330 

Jefferson_______-_--------- 853 ,300 232 ,748 218 ,129 3 ,453 3 ,263 . .) 

- Rock____-_--__----------- 458 ,200 357 ,632 343 ,328 3 ,829 3 ,660 

South District_________-| 3,032 ,300 2 ,158 ,692 2 ,021 ,234 24 ,601 23 ,423 . 

tau 180,500 | 124,070 | 112,255 | 1,298 | 1,888 7 
Milwaukee___.__.--------- 150 ,400 100 ,989 90 ,258 2 ,576 2 574 _ 

Ozaukee________----------- 149 ,100 109 ,054 107 ,739 1 ,728 1 ,727 - 

Racine_____-_.------------ 207 ,400 159 ,3866 146 ,456 2,118 2 ,215 - 

Walworth ___-___._-_------- _ 358 ,400 244 ,419 239 ,308 2 754 2,779 mo 

Washington_._.___--------- 275 ,800 185 ,101 174 ,486 2 ,873 2,799 o 

Waukesha______._--------- 351 ,400 241 ,428 227 ,310 3,549 3 ,406 - . 

. Southeast District___.__| 1,673 ,000 1 ,164 ,427 1 ,097 ,812 16 ,896 16 ,983 =: 

Sate... | 85,364,100 | 11,246,972 | 12,452,216 | 169,795 | 189,295 - 

a Sy 

| The general development ‘of farm land at the present time as 

well as the distribution and amount cf undeveloped land is indi- og 

cated in the following table. | oS 

Total Land in Oo 

. District 
Area Farms mS 

| Northwest_.____._-_-_-_---_------------------------------------- 
6 ,169 ,000 2 ,420 ,853 

North_____________-----_------------------------ +e scr rrr 6 ,358 ,400 2 ,042 ,998 . 

Northeast. __..___--_-_-_------------------------- +--+ ocr tro 3 ,891 ,200 1 ,301 ,623 

West__._._._-__--_--------------- = 2-2 err rrr 4 ,405 ,700 3 ,643 ,261 . 

Central___________---_-_-------------------------------- rrr rrr 3 ,410 ,700 2 ,484 ,3809 a 

East_________________-_-_-_------------------------------------>- 
2 ,952 ,400 2 ,603 ,416 2 

Southwest______________-----_-------------------------r 
crc frre 3 ,471 ,400 3 ,128 ,556 2 

South. ____________----_-----2-------------- 2 - once erro 3 ,032 ,300 2,757 ,336 | o 

Southeast___._______--------------------------------- 3-0-2 oe errr 1 ,673 ,000 1 ,471 ,510 . 

= 35 864 ,100 | 21,851,853 oe 

WISCONSIN’S FUTURE IN AGRICULTURE 2 

: a A number of factors will cooperate to determine the direction . 

: Wisconsin’s future development in agriculture will take. | 

Economic conditions including imports of competing products an 

| from other countries, labor and transportation costs will doubt- 3 

less play an important part. But success will be greater to the —_ 

majority of those engaged in farming if they follow those lines - 

to which the soil and climate-of the state are best adapted than :
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oe if they attempt to compete in lines of farming or growing of | 
| crops in which other states or sections have an advantage over | 

- Wisconsin. | a 
: _ Dairying and other forms of livestock farming will probably . 
oe continue to be her main lines because the rainfall is well distri- 

buted, producing good pasturage. This makes possible the utili- | 
zation of much land not well adapted to other use and produces 
much feed with little labor while her cultivated soils are well 
adapted to the most important crops needed as winter feed. The 
education of her people in that direction has already reached a : 
high point. Moreover, the northern location of the state makes 
desirable a system of farming in which the crops produced dur- | - 
ing the growing season may be manufactured into higher priced - | 
forms during the winter. Dairying offers this opportunity. In | 

. | this industry Wisconsin can compete under favorable conditions | | 
with any and all other important sections of the country. 

As has been shown by Jordan, Henry and Morrison, Eckles, | 
and others, the dairy cow is the most efficient animal in its abil-- | 

| ity to transform vegetable products into human food, though the | 
_ pig is a close rival. Henry and Morrison state that the dairy 

cow returns about six times as much edible solids in her milk | 
- for each 100 pounds of digestible nutrients in the food consumed 

; as the steer or sheep yields in its carcass. On account of the | | 
: efficiency of the dairy cow and the suitability of dairy products — 

| as human food, dairying is likely to long remain our chief agri- 
| cultural industry. On account of the efficiency of good pastur- 

age in dairying, the use of land available for pastures for that 
| purpose is very desirable. | | 

_ Beef raising will probably increase somewhat in relative im- 
portance on account of its association with. the dairy industry. , 

7 This offers an opportunity for the raising of calves to be growh — . 
| 7 to beef without necessitating the maintenance of the cow through a 
- _ the year for the production of the calf only. The southern © 
. states have some advantage over the northern in the production | 
| of beef due to their longer growing season, making possible a | 

larger pasturage season and the utilization of more rough land | | 
: for that purpose. They will not, however, have the advantage 

| in dairying. | 

; Conditions are also favorable for sheep raising,. especially in 
the western and northern parts of the state. The rougher and 

| more stony sections of these regions will furnish good pasturage |
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at relatively small expense while the more tillable portions will 8 

produce the winter feed. ae | as 

| — Since only 631,000 acres or 6.6 per cent of the cropped land of | oe 

- : : e 
. 

. . - AHL VW 

a the state is now used for crops grown for use as human food os 

-. + directly, and including potatoes, wheat, canning crops, etc., the 8 
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- / | Fig. 5.—Distribution of important crops by counties in Wisconsin. - 

— eo total acreage of these crops can be very greatly increased with- L 

ne out, reducing the acreage of crops used as stock feed appreciably.. ig 

a Moreover the development of the more suitable marsh areas for “ 

s truck crops to which they are especially suited will add a very 7 

- | considerable acreage to these crops ,not now under cultivation. |
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_ A still further addition to the total production of these crops will oo 
~ come through the use of commercial fertilizers. So a 

_ Potatoes, cabbage and other bulky vegetables constituting an os | important portion of human food, will probably increase in rela- os _ tive importance. The state includes several million acres of : 
. land well adapted to the growing of potatoes, and the climate | 

| is as well adapted to that crop as the climate of any section of ae 
So the country, with the exception of portions of the New England CB 

: States. Moreover, the large population in the 200 mile circle - 
: with Chicago as a center occupies an area not well adapted to oe 

: that crop; it therefore offers a large market for the Wisconsin 
- crop. Michigan is our only competitor in that field, and she a - has large centers to the east. The same situation exists with ae 

| reference to cabbage and onions, for which we have ample areas : = of muck soil exceptionally well suited. | 
. The canning industry, based on peas, sweet corn, beets and Se . cabbage, is already growing at a remarkable rate. It would - 

: _ seem also destined to still further increase since the state pos- _ 7 - : Sesses a happy combination of favorable conditions for this in- oo 
dustry. In fact many sections have a variety of soils including 

| those adapted to each of the crops mentioned, and the climate —_ 
| _ itself favors them. This combination of crops suitable for can- oo 

ee ning purposes makes possible the use of the expensive canning — te 
. plant during a long season, thus greatly increasing the profit ae 
. secured, and making it possible for the cannery to compete un- — - 
- der favorable conditions with other canneries not so favorably oo / located. | | a 
- Sugar beets are well adapted to Wisconsin climate, and the ons 
a state includes much soil exceptionally well suited to that crop. oo 

| The best soils for sugar beets are the heavy silt loams well sup- 
- plied with lime; and the northern location gives the cool tempera- - Oo 
a ture especially during the ripening period so important in the os 
Pe storage of sugar in the beet. It is quite probable that this in- ae 
eo dustry can be profitably increased provided sugar from the beet —° 
: | does not receive too large competition from sugar derived from a 
. | cane. Only the rate of development of the cane growing coun- oe 

| tries can determine this, since they undoubtedly have much su- ne 
oo perior possibilities when developed. | | | : OO oe 

OS The production of wheat for human food is not likely to prove Ak 
| profitable in this state for a great many years, since the area oo 

- _ - suitable to that crop in the northwest, in Canada, .and in other — 2s 
_ countries, is so great and is available for that crop only. _ ie
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While a considerable quantity of fruit is grown, the area occu- | 

oo pied is very small, probably not amounting to over 15 or 20 thou- | 
sand acres. Moreover, there is a large area of land suitable to 

. - fruit which is not of the highest value for other crops. The | 
a total yield of these crops can be increased many fold when the , 

- demand warrants such increase. | | 

a FORESTRY IN WISCONSIN 

oe ' Although Wisconsin was one of the great lumber states forty , 
| years ago, So great a part of the virgin timber has now been re- | 

moved that we are already importing more lumber than we are 

‘producing. The time is rapidly coming when we must either | 

produce our own supply through reforestation or import prac- | 
7 tically our entire lumber supply. On account of the great | 
- | weight of lumber and the expense of freight from the parts of a 

the country in which it is now produced in largest amounts it is - 
very desirable that each state or section of the country produce | 

. as much of its own supply as possible so far as this can be done : 
without seriously reducing the yields of other more profitable - 
crops. It is desirable, therefore, that all land suited to forestry ) ” 

and not suited to other crops be put in permanent forests. ost 

While we have not yet made sufficiently accurate soil survey of a 
_. all parts of the state to determine with certainty just how much 2 

_ land of that character we have, nevertheless the survey so far ce 
ae made shows approximately the area which should be considered : : 

- forest land. | : | 7 . 
As shown in the table on page 49, the state contains about | 

- 4,200 square miles which‘has been classified as rough stony o 

land. Of this 1,568 square miles are in the northern part of 

the state associated with the Kennan loam soils, 905 square . 
| miles are in the sandy areas, 415 square miles are associated - 

with the Colby silt loams, 35 square miles are in the area of : 
_ Miami loams, 100 square miles are in the Miami silt loam area / 

in the southeastern part of the state and 1,200 square miles are - 
in the southwestern or Knox silt loam region. With the excep- a 
tion of the rough land in the southwestern part of the state it | 
would seem that all of this rough stony land occurring in fairly oe 

__ Jarge areas should be considered as potentially forest land since oe 
it has relatively little agricultural value and for the most part - 
has a capacity for forest development. The rough stony land 

_ In the southwestern portion of the state consists largely of bluff Oe
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. faces extending from the upper, rolling table lands to the lower | = 

slopes of the valleys. It, therefore, occurs chiefly as a compara- Ss 

| tively narrow belt or fringe surrounding the upper parts of the cb 

valleys. It will undoubtedly prove possible to use part of this aa 

bluff land for forestry purposes but it does not seem likely that ae 

more than one half of it can ever be profitably used for that i 

purpose since a great deal of it occurs in comparatively narrow a 

strips which would be difficult to take care of in forest growth. oo 

It would seem reasonable to consider half of this class of land - 

in this part of the state as potential forest Jand. This would SO 

give us a total of rough stony land as now classified available a 

_ for forest use of 3,623 square miles. oO oS 

The table above referred to shows that the state contains 

, - gomething over 7,000 square miles of sand or fine sand soils not , 

| including the part mapped as stony land in the sand areas. 

While in the opinion of some all of this land should be considered ) 

: as forest and non-agricultural land a more careful considera- | . 

i tion of the agricultural possibilities has shown by experience in 

. many sections of the state and by experimental work on the sand oo 

substations that profitable agriculture is now possible on much Ot 

of this sandy land and that with the increasing needs of the : 

- | future and the increasing knowledge of its management a larger © CO 

| portion will be profitably used in the growing of agricultural 

oe crops. A larger portion of the more level sandy land of the — a 

7 central part of the state can be considered agricultural than of a 

| the more choppy and hilly areas of the northern part. Most of . 

‘the sand and fine sand of the state occur in four areas of the o 

D central, northeastern, northwestern and northcentral portions. a 

me Even though all of a given tract of sandy land could be used for oar 

- | agricultural crops it is advantageous to leave a portion of it in- 7 

oe wide strips as wind breaks which greatly lessen the danger of - 

a injury to crops from sand blowing. Including such belts and | - 

7 other areas which are of little agricultural value we estimate — 

| that one fourth of the 2,300 square miles of sand and fine sand — 

7 in central Wisconsin amounting to 575 square miles should be | a 

a used for forest purposes. On the same basis we estimate that oo 

- one third of the 1,200 square miles in the northeastern and the oO 

oh same amount in the northwestern should be considered forestry _ oe 

- land making 400 square miles in each case, and that two thirds oe 

- of the 1,020 square miles in the north central part should be clas- ee 

- sified as forestry land amounting to 680 square miles, giving a , 

ne total of sandy soils of 2,055. 
;
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A considerable portion of the peat and other wet lands of the a 

| state are already in woods or forests of trees which are adapted | | a 

to that condition. It has been urged by Director Zon that by a | . 

gradual drainage of peat lands an improvement in the character | 

of the timber on them can be effected and a portion of our spruce _- 

, is already produced on such lands. If it should prove practic- _— + 

able to use half of the 450 square miles of marsh land in the | 

north central portion of the state and one tenth of the 790 square - 

7 miles in the southeastern we should have something over 300 - | 

a square miles of peat forests. The other types of wet soils in- ~ 

cluded in the class of “other wet soils” of the state are largely - 

over-flow lands along streams and are to a limited extent wet , 

sandy soils not readily classified with other types. This general : 

group of lands amounts to 3,650 square miles in the state. If . 

we are to assume that 20% of this class of lands in the south- 7 

western, 10% of that in the southeastern, 20% of that in the . 

area of sandy soils and 25% of that in the area of Kennan loam | * 

soils may be used for forests we would have a total of 516 square 5 

miles of forest lands along streams in addition to those already — a 

mentioned. — 
: 

| 'This gives a total of 6,498 square miles of land which should os 

be considered forest land amounting toa little over 4,000,000 os 

- + genes. In addition to this land which might be well used for : 

forestry purposes in the usual sense of the word a large part of o 

the farms of the state can undoubtedly profitably include an . 

| average of ten acres of farm wood-lot for the growing of fuel, = 

posts, etc. It would seem reasonable. to assume that 200,000 i 

| | farms might in that .way use 2,000,000 acres of land to advan- sy 

tage making a total of 6,000,000 acres of forest land. _ | ee 

| It would, of course, be easy to say that a still larger area of | 

| : land in Wisconsin should be used for forestry purposes than that ; 

above indicated but if we are successful in securing an annual a 

| acre growth of 40 cubic feet on the 4,000,000 acres we should —_ 

be producing 160,000,000 cubic feet annually which would be at : 

| the rate of 40 cubic feet per capita for a population of 4,000,000. . 

. It is true that 40 cubic feet is much less than the present rate 

| of consumption in the United States but it is three times that 

: of Germany and is probably as high a rate as can reasonably 

: be maintained at the time when our forests would come into 

production assuming that it will take ten to twenty years to get 

the forests established and 50 years longer to grow them. - 

| While the estimate of land not suitable for agriculture and | 

3
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which could best be used for forestry above indicated is much 
| less than many, somewhat familiar with the soils of the state, 

have estimated, it is based on all the work of the survey so far | 
done and while the exact location of small tracts which should 

_ be used for forests has not been indicated it is not likely that 
- - more detailed surveys will affect the estimation of the total 

amount materially. When it is remembered that New York 
| and Pennsylvania, which have been working on a forestry pro- 

‘ gram for a number of years and both of which include a much 
| larger portion of rough and stony land unsuitable for agriculture 

| than does Wisconsin, and still in each case has less than half 3 
| the area yet in forests, the unreasonableness of the project to 

| establish more than 4,000,000 acres of forest land in Wisconsin 
will be more evident. Director Zon states that the total area of | 
land in forests in the United States in 1919 amounted to 483,- 
000,000 acres, of this 262,000,000 acres are considered as avail- 

| able for forestry uses only. He also states that the present rate 
of use of timber in the United States is nearly twenty times that 

7 of Germany per capita and that “If we were willing to reduce , 
our living standards to the level of Germany or France the pres- 
ent rate of growth would provide for a population of about | 
235,000,000 people.” It seems evident, therefore, that a full 
consideration of the relation of forest area in Wisconsin to that 

_ of the country as a whole would lead to the conclusion that the 
use of more than sufficient land to meet the needs of the state 
alone would not be advisable. On the other hand it certainly 

_is a matter of the greatest importance that a beginning be made | 
as quickly as possible in the development of forests on land ~ 

. which is likely never to be of any important agricultural use. A 
: more detailed discussion of the land best adapted to forestry | 

use in the different soil areas of the state will be found in the 
Oo chapters on those areas. . |
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, a CHAPTER III. | : 

THE ORIGIN AND CLASSIFICATION OF WISCONSIN . 

| SOILS a 

: The larger portion of most upland soils has been formed from 

underlying rocks of different kinds, and through the action of a ae 

number of agencies. It is of considerable help in the under- oe 

standing of the character of soils and of their composition if . : 
something is known of the character of the rocks from which 

_ they were derived, and of the agencies which have produced | 

| them. Accordingly a brief outline of the geology of the state | 
is here given. | | . | 

OUTLINE OF GEOLOGICAL HISTORY OF WISCONSIN | os 

This outline of the Geological History of Wisconsin is based 
on the work of the Wisconsin Geological Survey, and especially 

on the section on geology in “The Underground and Surface Wa- an 
ter Supplies of Wisconsin” by Samuel Weidman and A. R. : 

| Schultz, published in 1915. As stated in this report, ‘The : 

geological history of Wisconsin represented by the rock forma- | 

tions falls into three great periods which are widely separated = 

- from one another. The first or earliest period is the Precam- 

brian, the second the Paleozoic, and the third is the Pleistocene | 

or glacial.’ . | 

The earliest or oldest period is the Precambrian. The rocks 

of this period include Huronian and Laurentian, chiefly granites, 

gneiss, and schists which form the large area in the central 

. northern part of the state as shown on the map. It also includes . 
two broad belts of igneous lava flows, chiefly gabbro and diabase, ; 

in the northwestern part of the state and the extensive area of 

Lake Superior sandstone bordering them. The Laurentian and a 
| Huronian rocks are the oldest and in fact represent the earliest - 

| period of geological history. The Keweenawin period within | 

| which both the igneous rocks, gabbro and diabase, and the Lake - 

Superior sandstone were formed, constitute the period follow- 

ing the Laurentian, but still of very early geological age.
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- | In the second or Paleozoic period, all the remaining stratified SS 
rocks of the state were formed. These as shown on the map, at 
Fig. 6a, constitute two-thirds or more of the state, lying south- [3 

| east and west of the crystalline rocks of the Laurentian period. 8 
: This great series of sedimentary rocks is subdivided, as shown 2 

on the map and in the legend on page 36, into several different a 

| formations. Only the more important formations are shown on 7 

the map. | | | 

_ These formations were deposited as sediments in an ocean | 

| surrounding or at least extending south from. the area of older ; 

crystalline rocks in the northern part of the state. They were 

laid down in the water of this ocean as sediments and were later 

solidified into hard rocks. The gradual uplift of this portion of 

- ' the country in later periods left these rocks in a slightly tilted | 

| position, sloping or dipping away from the central area to the’ a 

- east, south, and west. This position and the relative thickness s 

| of the different formations is indicated by the cross section, ex- Oo 
tending from Marshfield in the central part of the state south- a 
east to Milwaukee, Figure 6. The area of each formation on 

the surface as shown on the map is called the outcrop, while the foe 

thickness of the rock is shown in the cross sections. % 

The lower or oldest of these is the Cambrian sandstone. This . 
formation covers a wide V-shaped area southeast and west of , 

| the central area of older rocks. This formation consists largely , 

- of sandstone and shale. | a 

- The main or lower body of the Cambrian sandstone is for the 

most part poorly cemented and varies in texture from coarse 

grained to very fine grained, often being of a distinctly shaly 

| character. These shaly beds occur especially at the lower or 

a older side of the formation, and toward the top or younger side. , 
a The more extensive shaly beds occur in the western central | | 

part of the state in Clark, Eau Claire, Chippewa, and Dunn 2 

counties. But shaly beds occur in Trempealeau, Monroe, and . 

Juneau counties where the upper shaly portion of the Cam- . 
brian bed is exposed. | | 

| The next period following the Cambrian includes the local - 

oe beds of Mendota limestone, and Madison sandstone and the Lower - 

- Magnesium limestone, St. Peters sandstone, and Galena lime- | : 

Oo stone. | ; 

The Lower Magnesium limestone lying above the Cambrian . 

sandstone over most of southern Wisconsin has an outcrop vary- :
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a ing from 10 miles to 50 miles in the broad V-shaped belt outside - 

a of the Cambrian area. This rock is a heavily bedded dolomitic . 

limestone containing much siliceous material or chert. a - 

| The St. Peters sandstone lying above the Lower Magnesium 

limestone occurs in another V-shaped area and has a thickness 

o of from 20 to 80 feet. The St. Peters sandstone is very gener- _ 
a ally coarse and incoherent so that it is seldom strong enough | 
Oo for use as building stone. It consists for the most part of white ae 

- quartz grains, though it occasionally has a cementing material oe 

. of iron oxide which gives it a red or brown color. — | ° 

The Galena and Black River limestones lying above the St. | | 

: Peters sandstone have been largely eroded so that they form com- so 

: paratively thin layers as now exposed. Whereas originally they | | 

| varied from 100 to even as high as 350 feet, as shown by sections 

oe in the southern part of the state where they are still covered by | 

- later formations. While the Galena limestone usually lies im- 

. | mediately in contact with the underlying Trenton formation, it - 

- is separated from it in Pierce County by the Decorah shale which 

a has a thickness of 30 to 40 feet. oe | 

The Silurian period is represented by the Richmond shale 

- which was deposited above the Galena limestone and by the a 
an Niagara limestone above the Richmond. These formations occur a 

now chiefly in the easfern part of the state, although they were 7 

originally deposited over most of the southern portion, as indi- a 

cated by remnants such as that of Blue Mounds, the upper part 

| of which shows the Richmond shale capped by a small area of 

i, Galena limestone. The Richmond shale is chiefly a heavy bed of a 

- bluish or greenish shale. It has, however, occasional thin beds of | 

| limestone, and some portions consist of a soft fine-grained sand- | 

| | stone. In thickness, the Richmond shale varies from 150 to 250 | 

a feet as shown by well borings, passing through the Niagara i 

- above it to the Galena below. But its softness has led to its ero- - 

| sion as soon as left unprotected by the erosion of the limestone _ 

| above, so that its outcrop is now limited to a narrow belt bord- | 

- ering the Niagara limestone and forming a steep slope leading 

. to what is called the Niagara escarpment or bluff face. 

a The Niagara limestone occurs as a broad belt along the east- | = 

a ern side of the state from the southern border to and including - 

- the Door peninsula. It varies in thickness from 200 to over 600 oo 

feet and is a pure dolomite, usually of quite pure crystalline | 

character and gray blue color, although it is occasionally nearly - |
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- | white, and sometimes buff, and the upper portion is quite | 8 
a siliceous or cherty. . | ae 

Following the formation of these limestone and sandstone ney 
; beds and their slow gradual elevation above the level of the sea, os 

: they were exposed to erosion which developed an extensive -_ & 

_ drainage system of rivers and tributaries which cut into these ae 

oo beds. This caused the outcrop of the different formations to be- OS 
A come very irregular so that the geological map of these rocks m 
oS shows upper formations in the upland interstream areas and 7 a 

. , lower or older formations in the deeper valleys. | oe 
| This period, during which an immense quantity of the mate-- 7 Pe 

7 rial of these sedimentary rocks was removed, represents a long ns 
| | period in geological history, within which other sediments later oe 

- solidifying into rocks were formed in other parts of the country a 

still oceupied by ocean water. [ 
- The third or final period of geological history, represented by oN 

- actual deposits in Wisconsin, is the Pleistocene, or glacial pe- aos 

riod. This period is of comparatively recent geological history, oe 

ro though the times since the first glacial flow is estimated by geo- ey 

logists at a hundred thousand years or more. The ice of the fs 
a glacial period accumulated at two chief centers, one in the vi- a 

cinity of Hudson Bay and the other in northwestern Canada, the ov 
| flow from these centers of accumulation being to the southward. is 

The evidence of the occurrence of these great invasions of ice oe 
from the north is found in the mass of soil and stony material oe 

o | including bowlders of rocks of kinds not found in the underlying oe 

: | rocks above described, but found in the northern part of the os 
| state and Canada. The mass of soil, gravel, and bowlders os 

dragged along the bottom of these ice sheets or glaciers as they _ 

oe flowed southward is called glacial drift. .The country over which L 

| the ice flowed has a surface layer of this loose drift varying from a 

, little or nothing to depths of 200 or 300 feet. oe 
| A large area in southwestern Wisconsin and adjoining por- | a 

tions of the three adjoining states. was never covered by this 8 
| | ice invasion as is shown by the absence of drift. This area is oF 

- known as the Driftless Area of Wisconsin, and it represents — - 
_— a large island around which the ice flowed. Apparently the Oe 

: - deep rock basin of Lake Superior and the high land of the north- oe 
n ern part of the state deflected the flow to the westward; the ok 

| broad valley now occupied by Lake Michigan deflected it to the o 

| eastward; and the high land of the northern part of the state of- - 
fered protection from the immediate north. :
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— This ice invasion did not occur merely once, but four or five | | 

- different times, widely separated, and the extent of the driftless 
: area or island was not exactly the same during the different ice 
/ invasions. Hence, a portion of the region north of the driftless | 

7 - area has evidence of having been covered by the earliest or Kan- | 

ae san ice sheet, other portions by the Iowan and Illinois drift, while 

= by far the larger part of the state was covered by the last or Wis- — 

oe consin drift. : 

no Sources of Lime 
7 - Since it is important to maintain a sufficient supply of avail- | | 

- able lime in agricultural soils as an essential element in their 

a fertility, some consideration should be given to the supply of | 

. lime within the state available for this use. There are several , 

| sources from which lime may be secured within the state bor- 
- . ders. The most important of these of course is limestone, but | 

in addition there are large quantities of lime in marl beds and 

o considerable lime in the by-products of sugar beet factories, | 

_ paper mills, and in wood ashes. : | a | 

— As will be seen from the geological map on page 36, lime- 

oo stones occur over a considerable area of the eastern, southern, | 

BO and western portions of the state. There are also some small | 

- earlier beds of limestone, in Bayfield County not shown on the ; 

a map. These limestone beds were formed in different geologi- | 

_ cal periods as already stated. They vary in purity and in oth- 

| er factors which: affect the readiness with which they can be 

7 quarried and ground for agricultural use. The essential part 

| | of all limestone is their content of calcium and magnesium car- 

bonates. In some limestones the carbonates consist entirely of oe 

oo calcium, while in others the carbonate contains calcium and 

. magnesium. The latter are commonly called dolomites. It so 

happens that by far the larger portion of Wisconsin lime- 

/ - gtones are dolomites. These rocks contain from 20 to 45% of | 

oe - magnesium carbonate and from 35 to 75% of calcium carbon- | 

ate. | 

| The lower magnesium limestones are almost entirely dolo- _ 

: mites and usually contain from 35 to 45% of magnesium car- | 

_ - ponate and from 50 to 65% of calcium carbonate, though there 

an are a few cases with a little more or less of these two elements | | 

- than this range indicates. Mixed through the limestones there | 

. is always a certain amount of impurity including earthy mat- 

7 ter of a clay-like nature and especially silica which forms chert.
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| This chert is of a flinty nature and when abundant as it is occa- oo 
~ sionally locally in lower magnesium limestone, it makes lime- | i 

stone difficult to grind and lowers its value. 

The Galena and Black River limestones vary considerably in : 
respect to the relative amount of magnesium and calcium car- * 
bonates they contain. In a few cases, especially in Grant, Iowa ; 

and Lafayette counties, some of the beds locally have only from 
2 to 10% of magnesium carbonate and from 70 to 95% of cal- 7 — 
cium carbonate. These beds of high calcium content, however, 2 

are of comparatively small extent. The Niagara limestone : 

| which covers a considerable area in the eastern part of the state ; 
: is entirely a dolomite containing from 40 to 45% of magnesium | 

carbonate and from 50 to 55% of calcium carbonate, the im- - 

purity averaging from 2 to 6 or 7%. | : 

So far as the value of limestone depends on its effect in cor- Ss 

recting or reducing acidity, the limestone containing magnesium, ay 
| | that is the dolomites, is as effective as the more purely calcium 3 

carbonates are. In fact magnesium is as essential in plant nu- a 

: trition as is calcium, though probably not as commonly lacking in So 

sufficient amounts. So far as is now known the use of ground a 

dolomitic limestone on soils is as beneficial as that of limestone Le 
containing very high amounts of calcium carbonate. | oe 

Marl beds occur widely. distributed throughout all portions OR 
| of the state which were covered by glacial ice. These beds were “ 

largely formed by small mollusk shells such as snails and by a 

: lime carbonate deposited through the action of low forms of 3 

vegetation chiefly growing in water of shallow lakes and ponds. o 
These marl beds are frequently found at the bottom of these 8 
lakes and ponds at present, while in other cases they are found : 

under sand or silt and clay and in some cases in low land from Oo 
| which the water has now disappeared. In composition these oS 

| marl beds vary considerably. When quite pure, aS many are, - 
_ they contain from 80 to 95% of calcium carbonate and from 3 to * 

: 5% of magnesium carbonate, with a very small amount of im- a 

purities. All grades between such pure marl and those made os 

up largely of sand or silt and clay and earthy matter are found, 

. however, and it is important that an analysis be made before oS 
extensive work in excavation and use is undertaken. When : 
quite pure and dry the mar! is white or light gray in color and Q 

will almost entirely dissolve in any dilute acid. - 

The marl is excavated by means of dredges of different types / 

and piled so as to permit it to dry out somewhat before being
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OO used. Even after drying several months in a large pile it con- : 

tains from 30 to 50% water which of course adds to the weight 
to be hauled and applied, and the moist and lumpy condition of 

: the material makes it difficult to apply with machinery designed 

to spread the drier and purer limestone, so that it must com- 

monly be spread either with a shovel or manure spreader and 

from 3 to 5 or 6 loads per acre must be used to supply the amount | 

. needed. The expense of artificially drying the marl now seems 

i prohibitive and its use will therefore probably be limited to short | 

| distances from the marl beds. It is frequently the case, how- 

_ - ever, that marl is available in sections a number of miles from 

. railroads so that the wagon haul may be much less than that | 

a of ground limestone. | | 

Marl beds are found quite commonly through the central 

. sandy section of the state and more or less commonly through the | 

entire northern half of the state outside of the region of lime- 

stone rocks. | a : 

| The lime from the presses of sugar beet factories and from : 

a the paper mills has a high calcium carbonate content resembling 

- that of marl and is also moist or wet. The material from the 
a paper mills frequently contains poisonous sulphide at first but 

. this disappears after standing some months. 

| Wood ashes contain approximately 50% of lime carbonate and 

even when the potash has been removed by leaching retain the , 

| lime and may be used in the same way that marl is. Consider- 

: able amounts of ashes are available at the saw mills, especially 

| in the northern part of the state. | : 

| ORIGIN OF SOILS | 

| | Some of the properties of soils which materially affect their | 

| fertility and adaptation to different crops are the result of the - 

origin of the soil in respect to source of the material and agency 

of formation. 

- WEATHERING OF ROCKS . 

an The most common and widespread kind of soils with reference 

| to origin consists of those which have been derived from under- | 

lying rocks by the gradual process of weathering. This process | 

involves the chemical decomposition of some of the minerals 

through the action of carbon dioxide dissolved in water. In this 

process the various rock minerals are broken down mechanically |



“ 

he . 

e 

. 

* 

.



we ' > 
: an , { 

4 ~S ~¥ 3 F 
Oy o- yr o 7 4 

bp eee A 1 7 
ea 4, 7 a eo ae aed 
ay : 33 tee et, @! 
ee ai Ele (eG aia Ee ae 

. eee i ae " he ». ie tal 
i A PS es, Sie oe yr) oT 
am oO i ee RR SE ee 
ag Pa ACRE RE Bh BNE ea eS ARAN Rae an Ss, Yn a 

ae bP eis, * Sales itis ee de Sha © 
SER SCS Ste es Oy SNe Canaan 2 
w cy TAS enter Aig Ai <8 ams. 0S eae nes ¥ 
SERN YS Oe eee 

CREME EE Pe ee 
Se gee “Ds ace ile a GI Nk ai 

: 4 , 

id ee > ‘ « oe * Pe er ee meee a Wes Pe 

Se RM Gy er Ee ig eae ep ee 
eR PCR a oe a. Se a wise SSeS a rater ae, ER BC ag en oad igi 

Sor: | SRS Seay Setar eee 
: fe MS yr 8 ae Oa a 
nt A a eee 

Plate IV-A. Exposure showing stratified gravel underly- 
ing surface soil in Waukesha fine sandy loam. An illustra- 
tion of a condition commonly found in alluvial or terrace 
types. 

| j Pe. : i \ i | 
bs 

eA EON ee acm Ee a Pee i as are 
a De eS ee 

Aes Mea) Fie ts 3 . 

pir sage ema rate Ts Bh ey ee a PO igen ep ng: ee eee ee one eo 8 Vet tee = Cp cn ss | 
ee ng te et a wl ee ° 

ee Sa ee oe ee a en ee 

Fen v Pe i ag ge 
GR ee ce. OE og as oe 
2 rei eee ee Ls gy a —_ Pan ae wee ig 
pr a ia Sr eo gk a7 % “ ee es CRE a iad oN a ad EFS 
Plate IV-B. Residual soil overlying limestone rock from which it was derived 

by weathering. Southwestern Wisconsin.



THE ORIGIN AND CLASSIFICATION OF WISCONSIN SOILS 48 - 

and decomposed chemically. The chief action is that of forming _ oe 

| carbonates of the elements sodium, potassium, calcium, and mag- oo 

| nesium which are soluble in water, and in a climate of moderate 7 

or large rainfall these elements are dissolved and leached down a 

and away in the running streams. The other elements con- 

: tained in the rocks such as iron, alumina, and silica are left 

largely as oxides because of their insolubility. The general ef- 

| fect of weathering of rocks into soils, therefore, is the removal - 

. of a considerable portion of certain elements and the retention / 

of a considerable portion of certain other elements. | 

Besides this chemical decomposition, there is a merely physical | 

or mechanical process of breaking up of the rock through the 

| action of frost, an alternate expansion and contraction due to 

changes in temperature. This has the effect of loosening the 

various minerals of the rocks one from another, forming grains. 

| These grains are then more or less decomposed chemically as | 

above explained. The result of this is that such soils consist of / 

more or less completely decomposed mineral particles mixed with OO 

the products of decomposition. | | 

, RESIDUAL SOILS oe S 

This process of weathering of soils, both chemical and me- - 

chanical, is an extremely slow one. When any area of land re- | 

mains for a very long period of time without being much affected — | 

| by other agencies, such as ice or water working on the soils, 

there gradually accumulates a layer of residual soul. 

These residual soils bear a certain relation to the rock from | 

which they were derived. If the rock is a sandstone largely 

made up of quartz or silica, the residual soil derived from it is | 

necessarily of a sandy nature, having very nearly the same me- 7 

chanical composition as that of the sandstone underlying it. If - es 

the rock is a granitic or other igneous rock, the minerals of 8 

which contain considerable amounts of sodium, potassium, cal- - 

cium, and magnesium, as well as silica, iron, and alumina, the oo 

—— first mentioned elements are to a considerable extent removed, oe 

| and the soil consists largely of compounds containing silicon, o 

aluminum, iron, and oxygen mixed with more or less of the un- - 

decomposed grains of the rock. Its chemical composition, there- . 7 

fore, differs very greatly from the rock from which it is derived. | 

In the case of soils derived from limestone, the calcium and 

magnesium carbonates which are its chief constituents are very
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largely dissolved and carried away through underground wa- 
ters. Thus it is chiefly compounds of silica, iron, and alumina 
which were diffused through the limestone as impurities that are 
left to collect as a surface soil. The result of this is that residual | 

| soils derived from limestone do not differ greatly in chemical 
composition from those derived from granites. | 

The texture of residual soils is largely determined by the : 
: rocks. Those derived from the sandstones are naturally of a 

sandy character, though usually the texture is somewhat finer 
than that of the rock, since the sand particles split up more or | 

_ less in the process of weathering. The texture of soils derived 
from granitic and other crystalline rocks is usually of a silt loam 
or loam character. The fineness or coarseness of this depends | 

| on the relative amount of quartz grains and unweathered mineral | 
particles left in the soil, associated with the finer material re- __ 
sulting from the complete decomposition of these minerals. The | 
texture of soils derived from limestone is usually quite fine, | | 

| either clay loam or clay in character. This is because limestone 
. soil consists largely of very fine material which was carried out to 

a considerable distance into the open in which the limestone was 
originally laid down. Associated with this clay loam or clay | 
there is frequently a varying amount of sharp, angular flint or 
chert formed from silica deposited with the limestone. | 

The general result of all of these processes of weathering, | 
therefore, is to make residual soils much more alike in chemical | 

| composition among themselves than were the rocks from which 

they were derived. a : 

, GLACIAL SOILS | | 

| One of the most important agencies affecting the soils of Wis- | 

consin, in common with a large portion of the northern part of 7 

the United States, was the action of glacial ice. This ice ac- 

cumulated as the result of a long period of very cold and moist 

. climate in the northern part of the American continent. The 

ice gradually accumulated to the depth of thousands of feet, pro- 

ducing a pressure which compressed the snow into ice in a way | 
similar to that in which ice is formed under horses’ hoofs on the : 

roads in the winter. In this way an enormous layer of ice was | 

accumulated, and under pressure it was forced to flow south- | 

| ward from the area of accumulation. This vast sheet of slowly 

moving ice, several thousand feet in thickness, moved slowly |
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southward or southeastward with a tendency to form currents 

along the basins of Lake Michigan and Lake Superior. 

It did not, however, completely cover the state but the current 

moving down the Lake Superior channel flowed in a southwest- 
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Fig, 7—Map showing portions of Wisconsin covered by glacial soil or 

drift, and lines showing direction of movement of the ice in the different 

lobes or tongues. 

erly direction, while that down the Lake Michigan and Green 

Bay basins flowed in a more directly southern route, with the re- 

sult that a large island was left unaffected in southwestern Wis- 

consin, southeastern Minnesota, northwestern Illinois, and north-
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| eastern Iowa. This area is known as the driftless or unglaciated | 

| | area. | 

7 | The action of the slowly moving ice consisted largely in scrap- a 

ee ing off residual soils previously formed, mixing them up, carry- oo 

ee - ing them along for shorter or longer distances, and mixing the | 

soil itself with pebbles, cobbles, and bowlders. | | 

- ALLUVIAL AND LACUSTRINE SOILS | a 

Ls - Not only did the solid ice itself greatly affect the soils of the 

- area over which is passed; the water, resulting from the melt- | —_ 

ing of this ice when the climate became warmer, also acted on ~ 

Co the soil, forming alluvial soils abundantly; and it even collected . 

2 in large shallow lake areas within which sediment was deposited, | 

/ forming so-called lacustrine soils. 

a OUTLINE OF CLASSIFICATION OF WISCONSIN SOILS oo 

mo As we have seen, there are several qualities which affect the | | 

| agricultural value and use of soils. These include texture or 

oe fineness of grain; amount of organic matter, indicated approxi- — . 

a mately by color; topography; stratigraphy, that is, variation in | 

: color and texture with depth; drainage, and others. 

Most of these factors are the result of the mode of origin, i. e., 

~~. the agency by which they were formed and the kind of material 

a out of which they were formed. The classification used by the 

. U.S. D. A. and by most states therefore is based on origin. In 

: | this classification, soils formed by a single agency, as glacia- . oo 

tion or weathering or alluviation, and from a single source, as 

a limestone or sandstone or granite, and having a given limit in | 

a amount of organic matter, constitute a group called a series. 

nS Each of these groups or series varies in texture and must be sub- | 

oe divided on.that basis. A soil of a given series and of a definite oo 

a - texture such as a fine sandy loam or a silt loam is called a type. 

: The type is therefore the unit of soil classification, though itis | 

a true in some cases that a type is sub-divided into two or more 7 

/ phases on account of variation in some factor such as topography 

2 or stoniness. | 

- Some of the more important series of Wisconsin soils are the | 

| following: 

- Miami, derived from limestone by glaciation, of light color. 

Oo This includes the Miami clay loam, silt loam, loam, and fine sandy ==
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loam. The Carrington series was formed in the same way as 

the Miami but occupies areas which had a prairie vegetation 

: rather than a wooded one, and so have more humus and are dark 

in color. This series includes the Carrington silt loam, loam, 
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the large colored map of the state accompanying this report, 

and fine sandy loam. The Knox series was formed by weather- 

: ing of limestone rocks, together with Loess.brought by winds 

from other portions of the country. It includes the Knox silt 

loam, loam, and fine sandy loam. The Colby soils were formed 

by weathering of an old glacial drift on crystalline rocks. These
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oe series were wooded and are therefore light in color. They in- 

-~  Clude Colby silt loam, and loam. Altogether there are about | 

| thirty different series, including somewhat over 100 types which | 

eo - have been mapped. — 
. Certain types greatly predominate in different parts of the oe 
2 state and on that account determine the general agricultural | oo 

- character of these sections. It is convenient, therefore, to sub- os 
divide the state into what may be called soil areas, each of which we 

| is characterized by one predominating series, though in all cases na 

--—s« there are several minor series and types associated with it. The oo 
a map of the state, Figure 8, shows the location of these series. | oe 

- __In order to show the soils of different textures and variations ne 
in other respects which occur in the different sections of the | 

a state, they have been grouped, and areas calculated as expressed . 7 

a in the following table: | -
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South South Miami Sandy Area Sandy Colby Loam Clay Totals ~ . 

Western Eastern - Loams Loams Area Area Area a . : 

| sq. mi. 8q. mi. 8q- mi. 8q. mi. sq. mi. sq. mi. sq. mi. sq. mi. 5 a : 
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, 
| | 18.1% % - 
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| | . 34.8% x 
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6.4% S 
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a | oO a 
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a 

KR 

- *668 sq. mi. in large areas shown on map. +900 sq. mi. in small areas not shown on map. ~



- 50 THE SOILS OF WISCONSIN | 

From this table it will be seen that in the state as a whole, loams 

oo and silt loams of light color constitute 34.8 per cent, sandy loams | 

| and fine sandy loams, 18.1 per cent, sands and fine sands, 13.8 

- per cent, clay loams and clay, 6.4 per cent, dark prairie loams, | 

: chiefly silt loams and loams, 5.5 per cent, peat, 7.2 per cent, other —_ 

: wet soils, 6.6 per cent, and rough stony land, 7.6 per cent. In 

| the following chapters these soil areas or sections of the state are 

: described in detail. : . : 

. RELATIVE VALUE OF MAJOR SOIL TYPES 

a . Land values, as indicated by their selling price, depend on a . 
, number of factors. The more important of these are their fer- 

- tility or crop producing power, the number of important crops 

/ _to which they are adapted, location with reference to markets, : 

| educational and social conditions of the neighborhood, and their ; 

| assumed speculative value. Fertility, or crop producing power, 

OS is therefore only one of several factors which go to determine 

| the sale value of any particular piece of land. It is, however, 

the most fundamental and lasting factor and the one least likely 

| to change as time goes on. | | 
The fertility or crop producing power of land, as was ex- | a 

plained in Chapter I, is determined primarily by texture, chem- | 

| ical composition and lay of the land or topography which af- 

| fects the readiness with which it may be tilled and operated as | oe 

a farm. The sums of these factors determine the economy 

with which crops may be produced in each case and therefore | 

. represent the fundamental or inherent value of the land. On - 
| | this basis it is possible to make a general estimate of the rela- 

: tive value which should be placed on the more important types 

: when they are compared one with another. | . 
| Since the prairie soils as they occur in Wisconsin, represented _ ; 

- , chiefly by the Carrington silt loam and the Waukesha loam and . | . 

— silt loam, have the best combination of those factors which go ; 

oo to determine economy of production, these types may be placed 

at the head of the list and taken as a basis of comparison for the | 

. ~ other important types. Assuming then that the Carrington silt 

| loam and Waukesha loam and silt loam are given a range of 85 — 

- to 100%, the other important types shown on the map may be 
7 given the following values: Miami silt loam 80 to 90%, Su- | 
| perior silt loam and clay loam 80 to 85%, Miami fine sandy loam, oo 

the level and moderately sloping portions of the Knox silt loam, :
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and the Colby silt loam, each 75 to 80%, Boone fine sandy loam a 

| 65 to 70%, Kennan loams and Superior clay of Lake Superior | . 

region 65%, sandy loam and the drained peat soils in southern _ 

| - Wisconsin 60%, level and undulating sands and fine sands and | . 

_ steep land of all silt loam types 50%. These figures apply to | 

| cleared land only. | | 

oe It should be understood that this estimate is made simply for 

the purpose of indicating the relative value of these types as de- 

| termined by their inherent qualities and the climatic conditions 

under which they occur. These relative values must of course 

— be considered in connection with the other. factors of location | : 

/ with reference to markets, social and educational conditions and 

any assumed speculative value in determining their full value, | 

and are given merely as a guide for use in making comparisons 

among the different important types of the state. | 

It is important that the principle be recognized that sale 

7 value of land is not necessarily an accurate guide as to the suc- | 

cess which may be secured in farming it. The sale value repre- - 

sents the principal on which interest at the usual rate may be - 

paid by the farmer above costs of operation, and it should be . 

| borne in mind that land may pay for the costs of operation and / 

| taxes, or in other words may return to the farmer a good liveli- / 

hood even though it does not acquire a principal value above this : 

cost of operation. In other words, land which has a compara- . i 

tively low sale value may repay the costs of labor and furnish | 

Te good homes, which is of course of the greatest importance, even . 

though it does not have a large sale value. It is from this point _ | 

of view that the question of the advisability of encouraging the 

further development of farms on cut-over land and sandy and : 

| marsh soils should be considered. — , -
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CHAPTER IV 

SOUTHWESTERN WISCONSIN | 

KNOX SILT LOAM AREA | | 

This part of Wisconsin is in many respects quite different , 
from the remainder of the state. The rolling to rough topogra- 
phy, freedom from lakes and marshes and the prevalence of soils 

| of silt loam texture is characteristic of the region as a whole. | 
As shown on the map, the Knox silt loam predominates but | 
there are also areas of dark prairie soil, and considerable rough | 

: stony land along the bluff faces of the valleys and some alluvial | 
| and terrace soil along the streams. 

The region includes an area of over 10,000 square miles or 
about one-fifth of the state. This area is larger than that of 
any of the New England states except Maine and two-thirds as 
large as Switzerland. It has more land in crops and pasture Co, 
than that country, famous for its dairy industry. Its agricul- | 

: ture is largely devoted to the various forms of livestock farming. | 
Dairying is the predominating type of agriculture over a con- 

siderable portion. This is especially true in Green and portions 

| of adjoining counties where the Swiss cheese industry is so well 

developed. This region, especially in portions of Grant and ad- 

joining counties, is the chief beef raising section of the state and 

with this is very generally associated the raising of hogs. Sheep 
. raising is noticeable in a few sections especially in western Rich- 

land and adjoining portions of Vernon and Crawford counties. | 

As is generally the tendency in a region of rough or rolling 

topography the farms of this section average considerably larger 

than those of other sections of the state in which the land is more - 

level. There is still a large amount of woodland along the 
| rougher hillsides and the improvement of this woodland consti-. . 

tutes an important problem in this region. | 

Origin of the Soil. The soils of southwestern Wisconsin con- | 
stitute a group quite distinct from those of the remainder of the 

state. This is due largely to their origin. This region was not 

covered by glaciers and the topography and soils have been pro-
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. duced chiefly by erosion and weathering. The Cambrian sand- OED 
— stone described on page 37 extends southwest and south under os 
— the overlying rocks of the southwestern part of the state. The _ - 

7 ‘upper parts of this thick sandstone formation show some varia- | Oo 

tion and include local beds of alternating limestone and sand- 

| stone, especially the Mendota limestone, about 35 feet in thick- 

: ness, and the Madison sandstone of about the same thickness . 

- overlying it. The Cambrian sandstone outcrops as bluff-like . ° 

oo hills quite prominently along the border line between the central | . 

| sand and marsh area and the area of rougher land in southwest- 

ern Wisconsin. Overlying this Cambrian sandstone are several oo 

| alternating beds of limestone and sandstone. The first one is 

the Lower Magnesium or Shakopee limestone, varying from 40 | 

to 250 feet in thickness. Above this lies the St. Peter sandstone . 

— varying from a very thin layer up to over 200 feet in thickness. 

Above this are found the Trenton limestone, varying from 40 - 

| | to over 100 feet, and then the Galena which originally varied 

from 125 to 250 feet in thickness. 

In the vicinity of Blue Mounds there is a very small area of 

| the Richmond shale and the Niagara limestone, which was 

originally between 400 and 800 feet in thickness. All of these | 
beds of rock were originally continuous and were formed under 

. the ocean which surrounded a large island in the northern part . : 

- of -the state. The gradual elevation of this island and the re- — - 

ceding of the ocean caused the development of streams which > 

_ _ gradually eroded much of the rock, cutting valleys and channels 

| down into it. As this process went on, soils were produced by | 
| the slow weathering of these rocks. The soluble lime and mag- 

_ hesium carbonates of the limestone were gradually being dis- | 

7 solved out by the water falling as rain, leaving an insoluble im- 

purity or residue to collect as the surface soil. This whole sec- 
tion of the state was left unaffected by the glacial ice which | 
flowed around a large island, including southwestern Wisconsin | | 
and adjoining portions of Minnesota, Iowa, and Illinois. 

: Most of the soils of this region are therefore called Residual, | 
having been derived by weathering from the rocks underlying 
them. On the higher and more level areas of this section, how- 
ever, there is found a layer of light or buff colored silt soil called 

_ Loess, which was doubtless brought there by wind. Part of it 
probably came from the far western plains, although a part of it _ - 
was probably derived from rock flour exposed around the bor- 
ders of the glacial area where streams flowed out from. under
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_ the ice. This Loess forms a blanket varying from a few inches : 

- to several feet in thickness. It has become more or less mixed | 

a with the residual soil derived from limestones and sandstones, _ | 
Z and it is often difficult to determine just how much of the soil is 
a made up by Loess and how much is residual. This mixture of | 
- loessial and residual soils derived from limestone, largely the | 
= Lower Magnesium, is included in the Knox series. In some areas 
ne there is no Loess mixed with the residual soil derived from lime- 
- | stone and such residual soil is classified in the Baxter series. ° 

_ While a larger part of this portion of the state was originally | 

~ - wooded and the soils are of a comparatively light color, there _ 

oS were some portions, especially forming belts along the tops of 

5 the ridges, which were prairies and which had darker soil. The | 
OO soils of this character in the western portion of the area were 

formed largely from the Loess and have loessial subsoils. These | 

. have been classified: in the Marshall series. In the eastern part 
a _. of this section, especially in eastern Iowa and Dane counties, 

oo where there is little Loess, the prairie soil is classified as Dodge- oe 

- ville. | 

- The valleys of the Wisconsin, Chippewa, and other large | 

- ‘streams which have their origin in the glaciated portion of the | 

a state and which cross this unglaciated area, have plains of sandy 

ae and gravelly soils which were brought down by the waters of 

- : these streams and deposited along their lower courses. These | 

a plains of lighter soil are mostly classified in the Plainfield series. | 

" The flood plains, especially of the smaller streams having their | 

a | origin entirely in the unglaciated area, and so being derived ~ 

cS largely from residual soils, are classified in the Genesee series, 

while those formed from the Loess washed down from the , 
a higher land are called Wabash. | | 

| | SOIL TYPES _ 

’ The most important soil types occurring in this region are the 

7 Knox silt loam, Baxter silt loam, Marshall, and Dodgeville silt — 

. loams; but small areas of alluvial types along streams include 

| Lintonia and Genesee silt and fine sandy loams, Wabash silt | 

. loams and loams, and Plainfield fine sand. Rough stony land 

- also constitutes a considerable percentage of this section. | a 

_ Knox Silt Loam. This soil occupies the major part of the un- 

- | glaciated portions of western and southwestern Wisconsin, cov- 

; ering a considerable portion of the area extending from Pierce | |
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fe and Dunn Counties on the north to the Illinois state line. In mes 

oO | the earlier reports this type was sometimes called the Hartland a 

: : silt loam, and in the reports of the Bureau of Soils of the U. S. a 

| Department of Agriculture, it is in part called Know, and in part = 

: called Union or Boone silt loam. | a 

oe | The surface soil consists of a light brown or grayish silt loam — 

| to an average depth of 10 to 12 inches. It is comparatively low : 

. in organic matter and usually more or less acid in reaction. - 

: The subsoil is usually a yellowish brown or buff colored com- | . 

. pact silt loam becoming heavier and more clay-like with depth - 

- until at a depth of 18 to 24 inches it is usually a distinctly clay 4 

loam. This compact clay loam subsoil usually contains a con- - 

- siderable amount of sharp angular flint-like stones of chert de- CS 

ae rived from limestone. It extends to depths varying from three - 

oF or four to twelve feet, at which depth the underlying limestone : 

Lo rock is reached. Occasional small areas are encountered in. - 
oo. which the rock is reached at depths from one to two feet, but 2. 

Se these constitute a very small portion of the area. No gravel or - 2 

a bowlders other than local rock are encountered. oe 

, The Knox silt loam was for the most part derived by weath- _ 

. ering from the limestones, the lime carbonate of which was ’ 
slowly dissolved and carried away by water. Thus the in- -- 

| soluble residue was left to collect as this surface blanket of soil. oe 

| However, over portions of this area are found beds of fine silt | 

| loam soil free from chert material which usually characterizes : 

| | | limestone residual soils. This forms a more or less distinct ; 

| layer above what is evidently a distinctly residual soil. This - 

surface of soil is similar to the Loess, found extensively in Iowa 

| and other parts of the southwest, which is generally believed by 

geologists to have been of wind origin. This loessial surface | - 

soil overlies a strictly residual limestone soil and when thin is - 

| mixed with it in such a way that it cannot be with certainty dis- - 

| tinguished from it. In other places the Loess is of considerable 3 

: - depth. Such areas occur especially in Vernon, La Crosse, Mon- | 

| roe and Pierce counties. It is then mapped in the detailed sur- | 

| veys as the deep phase of the Knox silt loam. a a 

| . Previous to the agricultural development of this region, the 

| Knox silt loam was essentially all timbered by a mixture of - 

: hardwood trees including white and black oaks, maple, hickory, , = 

and basswood. Some sections, especially the more level upland a 

portions such as that in Pierce county, had a considerable ; 

| amount of hard maple. As is generally true, wooded land does ao
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Be, not develop any considerable amount of organic matter and the . 
fo organic content of the Knox silt loam is small, varying from 2 | 
ee to 3 per cent. | : 
a Steep Phase. In the detailed survey of the earlier years dur- | 

os . ing which Buffalo, La Crosse, and Juneau counties in this por- 
a _ tion of the state were surveyed, a more simple classification of | 

a topography was used than has been developed since that time. | 
a This new classification is explained on page 3. The earlier | . 
mo _ Classification simply distinguished the steep phase from the nor- 

mal or rolling phase. This steep phase of the Knox silt loam 
Lo corresponds essentially to class C. as now mapped. 
ee In Iowa county the steeper phase constitutes a little over one- 
foo | third of the Knox soils; in Buffalo county it is slightly over one- 
' half; in La Crosse county also it runs a little over one-half; and | 

a in Juneau county, a little over one-fourth of the entire area of 
-_ | Knox soils. a st 
De The essential difference between the normal and the steep - | 
ee phase of the Knox silt loam is, of course, that of slope. The oo 
a steep phase has the same texture and origin, although as a rule 
a there is less depth over the underlying rock, and fragments of | 
eT chert occur more abundantly on and through the surface. This 
BS is a result of the fact that on the steeper slopes erosion has been _ | 
sO greater, causing the removal of the finer part of the soil. A 
- a larger portion of the steep phase, than of the normal phase, is 7 
— still wooded and in pasture. | | | | 

In so far as the steep phase is used for cultivated crops, it 
has the same adaptations as the normal phase, but special care | 

a . must be taken to prevent erosion. This means that tilled crops | 
ce such as corn or potatoes, if placed on this phase at all, should be ) 
a grown only once following breaking of the sod. The ground . 
‘ should then be used for small grain as a nurse crop for alfalfa or 
es some other hay crop which should be kept on the ground as much 
an of the time as possible. Since there is more seepage along the . 
he steeper slopes than on the gentle slopes, more lime is brought to 
Co the surface on the steep phase. This also tends to make alfalfa 
we a good crop for such land. It would seem very desirable that oe : 
So the growing of alfalfa be largely on the steep phase in this part 
mt of the state, especially when the farm contains but a small area . 

-_ of land suitable for corn and grain. : 
ee Fertility of Knox Silt Loam. When properly managed the : 
_ Knox silt loam is a fertile soil. The texture gives it good water 
a holding capacity which can, however, be increased to advantage |
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Plate VII. View in Iowa County showing long, narrow fields on side hills arranged so that tilled and untilled crops may 
alternate, thus reducing injury from erosion.
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oo through the incorporation of larger amounts of organic matter. Oa 

co | While small areas which are heavier in texture than the average CS 

and approximate a clay loam sometimes have a rather poor tilth, les 

: when plowed while wet, the soil as a whole has excellent tilth oo 

"and the development of a good seed bed is not difficult. er 

| Chemical analysis shows that this soil compares favorably in 

total amount of the essential elements of plant food with soils oO 

a of similar texture in other parts of the state and country. The 7 

—_ average total content of nitrogen in the surface eight inches is S 

- .12% and in the second eight inches of the subsoil .055%. The a 

total phosphorus of both the soil and subsoil averages .045% . 

| : _which is equal to .1% of P.O,. The total content of calcium is 

_ 60%, of magnesium .52% and of calcium and magnesium car- 

| bonate .087%. | : tay. 

The content of nitrogen and consequently of organic matter — 

is only moderate and all plans to increase the fertility should - ‘ 

. include methods for adding organic matter and nitrogen. Ina : 

, general system of farming and especially in livestock raising . 

: | this can be accomplished through putting greater emphasis on | - 

| . the growing of legumes which through feeding will return ni- | 

trogen to the soil in manure. In some cases the plowing under = 

of clover or other legumes directly as green manure would be | . 

| -. desirable when it is important to increase the organic matter . 

quickly, since by this method all the organic matter of the crop . 

grown is added at once to the soil while only a portion of the or- — 

| ganic matter of the crop is returned in manure resulting from an 

| the feeding of such crops. It is also very important that the 

- manure be protected from loss as much as possible. Only in 

7 cases of intensive growing of special crops should nitrogen be _ 

, purchased in commercial form. | 

| While the total content of phosphorus compares favorably . 

with that of other soil of similar texture, the available phosphate __ _ 

is in general too low to permit maximum yields of crops of which | 

the rainfall and climatic conditions are capable. On many fields OO 

- the growing of wheat and other grains which was extensively 

| practiced for a period of about thirty years following the first - 
= agricultural development of the region reduced the amount of : 

: phosphorus and especially that in available form to a serious ex- an 

oe tent. Studies made by C. W. Stoddart and the writer during | 7 

1905 and 1906 indicated that on a great many fields in this sec- : 

tion, approximately one-third of the total content of phosphorus : 

originally present in the virgin soil had been removed by this -
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: practice. The general use of some form of phosphate fertilizer 

tO supplementing manure is one of the things which will do most - 

a to increase the fertility of this soil. This element is being con- 

- stantly removed in dairy products and the bones of animals sold | 

oO and it must be replaced if the fertility is to be maintained or in- | 
- creased. On the average stock farm the use of 200 pounds of 

16% acid phosphate, or its equivalent, every third year will just | 
- about make good the loss through products sold from the farm. | 
= The use of phosphate fertilizer will be found to greatly improve . 

: the growth of clover and other legumes and also to increase the 

yields of small grains and corn and to hasten the maturity of , 

yO the latter. The advantage of the use of phosphate fertilizer on | 

a pasture is mentioned on page 68. | | oo 

While the total content -of calcium or lime in these soils is | 
_ fairly good, it is almost entirely in the form of silicate. Prac- 

tically all the lime carbonate has been gradually leached out of 

-.. . the soil in the process of soil formation so that while this region oe 

- is generally underlaid by limestone rocks or lime carbonate, | 

Oo there is little in this form which is very much more available 

. than the silicate form left in the surface soil. . While most 

crops, and especially the cereals, are able to get a considerable 7 

_ amount of lime from the silicate form it is not sufficiently avail- 

- able to meet the demands of large yields and especially is this 
— true of clover, alfalfa and other legumes which require very : 

eo large amounts of this element. | | | 
a _ There is an abundant source of lime carbonate in the rocks of | 
: this region, however, and the expense of grinding and application 

- ~ to the land is not great and a large part of the labor involved | 
ee can be done by the farmer himself. The use of two or three tons | 

- of ground limestone per acre on land being seeded to alfalfa is 
| one of the most important means of increasing the fertility of 

mo the soil of this region and its use on the main fields of the farm 
—_ _ which are in a rotation of corn, grain and clover will be found 

ce to materially increase the yields of these crops. This applica- 

= tion of lime should be made for each reseeding of alfalfa and is 
= -best made when the ground is being fitted for corn the year pre- 
a ceeding that in which the alfalfa will be sown. On the other | 

a fields of the farm in the three year rotation above mentioned the 

a application of two tons of ground limestone per acre once in six 

eo or nine years will be sufficient to maintain a good supply of this 

. element in available form. , | 
The total content of potash in the Knox silt loam is relatively ,
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large as it is in most soils of this texture. The chemical analysis - 

shows the average amount of K,O in both soil and subsoil to be oe 

| 1.8%. This means that an acre to the depth of eight inches has - 

| approximately 36,000 pounds of this substance. Since but 50 - 

to 75 pounds are needed annually for average staple crops there. ' 

would be an abundant supply of potash for a long period of years . 

- if it were all available. Experience has shown, however, that - 

: while there is a sufficiently large part of it available each year oo 

to supply a good growth of many crops there is occasionally an | 

: insufficient amount to supply the needs of heavy crops, especially | 

of those which take relatively large amounts of this substance. , 

Manure, carefully managed, especially to prevent the loss of . 

the liquid portion and to prevent leaching, contains large amounts - 

: of this substance and its use in reasonable quantities will meet | 

| the demands of most crops for this element. Moreover, the de- 

. composition of organic matter has the effect of making the inert ~ 

potash of the soil become soluble and available so that a farm 

practice which will maintain a good supply of active organic. | 

matter in the soil of this region will undoubtedly have the re- 

sult of securing sufficient potash for most crops. It is only in 

' the case of certain crops such as sugar beets, tobacco, and al- | 

falfa, when grown without much manure, that further supplies : 

of available potash should be added in the form of commercial 

fertilizers. 

' While the yields of all staple crops in this section now com- 

pare favorably with those in the best sections of the remainder 

of the state, they will undoubtedly be increased one-fourth or 

| more by the use of the methods above outlined and the improve- - 

- ment of pastures discussed on page —; together with this, im- 

provement in yields of cultivated land will greatly increase the 

total yields and profits of the farm. | | 

| The Knox silt loam in common with other types of silt loam 

| texture is especially adapted to grass and hay, or pasture, to | 

small grains and to clover and alfalfa. It also produces good 

' yields of corn when the fertility is maintained at a high stage. . 

Among the special crops peas is the one best adapted to soils of | 

| this texture though good yields of sugar beets may also be se- 

cured. It is less well suited to the growing of the commercial 

crop potatoes or to crops which require a more mellow or | 

warmer soil. The crops to which it is best adapted, therefore, 

are those which are naturally involved in any livestock system of 

| , farming to which the region as a whole is so well adapted. .
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a | Baxter Silt Loam. In parts of this region, notably in south- | 
eet ern Juneau, Richland, Vernon, and Monroe counties, the soil 
wo derived by weathering from the underlying limestone is some- | 

_ what heavier than the Knox silt loam. It varies from a heavy | | 
ol silt loam to a clay loam in texture and the subsoil has a dark red 
fee color formed by the oxidation of iron which it contains. This 
‘s a soil has been mapped as the Baxter silt loam. In general, it con- 
an tains a larger amount of chert and other stony material than ae 
an | does the Knox, and it shows practically no modification by loes- 
ee sial material mentioned in the description of the Knox silt loam. 
me Owing to its somewhat heavier texture, the under drainage of | 
me this soil on level or gently sloping areas is not so good as that of 
Pe the Knox silt loam. The timber growth and its general agricul- 
an tural use and value are essentially the same as that of the Knox | “gilt loam. 7 | : | 
= Marshall Silt Loam. Several areas of dark prairie soils are | 
se found on the more level ridges in this section of the state, not- 
i ably on Military Ridge in Iowa county, in Grant county, and on 
<_ the broad undulating ridge of southern Monroe and Vernon | 
a | counties. The organic matter of these dark prairie soils was | 
=. formed through the slow decomposition of the fine felt-like root — 
gal systems of the original grasses of these prairie areas. The 
Pe, earthy matter of the surface soil is of a silt loam texture, the 
ate. same as that of the Knox silt loam. The loessial phase, how- 

ae ever, is more fully developed in these prairie areas than in the 
a _ steeply sloping areas of the Knox silt loam from which ap- 
me parently the loess has been more largely removed by. erosion. 
7 ne _ Indeed, the subsoil from one ‘to two, or even three, feet in depth 
ce underlying the surface soil of the Marshall silt loam is quite - 

ae generally more or less loessial. | 
a Dodgeville Silt Loam. In eastern Iowa, western Dane, and in 
oo western Green counties, occur areas of prairie soils which were | 
2 : originally prairies similar to those of the Marshall silt loam above 
oe described. They have, however, a somewhat lower content of 
eo organic matter, and they do not have the loessial subsoil. In 
oe other words, they have a more distinctly residual subsoil de- . 
sor rived from limestone. These areas are mapped as Dodgeville 
se silt loam. | _ : 
coe Fertility of Prairie Soils. The Marshall and Dodgeville silt 
Sh loams constitute the chief types of what were originally prairies 
mas ' in this. section of the state. These soils are similar in chemical 
be composition to the Knox silt loam as given on page 57. They
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Plate VIIL Typical view of rolling country in southwestern Wisconsin showing deep valleys, the lower and steeper slopes of 
which are wooded, and rolling upland between.
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have, however, more organic matter giving them a darker color 

and a larger total amount of nitrogen. The average content of a 

nitrogen in the surface eight inches of the Marshall silt loam is __ ae 

| 0.27% and in the second eight inches .1%. There is also a © oo 

‘ somewhat larger total amount of phosphorus in these soils; that Og 

: in the surface eight inches of Marshall silt loam being .072% and a 

| in the subsoil .056%. Their total content of calcium is approxi- | 

mately the same as that in the Knox silt loam. - 

While these soils had a considerably higher degree of fertility. 

than the lighter colored Knox soils for a number of years after . 

being first broken, due to their larger amount of organic matter 

and ready availability of nitrogen and phosphorus, it must be 

. remembered that the 75 years of cultivation to which these soils | 

. have now been subjected has removed a large portion of the | 

. . readily available nitrogen and phosphorus. Studies made by the 

writer on these soils twenty years ago indicated that land which 

had then been cropped forty to fifty years without the return of 

| | much plant food in manure had lost approximately one-third of 

their total original content of nitrogen and phosphorus. While 

these soils still retain more organic matter than the Knox soils 

| and are darker in color, it is now becoming evident that the ni- 

trogen and phosphorus removed in crops must be replaced or 

even increased if the fertility is to be maintained or improved. | 

The larger content of organic matter gives these soils a larger 

| water holding capacity and this justifies the use of methods of 

| increasing the fertility to a high state such as those discussed 

| , with reference to the Knox silt loam. | 

| . The condition with reference to lime in the prairie soils is es- 

| sentially the same as that in soils originally wooded, and the use 

| of lime as discussed with reference to the Knox silt loam on | 

page 58 is very important. 

| These dark prairie soils are in general adapted to the same 

group of crops which do well on the Knox silt loam but the ex- 

istence of larger amounts of organic matter which increases the 

water holding capacity, improves tilth and attracts a larger 

=: amount of the sun’s heat, makes them somewhat better adapted 

to corn and other rank growing crops than are the soils of lighter 

| color. Since a large portion of the land on the farms located 

| on prairie soils is tillable, it is practical to grow such cash crops | 

oe as peas, sweet corn and sugar beets which are adapted to this 

| soil, whenever there is profit in so doing. :
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a Vernon County Tobacco Area. A considerable portion of the 
- tobacco grown in Vernon and adjoining counties is grown on the 
- | dark prairie soils, chiefly of Marshall series. It has been the 

practice on many farms in this region for a considerable number 
oo of years to grow a few acres of tobacco on farms, the balance of 

- which is devoted to general farming including dairying and other — 
a livestock raising. On account of the high degree of fertility 
> necessary to secure large yields of tobacco a considerable portion 
: _ of the manure of the farm has been used on the tobacco fields. 
= Moreover, it is customary to keep the same field in tobacco a 

number of years at a time, although there is a tendency more 
a recently to change about with other crops somewhat. | | 
a | This practice of using a good deal of the manure from the | 

farm on a small area has, in many cases, had the effect of per- | 
mitting the balance of the farm to run down more or less in fer- 
tility. This is sometimes quite serious in its results. It is es- 

. pecially likely to exhaust the available phosphorus of the soil 
| which is rather low at best. In some instances the yields of | 
- corn, grain, and clover on such fields have been reduced to less 
- than one-half what would be considered good yields. Field trials | 
~ made by the writer a number of years ago in this section show 
: that the yields of corn, oats, and clover on such fields could be a 
_ increased from 30% to 50% by an application of 300 pounds of 
. acid phosphate. There are two methods which may be used to 
oo _ overcome this difficulty. One is to alternate the tobacco crop | 

with one of clover or some other legume, the entire growth for 
| the season of which is plowed under, thereby increasing the ni- 
, trogen of the soil and making the potash and phosphoric acid 

which it has absorbed from the soil available to the succeeding 
| tobacco crop. When this is done, some phosphate at least should 

be used for the clover and also for the tobacco following. The 
| other method is to use commercial fertilizer for the tobacco in 
/ part or entirely so that the manure of the farm may be used on 
7 the other fields needing it. oO 
a | Valley Soils. The broad valleys of the Wisconsin, Chippewa, | 
- and Black Rivers, extending across this region from the central 
: . portion of the state which was covered by glacial ice, have ter- 

races formed by sand and other material carried by the water 
: resulting from the melting of the glacial ice. These terrace 
- areas are for the most part of sandy texture and have been | 

mapped as Plainfield sand. For more complete discussion of the 
a Plainfield sand and fine sand, see pages 106 and 112.
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Fig. 9—Detailed soil map, on the scale of three-fourths inch to the mile, 
of an area in the vicinity of Blue Mounds.
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: The valleys of streams arising within the driftless area itself | 
ns have bottom soils which are commonly made up of material 
; | washed from higher surrounding land. These soils have a loam | 
oo or silt loam texture. The valleys vary in width from that of a 
- | few rods along smaller streams to sixty or more rods in width 
a on larger streams. | 7 

| The dark colored more level land of the broader terraces along | 
7 the lower stretches of the larger streams has been mapped as 

| _ Wabash silt loam. This is usually subject to overflow at times of | 
- high water. These terraces are characterized by a high degree , 
— of fertility, making them excellent agricultural land when capa- 
Do ble of good drainage. The light colored soils of upper terraces 
BO are mapped as Lintonia silt loam or loam. 
- Rough Stony Land. The bluff land, which is incapable of til- 
: lage either because of steepness or because the rock actually out- 

_ crops, has been mapped as rough stony land. These bluffs oc- 
: cur very generally in this region as narrow bands separating the | 
. valley proper from the more level upland but in some portions — | 

. ~ they form the tops of the ridges. The amount and distribution 
a of this type are shown on the map and its utilization has been | 
: discussed in previous pages. | 
- | As an illustration of the relation of the various soil types 

ee above described to each other a detailed map of the soils of a 
- township in the vicinity of Blue Mounds is shown in figure 9. 

7 | It will be seen that most farms in an area of this character in- 
. clude two or more types of soil, or at least they include a consid- - 
a | erable variation in topography. | | , 

_ TOPOGRAPHY . 

a The topography of the driftless area of southwestern and | 
| western Wisconsin is rolling or rough. In some sections it can 

an be described as consisting of rolling upland with deep valleys; 

| while in other sections such as western Jackson and much of : 

Trempealeau counties, it can be described as made up of wide . 

| valleys with gradually increasing slopes up to steep but com- 

— paratively narrow ridges. | | : 
- The influence of this topography on the agriculture is very 

oe important. In the first place, it affects the amount or percent- 

, age of the land which is available for tillage. It also influences 

the arrangement of the farm and the outlines of the fields. Its - 

| effect on erosion is of course very important. And it has a con-
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_ trolling influence on the location of both wagon roads and rail- os 

- roads, therefore affecting all phases of transportation. - - 

| With reference to its effect on agriculture, the land may be. 

| - subdivided into four classes as given on page 3. a 

| In the classification of soils as outlined in chapter III, some © 

a types, on account of their mode of origin, are essentially all level | 

or have very gentle: undulations. This includes such alluvial Oo 

, series as Plainfield, Waukesha, Wabash, and Genesee. Other 

series and types such as the Knox, Marshall, Boone, etc., not be- | 

ing of alluvial origin, vary from gently undulating to very rough | 

in topography, and are therefore subdivided into phases or 

| | classes as above mentioned. 
The controlling importance of topography on the agriculture 

of the driftless or southwestern part of the state is such that it a 

must be considered at some length. In this section topography 

not only determines the kind of crops to which it is best adapted, 

but it even determines the line or system of farming best _ | 

- adapted to these conditions. When.all the land of a farm is cap- : 

able of ready tillage, the farmer is at liberty to raise such crops - 

as he desires; he may, if he wishes, largely engage in the grow- 

| ing of crops to be marketed directly. When, however, any con- 

siderable portion of the farm is so rough or steep that it is use- 

ful only as pasturage, he must use it for that purpose, if for any. 

In that case, he is obliged to use all or a portion of the remaining 

tillable land for the growing of crops to be used as winter feed. 

. for the stock maintained in pasture during the summer. It is 

| true that more feed can be produced in tilled crops per acre than - 

can be secured in pasturage. But since a portion (usually ap- 

proximating one-fourth of the land being tilled) is used for the 

growing of feed for work horses, the result is that, when the un- 

tilled land approximates one-half of the total, essentially all the | 

tillable land must be used for producing feed. | 

As an illustration of the way land of these different classes is 

: distributed among the farms of a given region, an area in the 

| -unglaciated section of southwestern Wisconsin is shown on the 

| accompanying map, figure 10. This area covers nine square 

miles and includes forty-five farms, having an average of 120 

acres. These farms have been classified into four groups desig- 

nated as W, X, Y, and Z, respectively. The farms designated as 

W have three-quarters or more of their area in land of (a) and | 

- (b) topography. Those in group X have between one-half and 

three-quarters of their area in these two classes. Those in | 

5



66 THE SOILS OF WISCONSIN 

TOPOGRAPHY OF FARMS IN 

SOUTHWESTERN WISCONSIN 

> = 
RS KL. = H | | Ke AW Fed VN tn Ae ||P Yi WY 

GV, NBS SK La eS 
Lai, ol bags 
Ot LIC ff 4A NN. SOOT SS ; Mea ie are SW) ARS SK RO 

Ss Pe os OO ORES fe ee ee RVR NOT ORE SY VKKES ¥ RAGA per mee 1d le DOR AS We Fs 
ett , 
RYAS+7 Pr | - bat P 32 

CL AVA | Fi Lp - eee ees | Paley 
Fae 7 GS PNA ANSS We SS TAB . 

Up NEO BSN 7 NOSED = fi LYE BL BI Get B MSV WA § a EA NES ee AU 
4 Rie — SPS —_ “Sy ICY, Tag ji 
ARE LS Aa aa Dt pe SIL OS GPE AES AIRS. CYT WEEE OS RAY, KEG AR! 

TE ASN LE PES S25 
{ L | A Level 

——— B= Moderate slope 

Y 
KL. C~ Steep slope 

NY 
WG D- Very steep slope 

Fig. 10.—Map, on the scale of three-fourths inch to the mile, of an area in 
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also showing the boundaries of the 45 farms in this area.
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: group Y have between one-third and one-half, while those in 

group Z have one-third or Iess of their acreage in these classes yo 
a of topography. Classified in this way, it was found that there — 

| are 10 W farms, 10 X farms, 10 Y farms, and 15 Z farms. | | ne 
We can assume that it requires one-half the acreage of a farm 

a entirely devoted to stock raising to produce the winter feed nec- a 

essary for stock which can be pastured on the other half, in ad- | 

dition to that needed for the work horses producing these crops. 

- It would then appear that on 20 of these 45 farms, there is a 
| somewhat greater acreage of good tillable land than is necessary 

to produce the winter feed for stock pastured on the remainder. 7 

: A portion of it therefore may, if conditions favor it, be used for | | 

the production of cash crops, and on 10 out of the 20 farms, one- Oo 

fourth or more of the acreage could be so used. : | 

| On 10 other farms, namely those in group Y, the tillable land, 

if intensively cultivated, will nearly or quite produce the winter : 

, _ feed for stock which may be pastured on the remainder. Thus, es- 

sentially all of the farm in these cases can be efficiently utilized _ 

for stock raising. On the remaining 15 farms of group Z the 

amount of tillable land is so small that it is not capable of pro- 

ducing winter feed for sufficient stock to utilize efficiently as | 
pasture all the untillable land. There is, therefore, an excess of | | 

rough land which might be used for forestry purposes of some 

kind, if this can be efficiently so used. | So 

On these 45 farms, 64.7 per cent or nearly two-thirds of the | 

. tillable land having (a) and (b) topography is included in 10 

| farms. This is a condition fairly representative of southwest-_ 

ern Wisconsin in the unglaciated region. This section of the 

| state includes about 8,000 square miles. Using the above de- | 
scribed area of nine square miles as a basis, this section would 

include approximately 40,000 farms of an average of 120 acres 

each. Of. these 40,000, 8,890 farms would be similar to those in 

group W above, farms on which cash crops might be grown on | 

| a more or less important acreage. A similar number could pro- : 

| duce a small acreage of cash crops, while the same number of ad- 
ditional farms should be entirely devoted to stock. In addition : 

| to this 18,330 farms similar to those of group Z would include 

more rough land than could be profitably used as pasture, and . | 
this should presumably be devoted to forestry purposes. 

- In this section of the state, the most common type of upland : 

—— soil is the Knox silt loam, part of which is gently to moderately 

rolling, while part is steep. With this is a considerable amount
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— of rough and stony land forming bluffs where rock outcrops or | 
ae where blocks of stone, falling down from the higher hillsides, : 
ee make. tillage inpracticable. In Iowa county, approximately — oe 
i 127,000 acres are included in the steep phase and the rough and - 
fe stony land, while the undulating and rolling area amounts to 
a 177,000 acres. In La Crosse county, the steep Knox and rough 
S = and stony land amounts to 101,000 acres, while the area of lesser a 

| slopes covers something over 66,000 acres. In western Jackson | 

ee ~ county, the areas are 89,800 and 74,000 acres, respectively. | 

a In the driftless area as a whole, one-half or more of the acre- oe 
eo age of probably three-fourths of the farms is too steep for satis- | 
ce factory tillage. On the other hand, the soils and climate are 
a . very favorable to pasturage. The soil, being a silt or clay loam, 7: 

Be has an excellent water holding capacity and is adapted to the fine oO 

oo root system of the grasses. On portions of it, the lime has been | " 

_— reduced by leaching; nevertheless, abundant supplies exist in the | 

ce underlying rocks which can be crushed and applied to the sur- 
os face soil readily replacing that element. Moderate applications oo 

fo of phosphate are all that is needed in addition to make the soil : — 
Re productive for legumes, for they can secure their nitrogen by : . 

mo fixation. The use of white and sweet clover will to a consider- 

Bes able extent supply the nitrogen, although in cases where these | 

Seo cannot be grown, the use of a light application of manure or even | | 

an of a nitrogen fertilizer may be desirable. | 

ol On many of the better pastures in this region, from one to 

oe two acres will supply feed for an average cow during a five or . 

= six month period; while in many sections of the grazing districts is 

a of the great plains, from eight to twelve acres are used. It is * 

7 quite possible, therefore, to assign a value of $50 to $75 an acre © 

2 even to the steep lands of this region in comparison with land 

oo in the west having a value of but $6 to $10 per acre. | 

ae The pasture season in this region is about six months in 

ae length, but it is usually necessary to supplement the pasture a 

so part of the time. It is probably nearly right to figure pastur- 

wee age as equal to five months feed, leaving seven months to be pro- 

Be vided from the cultivated lands. The feed for a good dairy cow | 

en - for these seven months at present farm prices is worth about $50 ; 

Bo or $55. Thus it would be possible to assign a value of $35 to the | = 

& product of the one or one and one-half acres of pasture which 

Me will provide equivalent food for five months. : | 

co The cost of the pasture feed is only for interest, taxes, and _ 

a fencing, or, at average values, $10 for five months or $2 per a
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a month, while the cost of feed during the winter is $7 or $8. The - 
| pasture is therefore by all means the most profitable land used _ — 

for producing dairy feed, and the same is undoubtedly true in oe 

the case of beef cattle, and sheep. ce. 
| : Roughness of topography is, therefore, not a serious draw- | - 

oe back. When it will support good pasture, rough land should not : 

a be rated far below more level land in value, so long as it does not | 

— constitute a larger portion of the farm than can well be used for | | a 
pasture. a 

a The land having gentle slopes or that which is nearly level 

- - could be used for the growing of crops to be marketed directly. | 

This relation to the steeper pasture land, however, means that a 

| a larger gross return from the farm as a whole can usually be 

| secured by following some line of stock raising in which the — 

| tillable land is used for the growing of winter feed. The soils © 

| of the valleys and lower slopes of this region are for the most . 

part well adapted to corn, alfalfa, and small grains which con- 

- stitute the greater portion of the feed needed. | 
While the majority of farms in this region as at present laid 

| out, include a fair amount of tillable land associated with the 

a rougher pasture land, there are some sections in which the farms . 

- consist very largely of rough land not suited to tillage. Under 

| these conditions, it would be better if a farm unit could be made : 
an large enough and so arranged as to include at least a third of 

| tillable land for the growing of winter feed. This increase in | | 

| the size of farms, when devoted to the raising of live stock such : 

| assbeef cattle, or sheep would undoubtedly be more economical 

| than smaller farms. : | . 
Wood Land. Much of the rough stony land and part of the 

| steeper phase of the Knox silt loam in this region is still in tim- 

: ber, chiefly hard woods such as oak, basswood, elm, and maple. 

| While this timber is even now of great value as fire wood, for 7 

- posts, and even to a limited extent as saw-logs, there is undoubt- 

edly a considerable opportunity to increase its value with proper - 

| care. | 

| : It is impracticable in this report to go into details in the dis- . . 

| cussion of the management of wood land. However, it may be - | 

| pointed out that one of the most important things contributing — 

| to the improvement of young trees is the exclusion of livestock. . 

: They, by browsing and tramping, kill off the seedlings and small oo 

trees. Likewise, by tramping on the surface soil, they cause it | : 

to lose the porous and loose condition of the natural wood mulch
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which is so desirable for the growth of trees. With a little at- 
tention to this matter, natural reproduction will often fill out 

| gaps in an otherwise fair stand, although in some cases trans- 
planting may be essential to the best results. | | 

Proper care in the cutting of timber, limiting it to such thin- - 
ning as will be beneficial, and the burning and trimming of the 

oe branches at the proper time are other important matters. 
— The great increase in cost of timber at present makes the con- | 

| | servation and the possibilities of woodland in this region more 

_ and more important. The single item of firewood probably 

| means an average of $75 to $100 annually to each farmer, and 
| the saving by the growing of posts may be another important | 

item. Much of this section is exceptionally well adapted to the | 

growing of yellow locust, a tree which produces most durable 

posts at a very rapid rate. Even a few good saw-logs of white 

: oak have a high value on the farm for such special uses as whip- 

| pletrees, tongues, stoneboats, etc., and command a high price 

when sold for such purposes. It is very probable, also, that pine 

. can be grown successfully in this section of the state. But the | 

| very scattered distribution of it on the rough land would make ssw 
| | fire protection and the cutting of the timber expensive matters. _ 

| | Soil Erosion. One of the great difficulties resulting from the | 
| rough topography in this region is that of erosion. Erosion is 

- _ detrimental in several ways. It- frequently causes the forma- 

tion of gullies and ravines which break up fields and make their a 
. tillage impracticable. Even when it does not do harm to this ex- 

— tent, erosion on the surface removes the more fertile part of the 7 

soil, especially the organic matter, thus causing serious loss in 

fertility. It is therefore of the greatest importance that farm- 

ers in this region do everything possible to reduce and control 

| erosion. - | | 

This control includes the prevention of the development of | 

gullies and ravines, or it implies using some means to fill them. 

Keeping the ravines or draws in grass is the most generally used 

| method, and when carefully managed it is ordinarily successful. 

| In many cases, the farmer reduces the width of these grass strips _ 

to a point where erosion or gullying begins at their side, thus - 

: - - eausing two new gullies in place of the original one. The grass 

a strip must be sufficiently wide to include on each side toward the 

SO center a slope sufficient to carry the water from every rain. In 

some cases where the use of such grass protection is insufficient, 

more expensive methods, including sluice-ways of wood or con- |
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- crete, are necessary to carry the water down to a lower level 
os without permitting it to cause erosion. | a - 

Q In many cases, gullies which have already been formed can | 

be stopped from further development, or even largely filled, 

| through the construction of dams which will cause the accumu- Oo 
_ lation of silt and soil above them, while permitting the water it- 

oo self to continue on down the slope. Different forms of dams : 

- . have been used for this purpose. In some cases a solid concrete 

oe or masonry dam is built, provided with a tile flue, so arranged 

as to draw off the water above the dam before it reaches the | 
| | crest and carry it down without permitting it to cause erosion. : . 

= A so-called porous dam has been devised for this purpose by. | 

a - Mr. Muhleisen, a farmer in Buffalo county. As originally used, 

this consisted of a line of closely woven wire fences, attached to 

- posts driven in a line across the channel of the ravine and ‘se- 

/ cured by suitable wing braces at the sides. Such a dam has the 

Oo effect of accumulating brush, rubbish, and gravel brought down 

| the ravine while allowing the water itself to pass on. This rub- | 

| : bish gradually lessens the flow of water in the lower part so that 

- the earthy matter collects, building up a soil. Thus when prop- 

oe . erly managed and protected by seeding of grass, such filled gul- | 

lies can be turned into pasture land. A succession of such dams . | 

. | is of course necessary in a long or steep channel or gully. | | 

| The erosion of the surface soil on tilled land can be lessened 

a by keeping the land as much as possible in grass, for hay, or pas- 

, . ~ ture, and having tilled crops on the ground as little as possible. 

: Sometimes, tilled land, having enough slopes to cause consider- 

| | able erosion, can be laid out in comparatively long and narrow | 

fields with the narrow dimension up and down the slope. When 

- these fields are used ultimately for clover and grass crops, the | 

: ~ length of slope exposed to erosion can be reduced, and the ten- 

os dency toward the accumulation of little rivulets on the tilled 

. ground can be greatly lessened. This accumulation of little 

: '  gtreams which develops in tilled land leads to the development 

a, of gullies. Therefore, the shorter the distance down the slope ~ 

exposed to this action, the smaller are the rivulets produced, and 

. the less the damage. It is for that reason, as well as others, that — 

| the growth of alfalfa on these hillsides is so important. It not 

oo only produces the best forage, but, since it can be maintained on 

the ground several years, it greatly lessens erosion and can be 

| grown on quite steep land without danger when carefully man- 

oe aged. | | | .
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_ CLIMATE | | oe 

| ) The climate of western Wisconsin does not vary greatly from oe 
- that of the state as a whole which has been described on page 17. | 
a Nevertheless, the topography does produce some important modi- oo 

- fications. The range in altitude between the highlands of this 7 
. portion of the state and the lowlands along the Wisconsin and 7 

| Mississippi Rivers is over 500 feet and this is sufficient to have _ 
- Some influence on temperature and rainfall. The higher areas | 
oe have an average temperature of about three degrees less than — : | 

. that in the lowlands and an average length of growing season of | 
- from 10 to 20 days less. On the other hand, the slopes of this | 

rolling country give excellent air drainage so that there is less - 
7 _ danger of light frosts in spring and fall than there is in hollows | 
ce of the eastern and more level portion of the state. The result of 
: this is that corn and other tender crops are quite as safe though a 

oe earlier varieties should be grown,.as a rule, than are necessary Oo 
| on the level areas of lower elevation. This is especially true | a 
a with reference to the higher parts of the northern portion of | 

. this area. . 

| The good air drainage and somewhat cooler temperature are | 
. suited to such fruits as apples and cherries which do well on the | - 

hill-slopes of this region. The climatic conditions of this sec- 

: - tion also appear to have a good effect on dairy products, espe- 

- cially cheese. | 
The rainfall of this region is not noticeably different than that 

. of the other parts of the state though it is somewhat higher on — | 

the uplands than on the lowlands due to to the effect of the cooler : 

= temperature in causing greater condensation from the moisture OO 

bearing winds. The average rainfall of this section by months | 

oO is as follows: Jan. 1.4 inches, Feb. 1.3 inches, Mar. 2.1 inches, 
: Apr. 2.9 inches, May 4. inches, June 4.2 inches, July 3.8 inches, 

Aug. 3.3 inches, Sépt. 3.38 inches, Oct. 2.4 inches, Nov. 1.8 inches oe 

pO and Dec. 1.4 inches. This distribution of moisture is very fa-  - | 

| - vorable to the growth of the crops to which the soil and agricul- Oo 

: tural requirements are best adapted. The amount received in 

. the earlier months is normally sufficient for the best growth of — 
oe cereals as well as grasses while the higher rainfalls of June and ~ | 

. - July are particularly favorable to corn. It is true that the rain- Oo 

: falls of the fall months are not infrequently insufficient for the oO 

best growth of pasture grasses and supplementary feeds are fre- 

: quently needed during that period. For more information with | - 

reference to the climate the reader is referred to page 17. | es
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ee | CHAPTER V 

SOUTHEASTERN GLACIATED LIMESTONE AREA oo 

| | MIAMI SILT LOAM AREA | - 

| | As will be seen from the geological map on page 36, the - 

. southeastern portion of the state is underlain chiefly by lime- 

stone rocks and was covered by the last glacial ice sheet. This oe 

applies also to a smaller area in St. Croix and Polk counties. | 

7 The soils of these regions consist largely of silt loam, though - 

| there is also some fine sandy loam and even a small amount of © - 

| sandy soils and considerable marsh land. | oe 

| - Preceding glaciation this part of the country was doubtless - 

more or less similar to that of the southwestern unglaciated a 

: portion and probably had a rough topography with fully de- oe 

| veloped drainage. The effect of glaciation has been to grind off oo 

| the hill tops, and to fill up the valleys quite largely, thus produc- | a 

| ing an undulating or gently rolling topography. The well es- - | 

| tablished drainage lines or valleys originally existing were 

| largely filled and lakes and marshes were left scattered over it. 

| Moreover, the streams issuing from the ice as it receded toward : 

the close of the glacial period carried large amounts of sand and | 

gravel with which the valleys were filled, leaving broad flood 

plains with finer soils overlying these sand and gravel beds. 

a Since the glacial period the streams have cut shallow channels 

— into these beds, leaving them now as terraces varying from 10 

: to 50 feet above the present level of the streams. 

The glacial ice sheet also left many ridges or moraines which 

| have been formed at the edge of the ice, marking lines at which - 

- it stood for some time. These ridges or moraines consist in a 

| part of material pushed forward by the ice and in part of sand : 

ae and gravel deposited by streams which flowed either on the sur- 

oo face of the ice or underneath it and dropped a part of their load 

| at the margin where their velocity was checked. Oo | 
In addition to these moraines, there are numerous oval shaped 

hills having their longer diameter in the direction of the move- : 

ment of the ice and varying from one-quarter of a mile to two or ——



- 74 THE SOILS OF WISCONSIN — 7 | a 

: three miles in length and from twenty or thirty feet to one-hun- oo 
, dred feet in height, which were formed by the accumulation of 

= clay and stone underneath the solid ice itself, the ice flowing 
over and around these patches gradually adding to the mass and 
building it up into its present form. Such hills are called drum- | 

— lins. a | 
The whole region therefore, is one of very considerable varia- | 

tion in soil character, including a wide range of texture from | 

clay or clay loam to sandy loam, though the silt loams greatly 

predominate. There are also a very large number of marshes | | | 
| scattered over this region and along the streams broad terraces, : 
- the surface soil of which is usually ‘silt loam or loam in texture, | 

though some are of fine sandy loam or sandy loam. The ma- 

7 jority of these terraces are underlaid at comparatively shallow — 

depth by stratified sand and gravel. _ | | | 
- | Practically all of this region previous to settlement was more © | 
co or less heavily wooded, chiefly by hard woods. The surface soils 

a therefore contain only a moderate amount of organic matter, 

7 since the leaves and vegetable matter falling to the ground in | 

a forest quickly decay and do not become incorporated with the Oo 

soil itself. There are, however, some areas of dark prairie soils | 

scattered over this region. These areas mark the sections oc- : 
cupied by grass prairies previous to settlement and the larger 

amount of organic matter contained in the surface soil is due | 

to the slow decomposition of the fine roots of these grasses. 
7 The most important series of soils occurring in this region is 

, the Miami, which includes those formed from limestone material : 

. by ice action and were. wooded, so that they are relatively low 

- in organic matter. This: series includes the Miami clay loam, . 

= Miami silt loam, Miami loam, and Miami fine sandy loam. Soils a, 

| | formed on the terraces above mentioned are, in the case of those oe 
| which were wooded and for that reason low in organic matter, : 

/ placed in the Fox series when of a silt loam or fine sandy loam 

— texture, and in the Plainfield series when of sandy loam or sand | 

~ texture, while those which were of prairie character, and so de- 

: veloped larger amounts of organic matter giving them a darker 
- color, have been classified in the Waukesha series. The dark | 

| soils formed on uplands in prairie areas are classified as Carring- 

- ton series, which includes the Carrington silt loam, Carrington | 

= loam, and Carrington fine sandy loams. The morainic ridges ) 
a of glacial material are grouped in the Rodman series. The : 

marsh areas are usually of peat, while their borders, consisting -
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a of dark earthy soils high in organic matter and black in color, 

aa are placed in the Clyde series and include the Clyde clay loam, — 
no silt loam, fine sandy loam, and loam. : | 
a As an illustration of the detailed mapping of the soils in the 
= southeastern part of the state, the township of Delavan in Wal- 
. worth county is shown in figure 11. - This map is on the scale’ | 

ae of an inch to the mile and it can readily be seen that most farms 

ce of a quarter section or more in size must contain two or more : 

bey different types or phases of soils. It especially shows the ir- 

Sm regular distribution of the marshland. There are comparatively Oo 
me few entire sections of land in this part of the state having but 

ao a single type of soil, and the interrelation of soil types on a 

- farm unit is a matter of great importance. 

i _ Miami Soils. The Miami soils include the clay loam, silt loam, 
a normal and deep phase, loam and fine sandy loam covering the 

ee larger portion of the region of southeastern Wisconsin which is 

_ overlaid with limestone rocks and was covered by the ice of the 
a last glacial period. These soils were formed by the mixing of 
oe the surface soil previously there with ground limestone formed 

vo from the action of the ice on the overlying rocks. | 

- _ Stoniness. While the bulk of the soil material of the Miami 
Es soil types is made up of residual soils originally existing on this 

a area, there was brought to it by the ice from the north a very 
a considerable quantity of stony material. These stones vary all 

Soe the way from gravel, through cobbles, to bowlders of large size. 
a They include granites, gneiss, basalt and other kinds of rock | 

ne which occur in the northern part of the state and of Canada from 

Be which the ice came. The amount of this stony material varies : 
veo: greatly. In many fields on these types, comparatively few stones 

oe large enough to interfere with tillage are found, while on many | 

oe other fields they are quite abundant and not infrequently are 
a | they so numerous that they have not yet been removed and these 7 

oe tracts are used chiefly as pasture. While on the whole the 
oo amount of large stone is not as great as that on the Kennan loam 

ae and silt loam in the northern part of the state, it was neverthe- 

a less an important factor in the clearing and development of this 

oa region, and the fact that they have not materially retarded the | 
ae agricultural development of this section is an indication that 

a stoniness, in the northern part of the state, will not be found to 
a be a permanent difficulty in the agricultural use of most of the 
oe land, the soils of which are otherwise well adapted to farming.
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Plate X. View on Miami silt loam—deep phase—Fond du Lac County.
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| : The Miami Silt Loam. The Miami silt loam is subdivided into a 

- , the normal and deep phase. The normal phase of the Miami aa 

silt loam has an undulating to rolling topography with short oS 

hills, most of which have gentle to moderate slopes, but occa- 

| sionally slopes too steep for cultivation occur. _ | _ 
a The surface soil of this type to an average depth of from 10. Oo 

to 14 inches consists of a grayish to yellowish -brown silt loam. 

| This. is underlaid by a yellowish silty clay loam to a depth of oo 

| 18 to 20 inches where a reddish brown gritty clay loam is usually os 

| | encountered. At depths of from 2 to 4 feet there is usually 
/ more sandy and gravelly material, a large part of which is of : 

limestone. This gravelly material in the subsoil is usually suf- | - 

ficient to give the Miami silt loam good under-drainage and it Oo 

is only on more level areas and where the portion of clay in the 

| subsoil is unusually large that under-drainage is inadequate and — 

a this condition forms but a small fraction of the type. The | 
| amount of organic matter in the surface soil is only moderate 

- since all of this type was originally wooded chiefly with hard- 

wood timber which does not lead to the accumulation of much 

oe organic matter in the soil. | 

The deep phase of the Miami silt loam occurs in most of the 

counties of this part of the state but chiefly in Fond du Lac, , 

Dodge, Dane and Waukesha counties. The surface soil of this 

ae phase is somewhat deeper than that of the normal phase, but the 

| chief difference is that it is undulating or gently rolling with 

Oe longer slopes and less abrupt hills, and it also differs in the fact 

that stones and bowlders are less common on it than on the 

| normal phase. On many areas the surface soil to a depth of 2 

. or 3 feet is largely free from stone and is largely made up of 

silt resembling the loess soils of wind-blown origin which occur 

, in larger areas in the western portion of the state as described 

on pages 53 and 54. | | 

The Miami Clay Loam. The Miami clay loam occurs chiefly : 

in the eastern part of the state along the border between the red. 

clay area and the Miami area. The surface soil of the clay loam — 

oe is a brownish gray silt or silty clay loam to a depth of 8 to 10 | | 

a inches underlain by a brown clay loam which at about 2 feet 

grades into a stiff, tenacious chocolate clay loam or red clay. The | 

| depth of the surface soil is quite variable and erosion has re- 

moved much of it on the steeper slopes so that the surface soil of | 

: - such areas is frequently quite clayey. The topography of the 

Miami clay loam is similar to that of the silt loam, though on the :
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- whole there is less relief and the larger portion is more nearly | 
. level. On account of the heavy clayey character of the subsoil | 
7 as well as the more nearly level topography the under-drainage | 
a of this type is not so good as that of the silt loam and tiling is | 
oS necessary to give proper drainage on a considerable portion of 
- the type. The heavier character of the soil of this type gives | 
— it a somewhat less range of crop adaptation. It is especially 
- | adapted to the grasses for pasture or hay and to the small grains, 
. especially oats, wheat and barley, and its high lime content is | 
_ favorable to clover and alfalfa except on the more poorly drained _ oo 
- portions; corn also produces high yields on well managed fields. 
= Among the special crops peas and sugar beets are best adapted a 
— to this soil. It is too heavy for satisfactory market potato rais- = 
oe ing. | : | , 
a , Miami Loam and Fine Sandy Loam. Miami loam and fine 
— sandy loam occur in most of the counties of this portion of the - | 
oo state forming about 10% of the area in Fond du Lac county, 20% | 
i? in Jefferson county, 7% in Waukesha county, 22% in Columbia 
= county and 8% in Dane county. These soils usually occur as- 
_ . sociated with the morainic belts of rougher country and along 
- marsh borders. The surface soil of these types is a light brown 
Bo loam or fine sandy loam to an average depth of 10 inches and 
a contains only a moderate amount of organic matter. The sub- 
= soil is a brown, heavy fine sandy loam or sandy clay loam mixed 

with gravelly or sandy loam usually containing some bowlders . 
— at from 2 to 3 feet and some gravel. Knolls are quite common. 
oo _ The texture of these soils while sufficiently heavy to carry 
i good grass and small grain crops is better adapted to special : 
- crops such as potatoes and truck crops generally than are the _ 
e heavier silt and clay loam types. This is particularly true in 
= Columbia county in which considerable areas of the fine sandy 
. loam occur. More sandy and gravelly soils than those above 
/ described are found associated with them forming from 1 to 2 
oan per cent to as high as 14 per cent in some counties. These soils oy 
ee are described in the detailed survey as Miami sandy loam and 
o _ gravelly sandy loam. They are usually undulating to rolling 

while the gravelly and sandy loam is usually quite rough. The | 
ve poorer portions of this type are quite commonly left in wood-lots | 
7 and permanent pastures but the more level areas which are gen- 7 
= erally quite free from stone are especially adapted to truck and 
— garden crops and the use of these areas in this part of the state | 
- _ for these crops will undoubtedly increase in the future on ac- |
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count of the short distances of transportation to large centers of | 

population. 7 

Fertility of Miami Soils. In the amount of essential elements | 

of plant food the Miami silt loam and clay loam are usually well 

supplied and well balanced. The average content of the silt loam 

ig as follows: nitrogen, .15% in the surface eight inches and 

| .065% in the second eight inches; phosphorus, .06% in both 

depths, which is equivalent to about .14% of P,O,; potassium, 

| 2.15%, equal to 2.58% of K,0. The total calcium content is 

72% in the surface eight inches and the soil averages 1% of | 

calcium carbonate in the surface eight inches and .64% in the a 

: second eight inches, although there is considerable variation | 

from place to place as has been previously stated. | 

| The Miami clay loam shows the following average chemical | 

| composition: total nitrogen, .14% in the surface eight inches 

and .075% in the second eight inches; .05% of phosphorus in the 

surface eight inches and .06% in the second corresponding to 

115% and .1838% of P,O,, respectively; 2.6% of potassium, 

| equivalent to 3.12% of K,O. The total content of calcium is 1.2%, 

while the amount of calcium carbonate averages from .2% in the 

| surface eight inches to from 1% to 5% or more in the second ~ 

eight inches. . | | - 

The organic matter averages about 2.75% in the surface eight | 

inches of both types. It is evident that the organic matter and | 

_ nitrogen should be increased to reach the highest productivity 

of which these soils are capable, and this constitutes the most im- : 

portant general improvement needed in these soils. The abund- | 

ance of lime and potash and consequently the availability of phos- 

. phorus makes the increase of nitrogen through the growth of 

legumes comparatively easy and farm practices in all systems of 

- agriculture in this section should include plans to increase the 

nitrogen and organic matter by this means. : 

The content of phosphorus is good in comparison with other - 

| soils of similar texture, and the presence of calcium in carbonate 
form tends to make it available. Nevertheless, as in practically 

all soils, the total of this element is small and permanent fertility ae 
| of the soil will require the return of at least as much, or more, 

phosphorus as is sold from the farm. The general practice of 

applying 200 to 250 pounds of 16% acid phosphate, or its equiva- 

lent, once in three or four years will, on the average dairy farm 

| on which most crops are fed and manure returned, maintain the | 

phosphorus content. _ BO | |
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- | Lime Requirement. Since the Miami soils were formed by | 
. the action of glacial ice grinding off some of the underlying lime- 
: stone and mixing it with the residual soil existing previously, — | 
. _ and since this glaciation was of recent geological occurrence, 

these soils still retain a large amount of lime carbonate. This : 
a is true almost universally so far as the subsoil is concerned. On 
a some parts of these soil types, however, the lime carbonate has - 
7 been leached from the surface soil to the depth of from one to 
oS three feet to such an extent that the use of ground limestone or : | 
a other form of lime will prove profitable at least for those crops 
7 which require relatively large amounts of available lime, such as 
~ alfalfa and sweet clover. The extent of this leaching is greater : 

| on the upper portions of the hills than on the lower slopes andin __ 
a the valleys. On the whole, probably on not more than one-fourth — 

of the area of the Miami soils will the use of lime for alfalfa be 
found necessary for many years to come.‘ This abundance of 

. lime in the soils of this region constitutes one of their greatest | 
oo assets. | | : | 
Oo, _ Carrington Soils. As shown on the map there are a number 
— of areas of dark prairie soils scattered over the eastern portion 
ae of the state. A part of these dark prairie soils are rolling in | 
- topography and have the same subsoil as that of the Miami soils 
7 which was formed by direct ice action. The other portion forms | 
. level plains or terraced areas along some of the main streams, | 
a especially that of the Rock River where it is called Rock Prairie. 
- These dark soils of undulating to rolling topography and till sub- 
Lo soil are in the Carrington series while the level plain-like areas 
- along main streams which are of alluvial] origin, the soil having 
- | been deposited in the broad streams formed by melting ice, are = 
: classified in the Waukesha series. The Carrington soil forms 
a considerable areas in Fond du Lac, Columbia, Dane, Rock, Ra-— | 
a cine and Kenosha counties. The topography of these Carring- | 
oo ton, prairie soils varies from practically level to gently rolling 

So with gentle slopes for the most part though in some areas the | 
oe _ surface is quite rough and more broken. A distinction is made | 
- | in the detailed survey between these rough broken areas and | 
oe those of more gentle slopes. Most of the soil of the Carrington 
— Series is silt loam though there are small areas of loam and fine 
o sandy loam. _ | 
. The surface soil of the Carrington silt loam to a depth of about 

one foot is dark brown or black silt loam with a much larger = 
. amount of organic matter than is contained in the Miami soils. |
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_ These areas of dark soil were originally prairies covered with . oe 

grass vegetation, the decomposition of the roots of which leaves | og 

much more humus or organic matter in the soil than does the. OS 
| vegetable matter of forest growth. The subsoil of the Carring- a: 

| ton silt loam is very generally a buff or brown colored soil very oe 

high in silt and of a loessial character. The depth of this sub- + 

a - soil varies from two to four or five feet and it is comparatively | - 
free from stone. Below the loess subsoil stony and gravelly till, | oe 

ice formed material, occurs, as in the case of the Miami soils. ot 

. Owing to the high water holding capacity of the Carrington o 

soils the drainage of level areas is frequently rather inadequate 8 

and tiling is an important improvement. The large amount of Oo 

| organic matter of these soils with its higher nitrogen content ne 
gives them a higher degree of fertility and they are especially — | 7 

adapted to corn and other rank growing crops. These soils as: - 

well as those of the Waukesha series described later, are the oe 
chief soils on which tobacco is grown in Wisconsin, both in the . 
southeastern and in the Vernon county region. | oe 

The fact that these prairie areas required no clearing t6 bring 
them under cultivation resulted in their being developed earlier oO 

than most of the Miami soil and they have, therefore, been sub- - 

jected to longer periods of cropping especially where they were | 

| in crops during the earlier period when wheat raising was much | 7 

more common than at present. Partly as a result of this fact . 

and partly, probably, because of the large amount of organic | 

- matter the surface soils of these prairie types are more acid | 

. than those of the Miami soils and the phosphorus is less availa- 

ble. The use of some form of lime and of phosphate fertilizer 

is, therefore, quite generally helpful in maintaining the high ° 

state of fertility which the large water-holding capacity of these _ 

. soils warrants. While they are especially adapted to crops mak- 

ing rank growth such as corn, tobacco and sugar beets, they 

give excellent yields of the small grains and of clover and al- | | 

falfa; especially does alfalfa do well when lime and phosphates 

are used. | - 

_ Waukesha Series. The dark prairie soils forming plains or 

terraced areas in the larger valleys constitute the Waukesha 

| | series. Soils of this character include a wide range in texture 
so that silt loams, loams, fine sandy loams, and sandy loams are 
‘mapped in the detailed survey of the counties in this section of | 
the state. The Waukesha silt loam is an extensive type espe- 

: cially in Rock county where it forms a large part of the well . |
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7 known Rock Prairie. The soil of this type to a depth of 10 

a inches on the average is a dark brown or black silt loam with a 

: : high content of organic matter. The subsoil becomes lighter in 

- color with depth and is a yellowish brown compact silt loam con- 

_ - taining increasing amounts of fine sand with depth and rests on | 

* stratified beds of sand and: gravel which are reached at depths 

- varying from 21% to 6 feet. On account of the influence of depth 

- on water holding capacity, a distinction is made in the detailed 

a survey between areas in which the sandy and gravelly subsoil is 

Pe less than 3 feet from the surface and those on which it is not 

= reached until a greater distance. | 

: The Waukesha silt loam, on account of its level surface, high 

2 fertility and good under drainage, is well adapted to a wide | | 

a range of crops and is one of the most valuable soils of the state. 

~ The Waukesha loam and fine sandy loam vary in amount and 

; occur chiefly in Waukesha and Rock counties with small areas in . 

other counties. Soils of these types are similar to the silt loam | 

oe but are of lighter texture and the sandy and gravelly subsoil is 

Z usually met at a shallower distance. These soils, while they do 

7 not have as large water holding capacity as the silt loam, are 

— better adapted to truck crops, particularly potatoes. 

: Fox Soils. Part of the level terraced areas along the streams 

: , of the southeastern part of the state formed by the deposition of - 

7 | sand, gravel and silt, have darker surface soils as above de- 

| scribed but part, owing to the fact that they were wooded be- _ 

, fore clearing, have light colored surface soils lower in organic | 

os matter. The latter are classified in the Fox series and this 

| series includes silt loams, loams and fine sandy loams. The tex- | 

oo ture of the surface soils and the character of the subsoil of the a 

7 Fox soils is similar to that of the Waukesha above described. 

Their low content of organic matter has tended to lessen the loss 

- of lime from the surface soil and they are, therefore, not usually 

- as acid as are the Waukesha series. They have the same gen- | 

. eral crop adaptations but their somewhat lower water holding 

Z capacity means that the yields of rank growing crops such as : 

7 | corn or tobacco are less. They are especially adapted to truck : 

2 crops. . 

~ Rodman Series. The moraines forming belts of from 1 to 3 

or 4 miles in width bordering the area covered by the ice sheet 

- | and also forming a medial moraine between the Green Bay and 

| Lake Superior lobes of ice have considerable areas of rough, hilly 

- and choppy land and very stony, gravelly and sandy soils. Soils
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Plate XII. View on Clyde silt loam bordering a stream, This type of soil is quite generally used as pasture but when drained 
produces excellent crops.
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of this general character with comparatively low agricultural 

value are classified in the Rodman series. They are not exten- 

. sive. as a whole but in a few sections constitute consider- f 

able areas. A few of the larger of these areas have been shown . 

— as rough and stony land on the map. Most of the soils of this _ 

: character are used as permanent pastures which, however, are _ oe 

of low value and some carry a scattered growth of timber val- _ 

uable chiefly as fire wood. | a 

Marsh Soils. In addition to the upland soils already described eS 

the southeastern portion of the state contains considerable areas 

| of marsh land including peat, muck and marsh border soils. The 

latter are chiefly included in the Clyde series. There are about - 

790 square miles or 505,600 acres of peat in this portion of the : - 

state and 800 square miles or 512,000 areas of muck, Clyde soils oe 
— and other wet types. | . 

The full development of these marsh soils will add greatly to o . 

| the agricultural possibilities of this section of the state. It is a 

true, of course, that small portions of this marsh land, especially ~ 

' of the Clyde or marsh border series, are already in use as pas- - 

ture, and considerable drainage has been installed which makes : 

possible their tillage. Nevertheless only a small per cent of the . A 

entire area of marsh lands in this region is yet contributing much . 

to the agricultural production. Since marsh land constitutes | 

about 20 per cent of the entire area and these soils have large 
producing power when drained and properly fertilized, it is. 

probable that the agricultural production of the region can be © a 

a increased by at least one-fourth through their full utilization. | . 

| Peat. Areas of peat varying from a few acres to several thou- 

sand acres in extent occur in practically every county in this 

portion of the state. The peat was formed through the growth Py 

of different kinds of vegetation largely mosses, grasses and | 

sedges which grew in the shallow lakes and ponds left at the oe 

close of the glacial period. As this vegetation accumulated it ud 
generally filled up these bodies of water forming the marshes. * 

The peat in its present condition occurs in different stages of . 

decomposition. It is frequently brown and fibrous showing the | 

vegetation from which it was formed but in many cases it has : 
undergone more or less decomposition forming a black mass of a 

vegetable matter not showing the structure of the vegetation 7 

| _ from which it was formed except that of trees or shrubs which 7 
: were imbedded in it. -As stated on page 119, the term peat is - 

limited to organic soil having 50 per cent or more of organic .
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matter and less than 50 per cent of earthy material. As a mat- _ 

ter of fact, by far the larger portion of the peats of the state 

| contain 75 or more per cent of organic matter and it very com- 

| monly has as high as 90 per cent. Nitrogen which is an es- | 

_ sential element in the organic matter of all soils is very high in | 

peat running from 2 to as high as 4 per cent in the peats of this | 

| region in comparison with .1 per cent to .3 per cent which is a 

common amount in the upland soils. | 
Phosphoric acid expressed in per cent varies from .2 to .4 per 

cent while potassium which constitutes from 114 to 214 per cent — | 
. in the case of upland earthy soils forms but .05 to .2 per cent 

in the case of peat. In comparing the composition of peat soils | 

with upland soils it must also be borne in mind that the weight | 

of dry material in the case of peat is very much less than that 

of upland soils. The dry material in one cubic foot of peat us- 

_ ually weighs from 11 to 14 pounds while in the upland soils 
| it weighs from 65 to 75 pounds. | 

While peat soils in many sections of the country are quite acid 

because the decomposition of the vegetable matter tends to de-_ 

a velop acidity, those in this section of the state are very seldom . 

| found to be acid. The lime from the upland soils surrounding “ 
the peat marshes is dissolved out and carried to the marshes by 

the water from rains percolating through it. It is, therefore, 

| only toward the center of relatively large areas of peat in this 

part of the state that they are found to be acid. | 

The chief requisite in the agricultural development of marsh 

lands is, of course, their drainage. The character of the drain- — 

| age system will, of course, vary with the size of the area to be 

: drained. In the larger marshes large dredged ditches are nec- 

essary as outlets while in smaller areas tile can be used for this | 
| purpose with best results. In all cases lateral lines of tile prop- : : 

| erly placed are necessary to make it practicable to undertake the 
| growing of cultivated crops. Since the soft, light peat settles on 

: drainage it is desirable that the lateral lines be placed deeper 

than in the case of wet clayey soils. Moreover, the distance : 
| from which tile will draw water depends partly on depth so that 

when lateral lines are placed as deep as 4 feet in peat better 

results are secured than when they are placed at a lesser depth. _ 

The spaces between these laterals are dependent on the thor- 

oughness of the drainage desired which in turn will depend on | 

the fall available and the kind of crops it is desired to raise on | 

| the ground. When the ground is to be put in condition to grow |
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cultivated crops such as corn or potatoes it is ordinarily neces- | “ 

sary to have lines of tile not more than 6 rods apart and in many ot 

cases when the subsoil is heavy a distance of 4 rods gives very a 

much better results. On the other hand, if the land is to be i 

used only for hay or pasture the tile may be placed at a greater oO 

distance varying from 8 to 12 rods depending on local conditions. : 

The expense of drainage will, of course, vary with the cost of | - 

outlet and distances between laterals; under present conditions 2 

| the cost ranges from twenty or twenty-five dollars an acre when - 

the system is one which will fit the ground for pasture or hay | 

| only to forty or even fifty dollars an acre when thoroughly | : 

drained for cultivated crops. . 

On account of the great difference between the chemical com- - 

position of peats and upland earthy soils there is a great differ- | 

ence in their fertilizer requirements or in the methods necessary 

to maintain a high state of fertility. It is frequently thought | 

that muck or peat soils should be very productive without the 

use of fertilizers: this idea probably arises from the fact that - 

upland soils having a dark color such as black prairie soils are ; 

| very productive for a number of years after being first brought “ 

under cultivation even without the use of manure or other fer- | 

tilizer, but such soils have only from 5 to 15 per cent of organic | 

matter and from 85 to 95 per cent of earthy material; they, there- 

fore, have a very fair supply of nitrogen but also have a larger 

amount of phosphorus and especially of potash than do peat 

| | soils. As a matter of fact peat soils are extremely unbalanced,— | 

they have so small an amount of potassium which is just as es- 

sential to plant growth as any other element that while crops 

will sometimes make a fair growth for two or three years after 3 

the land is brought under cultivation, after that yields are ex- - 

tremely small unless potassium in some form is added. | He 

| In many peat soils phosphorus is also deficient and must be - 
| supplied but in the peat soils of southeastern Wisconsin only 

| part of the marshes show need of potash fertilizers. However, _ | 

the total amount of phosphate ‘in these soils is small and there | 

can be no doubt that in time this element must also be supplied 

to maintain good yields. The potash and some phosphate would 

be supplied if stable manure were used as a fertilizer but since 

stable manure contains an important amount of nitrogen with 
| which these soils are already abundantly supplied it should be 

used on upland soils whenever the farm includes such soils and | 

commercial fertilizers containing potash and when necessary . :
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7 phosphate should be used on the peat land. As already stated, | 

practically all of the peats of this part of the state are well sup- 

plied with lime. An illustration of the returns secured from the 

_ use of potash fertilizers is shown in the accompanying table 

giving the yields of corn and hay on the deep peat land of the 

University Farm at Madison. 

— _ YIELDS OF CORN AND HAY ON PEAT . 

At Madison. Average of 5 years 1919 to 1923. 

Treatment on Corn Bu. Corn Lbs. Hay 

12 tons manure________________---- eee 70.6 3 ,625 
200 lbs. muriate of potash brcadeast________________________________ 67.7 8 ,645 

TR8 tbs, 01010 in Hil 10% acid Phosphate..------------] $8.3 3450 
No treatment________________________ eee 22.8 2,205 

: On this field a rotation of corn, oats or barley and timothy or 

alsike for hay is grown. The grain here was a failure two years | 

out of five and the yields are therefore not given. The fertilizers 

were applied when the ground was being fitted for corn and no 

further application was made during the remainder of the rota- __ 

tion. It will be seen that 200 pounds of muriate of potash cost- 

ing about $5.00 gave practically as good results as 12 tons of 

manure which would be valued at not less than $2.00 a ton. It 

is also seen in this case that very little additional benefit is se- 

cured through the use of a phosphate fertilizer in addition to the 

. potash. It must be remembered, however, that some marshes in 

this section do show a need of phosphate in addition and when 

| good results are not secured with potash alone an application of 

_ phosphate should be tried. , 

It is possible in the case of corn or other hilled crops to get a 

somewhat more efficient use of commercial fertilizer by apply- | 

| ing it in the hill than broadcast, and for corn alone it is probable 

that 75 to 80 pounds of high grade muriate of potash applied 

| with a corn planter having a fertilizer attachment, so that the 

potash will be dropped near the seed but still have a small amount 

of soil to protect it from injury, will give as large yields as 200 

| pounds spread broadcast. On the other hand, fertilizer applied 

in this way will, of course, be of little or no benefit to grain or | 

grass crops following and they must be fertilized separately if 

| the hill application is made for corn. The yields of the un- SS
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| treated plot on this field are higher than the average of un- | f 

treated peat land in this part of the state and in many cases the _ 

benefit of potash fertilizer is even more marked than in this in- © . 

stance. | - 

| | On account of the large water holding capacity of these soils 7 

and also of the large supply of nitrogen available to crops, such 

soils are especially adapted to crops making a heavy, rank growth 

such as corn, grasses for pasture or hay, cabbage, celery and a 

others. They are not so well adapted to the small grains which | : 

are apt to be so weak-stemmed as to lodge badly and fail to fill * 

well. The two chief uses of this class of land in this part of 

the state in connection with the dairy system of farming which - 

| is most common, therefore, are corn, hay and pasture. When 

well drained these lands produce heavy yields of clover and even | 

alfalfa as well as timothy and other true grasses. When the : 

ground is properly managed, excellent pasturage can also be de- . 

veloped. On account of the loose character of the peat it is nec- oe 

essary to develop a grass sod by heavy seeding including some a 

of the best pasture grasses such as blue grass or meadow fescue a 

| and cut it for hay two or three years before permitting stock to : 

pasture on it. When handled in this way and properly fer- 7 

tilized, exceptionally fine pasturage can be developed on such | 

land. , 

Among the special crops to which peat is adapted in this part 

of the state are potatoes, cabbage, celery and sugar beets. It | 

is often thought that the quality of potatoes grown on marsh 

land is not as good as that of those grown on upland soils but 

when this land is properly fertilized, especially with potash and, 

when necessary, phosphate, and good drainage is provided, not | 

| only can exceptionally large yields be secured but the quality is 

just as good as of those grown on upland soils. Cabbage and : 

celery are, of course, generally recognized as crops especially | 

adapted to marsh land. This is largely because of the large . 

| amount of moisture and the high nitrogen content of the soil. | 

Muck. As stated on page 119, soils having from 15 to 50% 

of organic matter are called muck. This definition is somewhat 

different from that frequently given for muck. By some the 

| term muck is applied to all marsh soil high in organic matter 

| including true peat. Muck soils, as defined in the Wisconsin sur- 

vey, do not occur extensively in the southeastern part of the 

state. Moreover, they are so much like the peat, as above de-
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— scribed, both with reference to treatment need and crops to which 

. they are adapted that no special description of them is necessary. 

_ Clyde or Marsh Border Soils. The Clyde series of soils is used 

| to indicate the soils occurring usually along the border of marshes 

of peat or muck and which form a gradation from the true up- 

land soils to the muck or peat. Frequently soils of this charac- 

ter also occur along small streams and level or flat areas with 

rather poor drainage but not bordered by muck or peat. These | 

| soils are commonly black on account of organic matter which 

| varies from 5 to 15% in amount. The earthy matter constitutes | 
from 85 to 95%. The subsoil varies in texture from clay to silt | 
loam and sands, and the types of the Clyde series therefore in- 

. clude the clay loam, silt loam, loam and fine sandy loams. The © 
organic matter of these soils and the resulting dark color ex- 

tends to depths varying from 6 or 8 inches to 2 or more feet. 

Very commonly the subsoil is of a bluish character due to the 

reduction of the iron from the ferric to the ferrous condition. 

The chemical composition of these soils partakes somewhat of 
_ the nature of both peat or muck and of upland soils. They have 

a relatively large amount of nitrogen in comparison with up- 

land soils but they also have a very much larger content of pot- 
ash and a somewhat higher amount of phosphate than do peat | 
or muck. While they are often rather unproductive for the first 

7 year or two after drainage unless potash fertilizer is used, this 

_ difficulty commonly diminishes with time and after a few years 

their fertility resembles that of good upland soils and they re- 

quire the same general fertilizer treatment. The large water : 

holding capacity of these soils makes them adapted to practic- . 

| ally the same crops to which peat and mucks are adapted and in — 

this portion of the state corn, grass and hay are the chief crops 

: which should be grown on lands of this character. The lighter 

types such as the Clyde fine sandy loam when well drained are 

| especially adapted to potatoes and other truck crops. 

Relation of Marsh Land to Upland. One of the most import- 
ant reasons for the development of marsh lands in this part of 

the state lies in the fact that they are so closely associated with 

upland soils. While there are a few large marshes, by far the 

larger portion of the total area of marsh land occurs as small. 

tracts widely distributed. In some sections, as for instance, in 

Jefferson county, a very large portion of the farms contain some 

| marsh land. In that county 90% of the quarter sections have a 

| few acres or more of marsh land. In other counties it is not so
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oo widely distributed. When a farm contains some marsh land as | 

oe well as upland the marsh can be used to very much better ad- 

| vantage than when the entire farm consists of marsh soils. The 
- marsh land can be used as pasture, for hay or for corn while the 

upland is used to a larger extent for small grain. Moreover, the . 

7 ~ manure of the farm can be used to best advantage on the up- 

— land while potash and, when necessary, phosphate fertilizers are 

used on the marsh lands. When properly developed the marsh 

land on the thousands of dairy farms in this section of the state 

: ~ can be made to greatly increase the total crops of the farm and 

greater pasturage is secured. 

| As an illustration of the way this distribution of marsh land | 

= affects the farm unit, an area of nine square miles, having a to- 

tal percentage of marsh land approximately the same as that for | 
, the eastern portion of the state, is represented on the accompany- 

ing map, Fig. 12. This area includes 60 farms, of which 12 or 

20 per cent contain no marsh land; 12 have from 5 to 10 per cent _ 

of marsh land; 19 have from 10 to 50 per cent; 11 from 50 -to 75 

per cent; and 6 have more than 75 per cent. Twenty-four out of 

these 60 farms, or 40 per cent, have so little marsh that failure’ 

to use it does not greatly reduce the acreage of tillable land. 

7 Thirty, or just half the total number, have both marsh and up- 
‘land in such relative amounts that both must be used to secure 
anything like full development of the farm, and moreover the 

| use of each type of land for the purposes to which it is best | 
| adapted increases the efficiency of the farm as a whole very ma- 

oo terially. On only 6, or 10 per cent, of the farms of this section 

; is more than 75 per cent of the acreage made up of marsh land. | 

| This interrelation of marsh and upland is characteristic of very 

extensive portions of the area of the United States covered by 

the Wisconsin glaciation. 

| CLIMATE | 

| | The climate of the areas of Miami soils in the southeastern | 
| part of the state and in the western portion does not differ 

greatly from that of the state as a whole. Nevertheless it is im- 

, portant to note, (see map page 18), the fact that these sections 

have a relatively long growing period, especially that of the 
southeastern part. In this section the frost period varies from 
150 to 170 days, and in this respect compares favorably with a 

_ large part of the best agricultural sections of the Mississippi |
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: valley. The length of the growing season is as great as that of ee 

central Iowa and of central and western Kansas, regions which ‘ 

are considerably farther south. The region of Miami soils in 8 

St. Croix and Polk counties has a somewhat shorter growing oS 

season, though even there it is sufficiently long for the growth = 

of good varieties of corn. The comparatively low altitude of o 

this section of the state, as well as its relation to Lake Michigan, OF 

contributes to the lengthening of the growing period. It is, of oe 

course, true here, as elsewhere, that marsh lands are somewhat . 

more subject to frost than the high lands, but here the growing 

period, even on marsh lands, is practically always sufficient for _ 

| the maturing of high yielding varieties of corn, as well as for _ - 

the growth of potatoes and other tender crops. | 

The rainfall of this section is somewhat greater than that of * 

| the average of the state as a whole, being about 31 inches. This . _ 

rainfall is well distributed through the growing season, about 21 a 

| inches of it coming in the six months period, April to September, © a 

inclusive. This rainfall increases through the spring months to Oo 

| a maximum of 4 inches in July and decreases gradually to a rain- | . - 

fall of about two and one-half inches in October. Climatic con- . 

ditions are therefore favorable to a wide range of crops, includ- a, 

ing, with the exception of some fruits, all those which can be . 

grown north of the Ohio River. — a 

Systems of Farming. On account of the variety and high fer- ; 

tility in general of the soils of this section of the state, as well as a 

the climate and the nearness to very large markets, the agricul- oo 

| ture of this region is very diversified and rapidly becoming a 

| , highly developed. While dairying is the most extensive type of a 

- farming, and will doubtless remain so for some time on account _ | 

of the demand for whole milk in Chicago, Milwaukee, and other 

cities, there is also a rapidly growing truck and special crop in- 8 

dustry. The chief pea canning region of the state has for many 

years been in this section, and the lime content of the soils of . 

| this region, together with the fact that a relatively large portion : 

of the individual farms are susceptible of tillage, will undoubted- 

: | ly permit the continuance of this as well as other cash crops. 

The most extensive truck crop section of the state is that of Ra- - 

, cine and Kenosha counties, portions of which have been for many | 

years largely devoted to the growing of cabbage, onions, and 

other market crops. This region includes a large amount of 

marsh land, which, when drained and properly fertilized, is es- 

pecially adapted to the growing of these crops.
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The chief tobacco growing section of the state is located on the 
heavy, dark prairie soils of Dane, Rock and Columbia counties. 

| While it is possible that the quality of this crop would be some- | 
o what higher if grown on lighter soils the total yield would be 

less. 
| The growing of these special crops will require greater atten- 

tion to the use of fertilizers than is necessary in the case of dairy 
| or other livestock farming, and the success secured in their 

production in the future will, to a considerable degree, depend 
- . upon the increase in the knowledge of the use of fertilizers by 

- farmers engaged in these lines. 
3 On account of the large supply of plant food in the soils of this’ 

section, especially of lime carbonate, and the excellent climate, 
together with the close proximity to large and increasing 
markets, the agricultural prospects of this portion of the state 
are very bright. . |
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Plate XIII-A. View on Miami fine sandy loam. Jefferson County. 

? 

. ax 
, : 43 - lad bg i esa Tee 

‘ apne oe Eg eas cent S 
5 Seopa kt 6 3 let” ag Pe Seat Fe : ; ae Se oe EN Keay x Sink Oe ON 

tie erat s Se aa S| - dard a a 
‘ se ea PS ROLL Ae dee ts ah ee % eo 

. ign ee CU a ky . . ae 
x aS ee tag Naor 

ay Goer / ni % ; = y 7 A 

XIII-B. A demonstration of the benefit of phosphate fertilizers on Miami fine 
sandy loam in Marinette County.
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| CHAPTER VI | | 

MIAMI FINE SANDY LOAM AREA | 

The areas in which the Miami fine sandy loam soils and other 
types similar to it predominate and which are shown in light | 

brown color on the map occur in several different portions of the 

state. The largest area is that forming a belt running north- | 

east and southwest through Marinette, Oconto, Outagamie, and | 

| Waupaca counties. A large portion of Door Peninsula and a | 

considerable area in Kewaunee and northern Washburn counties | 

are also characterized by soils of this type. ‘Other areas occur 

in Green Lake, Columbia, Jefferson, Waukesha and Washington 

counties in the southeastern part of the state, and in St. Croix : | 

-and Polk counties in the northwestern portion. | 

These soils were formed by the action of the ice of the last gla- 

cial period on the underlying limestone and sandstone rocks. The 

~  goils, therefore, consist of a mixture of the residual soils, pre- 

— viously existing over these rocks, with fresh ground limestone 

and sand derived from them, and also with sand, a part of which | 

: was brought by the ice and part derived from sandy areas over 

| which the ice spread from the limestone aréa. 

In the northeastern portion of the state the tongue of the gla- 

cier extending down the length of Green Bay flowed out from 

the center axis in all directions as shown in the glacial map on | , 

page 45. It, therefore, moved over limestone rocks first and» 7 

_ then spread over a portion of the region underlaid by the Cam- a 

brian sandstone and in so doing formed this mixture of lime- 

stone soil with that from sandstone. The same general condi- a 

tions led to the formation of these fine sandy: loam soils con- . | 

: taining limestone in the other portion of the state shown on the : 

map. 
In Outagamie, Shawano and Waupaca counties these fine sandy 

loam soils are found overlying a subsoil of the heavy red clay 

which forms the surface soil of the region south of Green Bay 

| and surrounding Lake Winnebago. In the detailed survey these ° 

soils are classified as the Superior loam and fine sandy loam.
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| Associated with these soils formed by the direct ice action, as 
| above described, are areas of alluvial soils in the form of over- 

| wash plains and terraces, resulting from the action of the water 
at the close of the glacial period. These alluvial soils, however, 
are made up of the same material having been merely reworked 

| and deposited by water. 

There is also a considerable amount of marsh land including 
_ peat and muck as well as marsh border soils scattered over all of 

| . the area in which the Miami fine sandy loam predominates. In | 
| some cases these marshes are sufficiently large to show on the 

, general map, while in others they are too small to be indicated. 
There is considerable variation in the texture of the soils in- 

| cluded in this group and shown in the light brown color on the 
| map. Some portions have the texture of a loam. This is es- 

pecially true of the eastern portion of the belt lying west of 
| Green Bay. In other areas of limited extent the soil is of a 

| sandy loam but the fine sandy loam predominates throughout 
these areas. 

Description of Chief Soil Types. The chief soil types in- : 
. cluded in the area shown on this general map as the Miami fine 

sandy loam are: Miami fine sandy loam and Miami loam, and 
| Superior loam and fine sandy loam. The Superior loam and fine 

| sandy loam occupy most of the area shown on the map in light 
| brown in Shawano, Outagamie and Waupaca counties, while the 

Miami loam and fine sandy loam are the chief types in all of the | | 
: other areas indicated as belonging to this group. 

| Topography. The topography of the Miami and Superior | 

loams and fine sandy loams show some variation. In the chief | 
: | tract of this group of soil types, namely that lying west and 

southwest of Green Bay, the topography is gently undulating or 

moderately rolling. . While there are some marshes and some 

depressions of wet land there is very little rough, hilly land and 

the slopes are in general so moderate that a very large part of 

a the land is tillable. The same statement applies to these soils 

in St. Croix and Polk counties in the western part of the state : 

and to much of it in the areas of these types in the southeastern 

: | part. Ina few sections, however, especially in Columbia county, 

| the topography of the Miami fine sandy loams is somewhat 

rougher in character, and some slopes are quite steep, though 

4 even here a large portion of the land is tillable. 
Miami Fine Sandy Loam. The Miami fine sandy loam proper _ 

| is the most important type in the group of those included under .
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Plate XIV. View on Miami fine sandy loam in Columbia County.
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Plate XV. View on Superior fine sandy loam in Outagamie County.
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this general name. The surface soil consists of a brown or - 

| light brown sandy loam to an average depth of 10 to 12 inches. 

The amount of organic matter in general is small, but in the — 

slight depressions which are common a larger amount of it has | 

| accumulated, giving the soil a darker color. Immediately be- 

low this surface soil there is usually a yellow or yellowish brown 

fine sand extending to a depth of 20 inches; below this it grad- | 

ually blends into a somewhat compact sandy loam or gritty clay 

loam. This heavier material extends to a depth of 26 to 30. 

inches, below which there is unsorted glacial till consisting of a 

| yellowish brown sand or sandy loam mixed with varying amounts 

of gravel and stone. Stones and bowlders are irregularly dis- _ 

tributed, but they are seldom present in sufficient numbers to | 

- interfere seriously with cultivation. In fact they have been 

largely removed in the process of clearing and improvement. A | 

. considerable part of this stony material, including the gravel and 

bowlders, is of limestone. 

Poorly Drained Phase. Small areas of this soil type are low | 

and level and poorly drained. These poorly drained areas are : 

seattered through Oconto county, chiefly in Morgan, Oconto 7 

Falls, Gillette and Stiles townships. 

Miami Loam. A portion of the soils of this area, chiefly in. 

the eastern part of the belt west of Green Bay above described, 

| are somewhat heavier than the Miami fine sandy loams; they are 

7 classified as the Miami loam. These soils most commonly have 

as a subsoil the reddish brown silty loam or clay loam, which | 

represents an extension of the Superior clay formation under the 

Miami soils. oo | 7 

: Superior Fine Sandy Loam. The Superior fine sandy loam, 

especially the rolling phase, is another of the important soil types 

of this group; it occurs chiefly in Shawano, Outagamie and Wau- | 

paca counties. The surface soil of this type, as a rule, to a depth 

of 10 inches is a grayish brown or brown fine sandy loam and is 

rather low in organic matter. The surface soil rests on a yellow- 

ish brown fine sandy loam. This extends to a depth of 20 inches, 
resting on a heavy, compact pinkish or red clay loam or clay sub- 

soil. The Superior soil always has this heavier red clay subsoil, 

while only a relatively small portion of the Miami soils have a 

subsoil of this kind; when they do it is reached only at a greater 

depth. 

While there is some gravel and a few bowlders on the Super- 

. | ior fine sandy loam, on the whole it is not a stony soil. A large
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: part of the stony material that does exist is of limestone, and the 
soil itself has a considerable amount of lime in it. It is, there- 
fore, seldom acid. The surface of the Superior soils is undulat- 

| ing or gently rolling, but it is practically all tillable. | 
| Crop Adaptation. The intermediate texture of these soils , 

gives them a wide range of crop adaptation. They are suffi- 
| | ciently heavy to support a good growth of grass, either as pas- 

| ture or as meadow, and are also adapted to the cereals: but their 
| texture is sufficiently light to give them excellent tilth and they 

_ warm up readily so that they are well adapted to such crops as 
| corn, potatoes, and other such crops. They are well supplied 

with lime and so have one of the essential requirements for the . 
| growth of crops requiring a large amount of that element such 

| as legumes, sugar beets, and barley. 
: Fruit. The proximity of large bodies of water to the areas of | 
these soils in the eastern part of the state has the effect of re- 

. tarding the development of fruit buds in the spring until the 
general advancement of the season carries them out of danger of 
late frosts. This is especially true of Door Peninsula and the 
rolling topography of that area together with the well drained 

; character of most of the subsoil makes that section especially 
. well adapted to fruit, particularly apples and cherries. 

Chemical Composition and Fertility. Chemical analysis 
| _ shows that the average content of the essential elements of plant 

| food in the soils is as follows: nitrogen, 11%; potassium, 1.6%, 
equivalent to 1.92% of K,O; phosphorus, .04%, equivalent to 
09% of P,O;; and total calcium, .51%, and of calcium carbonate, 
about .08%. The average contént of organic matter is a little 

| over 2%. 

A study of their composition indicates that the phosphorus is 
relatively low, especially in Marinette and Oconto counties. This 

| is true even in the virgin soils of this region and it has been fur- 
ther reduced by crops which have been removed from many of 

| the fields of this section. Many of the fields first cleared 40 to 50 
years ago were used for the growing of hay and grain which was . | 
sold in the lumber camps of this and adjoining sections, thus re- 
moving an important part of the phosphorus of the soil. More 

| recently the development of dairying has tended to lessen this 
| drain on the phosphorus but it still takes place and probably the 

most important practice necessary for the improvement of these 
, lands is that of systematic use of some form of phosphate fer- | 

tilizer. The amount needed will, of course, depend on the crop |
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| and system of farming. In a dairy system the general practice a 

of applying 200 to 250 pounds of 16% acid phosphate, or its | : 

equivalent, every three or four years, together with the use of > 

manure will maintain the phosphorus content of these soils. This . 

, addition of phosphate will be found to improve the yields and . 

| quality of grain, greatly increase the yield of clover and other | 

| legumes as well as of corn and to hasten the maturity of the lat- 

| ter. In the growing of special crops larger amounts of phos- - 

phate should be used. , , 

The rather marked need of phosphate above mentioned ap- 

plies especially to the areas in Marinette, Oconto and adjoining . 

counties, as has been shown by the remarkable improvement 

made in many crops by Mr. Drewry, County Agent of Marinette 7 

county. How general the marked -need of phosphate exists in 

other areas of these soils has not yet been determined. 

The total potash content of the Miami fine sandy loam, as in- a 

dicated by the chemical composition above given, is moderately _ 

high but it must be remembered that the availability of this ele- > 

ment depends to a considerable extent on its association with de- — | 

composing organic matter. Also, it must be borne in mind that | ; 

the draft on the available potash in the soil of any given farm | 

depends to a considerable extent on whether crops containing - 

potash are sold directly or are fed and the manure returned to | 

the soil. Under livestock systems of farming, with careful man- Se 

agement of the manure, the supply of available potash in these - 

| soils can be readily maintained in practically all cases, but if a ~ 

; considerable quantity of potatoes, sugar beets, hay, or other 

crops containing potash are sold from the farm a return of avail- a 

able potash in commercial fertilizers will be found necessary to : 

| maintain high yields. | 

The lime content of these soils, as shown by analysis and as_ | 

ean be readily understood from their mode of formation, is high. | 

In comparatively few cases is it found necessary to make an ap- 

plication of lime even for those crops such as alfalfa which re- 

quire large amounts of this element. This content of lime, a _ 

portion of which is in carbonate form and therefore very avail- 

able, is one of the marked advantages these soils possess. Nev- 
| ertheless, it is altogether possible that some areas may be found ~ 

| in which the lime carbonate of the surface soil has been reduced 

and has reached a point at which the use of lime may be profit- | 

: able. This condition is most likely to occur on the higher por- 

| tions of hillsides and on the more sandy areas. 
7
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a | As indicated by analyses the content of organic matter and 
| nitrogen in the soil is not high and it will be generally found that 
” _ the use of methods of increasing the organic matter and nitro- 

gen will very materially increase yields. The growing of le- 
| gumes in connection with dairying or other livestock raising is 

the most practicable method in this system of farming. When 
the growing of a cash crop is followed extensively, the use of a 
legume as a green manuring crop will have the effect of increas- 
ing both the organic matter and the nitrogen content, and is 
therefore preferable to the purchase of any considerable portion 
of the nitrogen needed in the form of commercial fertilizers. 
Nevertheless, the use of moderate amounts of readily available | 

| nitrogen fertilizers is frequently profitable in the growing of 
special cash crops. The need of nitrogen is especially marked in | 

: _ the growing of tree fruits as indicated by the experience of ap- 
- ple and cherry growers in Door County. As far as practicable 
- this nitrogen should be secured through the growing of legumes 

| but the use of readily available nitrogen such as that in am- 
monium sulphate and nitrate of soda is frequently necessary to 
secure the best results. 

Marsh Soils. There are considerable areas of marsh and 
marsh border soils scattered over all the areas of Miami fine 

_ sandy loam. Some of this land is simply poorly drained land 
- with from 5% to 15% of organic matter and in detailed surveys | 

- is mapped as Clyde soils. These occur along the streams and 
Shallow valleys and around the border of peat and muck marshes. 

: | When drained these soils can be developed into excellent agri- 
_ cultural land adapted to a wide range of crops. Soils of this | 

character occur to a greater extent in the southeastern part of 
| the state and a more complete description and discussion of their 
- agricultural management will be found on page 88. 

The larger marsh areas consist of muck and peat. Muck | 
| soils are those marsh soils having from 15% to 50% of organic : 

matter, the balance being made up of earthy matter similar to | 
that of the upland surrounding them. Peat soils contain from 
50% to 95% of organic matter, and by far the larger portion of 

| the peat soils have from 75% to 95%. These marshes vary in 
depth from a foot or two to many feet, the average in this sec- | 
tion being from two to four feet. The subsoil is, in general, of 

| the same character as that of the uplands surrounding them; 
7 namely, loam and fine sandy loam, but occasionally a heavier | | 

subsoil is encountered and in some sections beds of sand are
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found underlying the marshes. Since a considerable amount of 
lime is gradually being leached out of the soil surrounding these | | 

a marshes and carried down into them, they are for the most part 

: | not acid and have a good lime content. They are, of course, 

| abundantly supplied with nitrogen in the organic matter so that | 

a the only elements of plant food which should be added in the 

| form of fertilizers is phosphate and potassium. _ | 

The marshes of this section are in part wooded with alder, | 

_ black ash, spruce, tamarack, and other water loving trees; in 

part, however, they are open grass marshes with a covering of 

water grasses and sedges. As the land of this region becomes 
| more fully developed for agricultural uses the drainage and im- 

a provement of the marsh land will be found to add greatly to the 
output of the farms of this region. 

- As is true of marsh land generally, the marshes of this region 

| are more subject to frosts than the upland soils. This is partly 

| due to the drainage of cold air from upperland down on to them 

| during nights of high radiation, and in part to the fact that the 

- peat soil is a very poor conductor of heat so that the heat from | 

the sun does not penetrate to as great a depth as in upland soils 

during the day and, therefore, retains less heat to be radiated 

a during the night and so reaches a lower temperature which may 
result in reaching the freezing point while the surface soil of the | 

upland remains above the freezing temperature. However, the | 

location of this region is such as to be influenced somewhat by : 

| the temperature of the waters of Green Bay and Lake Michigan 

and frost does not occur as frequently during the spring and 

| _ fall as on marsh lands further inland. The fertilizer require- 

ments of these soils are more fully stated on page 83. oe 

Interrelation of Soil Types. The accompanying illustration | 

| figure 13, is a detailed map of the soils of a portion of Oconto 
County. This will serve as an illustration of the way the differ- 

| | ent types of soil in this region are associated. The map is on the 

| scale of three miles to the inch. It will be seen that while many 
: farms of a quarter section in area are situated entirely on one 

- or another of the different types which occur, many have two | | | 

or more types of soil. Especially is it true that a very consid- | 

| erable number of the farms of this region have some marsh land . 

as well as upland on them. This fact should be taken into con- 
sideration in the development of the farm. By making the best 
use of the soil of that type the value of the farm as a whole is 

| increased. The marsh land, when drained, can be developed into
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, excellent land for pasture, hay, and when not too subject to 

frost, for corn; while the upland soils are particularly fitted for 

small grains, potatoes, and other special crops. Since the marsh - 

soil requires only phosphate and potash, fertilizers containing / 

these elements should be used on them, leaving practically all of . 

the manure of the farm to be used on the upland soil which needs 

the nitrogen it contains as well as the phosphate and potash. — 

Climate. The climatic conditions of the regions of Miami 

fine sandy loam soils are of course essentially the same as those | 

of the eastern part of the state in general. It is important to 

notice that, as shown on the map on page 21, the elevations of 

| these areas are low in comparison with that of the central north- 

ern part of the state and this gives these regions longer grow- 

. ing period, as shown on the map on page 18. The character 

of the soil, as well as of the climate of these regions, is favor- 

| able to high agricultural development. | .
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° CHAPTER VII 

oo | * AREAS OF SANDY SOILS 

: Sandy soils occupy about 7,300 square miles, or 13.8 per cent 

of the area of the state. Their utilization and development for 

the best purposes to which they are adapted, therefore, consti- 

oS tutes one of the most important agricultural problems of the 

| state. 
These sandy soils include medium sand, fine sand, and sandy 

loams as defined and described on page 4. Sands and fine 
: sands contain less than 20% of silt and clay combined, while 

sandy loam soils contain more than 20%. Soils of all of these | 
three grades are such as are generally classed as very sandy ° 

: soils by farmers. Sandy loam, while having sufficient fine | 

- | earthy matter in it to give it a somewhat higher water holding 

— capacity than the true sands, is still a loose, open soil which will 

| not puddle or clod appreciably, even though worked while wet. 

| These soils occur chiefly in four different areas and are shown 

in light yellow on the map. The central area includes about 

- 2,300 square miles, the northeastern 1,220, the area in Vilas and 

adjoining counties in the north-north central portions 1,020, and , 
that in the northwestern part of the state 1,225. Associated - 

with these sandy soils in all four sections are considerable areas 

of marsh soils, and the interrelation of the marsh and sandy 

| soils is a matter of considerable importance. These four areas 

oO are described separately in the following pages and the discus- 

| sion of their management and crops and systems of farming to 

- which adapted will be found beginning on page 112. | 

_ CENTRAL SANDY AREA 

a Sandy and marsh soils occupy a large area in central Wiscon- | 
oo sin including most of Adams, Waushara, Marquette, and Juneau 
. Counties and parts of Wood, Jackson, Monroe, Portage, Wau- 

| paca, and Green Lake and Columbia counties. These sandy soils 

| were largely derived from the Cambrian or Potsdam sandstone. 
| This sandstone forms a bed of 500 to 1000 feet in thickness. ly-
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Plate XVII. View across the central sandy area looking west from the moraine at Coloma.
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ing on granitic and other crystalline rocks which formed an is- | 

land in the ocean around the shores of which the sand was de- 

| posited which later solidified into the sandstone. As the sand- 

stone dips or slopes very gradually away from the granitic area, | | 

| as shown in figure 6, page 36, it outcrops or is exposed at the 

surface over a broad belt varying from 15 miles up to 60 miles 

in width. 
| The Cambrian sandstone varies from a coarse grained friable 

sandstone to a very fine shale. The coarser or sandstone portion 

predominates in the central or eastern part while the shale is : 

found chiefly in the western part in Jackson, Monroe, Clark, . 

| Eau Claire, and Chippewa counties. The coarser sandstone 

naturally formed sandy soils, while the shale gave rise to a soil 

of finer texture, usually a fine sandy loam, described in Chapter | 

VIII. | 

The ice of the last glacial period, in flowing down the valley 

of Green Bay and the Fox River and spreading out fan-like from 

the central axis as shown in figure 7, carried some of the 

heavier soils from the limestone section out onto the sandstone | 

| region so that some areas of heavier soils are found than those 

which could be derived from the sandstone itself. But by far 

the greater portion of the soils even in the area over which the 

. ice passed was derived from the sandstone and are of a sandy 

character. Stony material varying all the way from gravel and 

cobbles up to large bowlders is found irregularly distributed 

over the glaciated area in some places being so thick as to inter- 

fere seriously with the agricultural use of the land. : 

This glaciated sandy section is undulating and sometimes roll- 

ing and even rough in topography and includes some level areas 

in which water deposited sands or sandy loams occur. Shallow 

lakes were abundant and in many cases later dried up gradually 

and were filled with marsh vegetation forming marsh soils, 

often peat. 

The border of the glaciated area is formed by a belt of rolling : 

or of rough hummocky topography mostly all sand and gravel, | 

called the Moraine. This moraine runs through the central san- 

dy area practically in a north and south direction through Mar- 

: quette, Waushara, and Portage counties as shown in figure 7. , 

West of this moraine and occupying a large part of Adams and 

adjoining counties there existed towards the close of the glacial 

period a large shallow lake caused by the damming of the Wis- — 

consin River Valley by the ice where it crossed this valley in the
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, vicinity of Kilbourn. A deposit of clay, most of which is of a 

distinctly red color and contains considerable lime or calcareous 

| matter, was deposited more or less generally in this lake, the 

oe deposit being apparently thicker toward the southern portion of | 

- the lake. A large amount of sand was carried by the streams re- 

- sulting from the melting of the ice across the moraine and out 

' into this lake, and was laid down as a stratified bed of sandy soil 

covering most of the beds of clay above mentioned. The final 

— melting of the ice in the valley of the Wisconsin River caused . 

— the drainage of this lake. This bed of water-laid sandy soil is | 
| quite thick near the moraine and gets thinner farther to the 

west. Scattered over the area of the old lake are a number of 

hills of sandstone which were islands in this lake. The drainage | 
| of the lake was gradual and there existed some smaller shallow . 

lakes and ponds for some time after the main area had been | 

drained. In these smaller lakes and ponds water vegetation 

grew which led to the development of marsh soils, a large part 

| of which is peat. In the shallow valleys of the streams the , 

grasses developed considerable black organic matter forming 

- -. what are called Dunning soils. Some areas especially in the 

moraine and even east of it, had at one time a marshy character 

| but have been so thoroughly drained that they are now simply 

darker sandy soils and are classed in the Waukesha series, but 

the larger portions of these water deposited sandy soils have 

very little organic matter and are classified in the Plainfield 
| series. . | 

West of the Wisconsin River and even in the western por- 

tion of Adams County in sections too high to be covered by the 

waters of the lake above mentioned, the soils were largely de- 

| rived by the weathering of the sandstone and when they are 

| quite sandy and have very little organic matter they are classi- : 

| fied in the Boone series. These occur in Juneau, Wood, Jackson, 

Monroe, and Clark counties to a considerable extent. Where the 

Cambrian rock was largely of shale, the soils derived by weath- | 
| ering are of finer texture, chiefly of a fine sandy loam and when 

poorly drained are classified in the. Vesper series. | 

| The most important upland soil types in this area are the 

a Coloma sand and sandy loam, Plainfield sand and fine sand and 

Boone sand and fine sand. The Dunning series includes the 

marsh border land lying between the upland and the peat and 

muck areas. | 
The Coloma soils resulting from the work of the ice on the
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Plate XVIII. View of the central sandy area looking east from the bluff at Necedah and showing isolated bluffs in the low- 

land area once occupied by glacial Lake Wisconsin.
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OS residual sand originally covering the area are found east of the ne 

| | moraine which, as shown on the map, extends north and south ’ 

7 | through the western part of Portage, Waushara and Marquette - 

counties. This is a region of undulating or rolling topography a 

- and the soil varies in texture including Coloma sand, Coloma | 

Oo fine sand, Coloma sandy loam and smaller amounts of Coloma 

| stony and gravelly sand and of Coloma loam. The soils of these | 

different textures occur irregularly distributed throughout this me 

region. | . 

Of these the Coloma sand constitutes much the larger portion. - 

| This soil is a gray or light brown, loose sand with relatively lit- | 

S tle organic matter to a depth of eight inches. The subsoil is a | . 

: brownish yellow, loose sand, usually extending to a depth of 

| from four to eight inches below which it frequently becomes | 

coarser and contains some gravel. Occasionally a layer contain- - 

ing a little more clay than usual gives the sand a somewhat : 

sticky character and increases its water holding capacity. The 7 

occurrence of these layers of heavier matter gives the field in x 

which they occur a better quality than the average. -_ 

On some fields of the Coloma sand a certain amount of wind _ 

blown sand has collected into slight hills or hummocks. This 

wind blown sand has had most of the fine material and organic . 

matter removed and is therefore of lower agricultural value | 

than that which has not been subjected to wind action. The 

native vegetation of most of this area of Coloma sand was black 

or scrub oak with some poplar and a variable amount of under- 

growth. 

The Coloma sandy loam which amounts approximately to ~ 

a quarter of the area of the sandy portion, is a distinctly better | 

soil than the Coloma sand having from two to three times as 

much silt as the latter in the surface soil and from two to three 

times as much silt and clay in the subsoil. The surface eight 

inches is of a medium sandy loam texture while the subsoil when 

wet has commonly a distinct stickiness due to the higher amount : 

of silt and clay which it contains. This condition is usually | 

| found to a depth of about 26 inches below which it is quite com- 

mon to find a mixture of sand and gravel extending to a depth of 

three or four feet. The areas of Coloma sandy loam are dis- 

| persed irregularly through this section and so are closely asso- 

ciated with the Coloma sand. Many farms contain some of each; 

comparatively few farms are on Coloma sand entirely. 

| The morainic belt described on page 103 is largely made up
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a of rather choppy hills and ridges and consists largely of gravel 7 

- and sand, often quite stony, and was largely mapped as the Co- 

a loma stony sand. | 
oe | The Plainfield soils were formed by stream and to some ex- 

a tent lake action and by outwash from the moraine itself. The | 

2 most extensive and characteristic area forms a broad belt along : 

oo the west side of the moraine in western Portage, Waushara and | 
oO Marquette counties and extends westward over a considerable | 

| _ portion of Adams county. Smaller areas of level sandy land | 
: formed in small shallow and temporary lakes are found in the : 

oe area east of the moraine. On the whole the Plainfield soils are 
| | more uniform in character than the Coloma soils. They are . 

practically level and, for the most part, are quite uniform in tex- | 

ture though occasionally a thin layer of finer sand or even silty 
- material is found at varying depth below the surface. The . 
: Plainfield soils are more extensive than the Coloma soils cover- 
oe ing at least twice as large an area, a larger portion of this being 
” in the broad area of eastern Adams and adjoining counties, but 
| extensive areas are also found in Juneau, Jackson and Monroe 7 
. counties where they were developed in either the shallow water : 
ce | of the glacial lake occupying the Wisconsin valley toward the 

- Close of the glacial period or in the valleys of the streams con- : 

vo nected with the lake. | 
- While these soils are, in general, about the same as the Coloma | 
7 soils their more level topography has the effect of keeping the | 

ee water table somewhat nearer the surface so that over consider- | 

: able portions of the Plainfield sands and fine sands the moisture 
of the water table is reached by deep rooted crops more readily 

oS than on the Coloma soils, as a rule. Moreover, the more level 

surface of the Plainfield sands makes their cultivation easier and 

on the whole the Plainfield soils, therefore, have a somewhat 
: higher value. Nevertheless, since many farms in the area of | 

Coloma soils have some sandy loam which increases their value, | 
7 where the amount of this sandy loam is important the farms 
. are of higher value than those entirely located on Plainfield sand : 

7 and fine sands. 
- Black, imperfectly drained soils of the Dunning series occur 

. extensively along the borders of the marshes which are found | 

oo chiefly in the area originally covered by the glacial lake above oe 

mentioned. 

- The soils of the Dunning series vary all the way from black 

. sands through fine sands, sandy loams to even fine sandy loams.



AREAS OF SANDY LOAMS 107 

| ‘ CLEAN AI! 

Be Va BEC des K\.\|| WBS SLY PO SSS) IKI EN 

Uj eS SN NS 
t WY 5") LK SS VU; = i SS 

BS SKS x iE A f SSS y = / Ye CSR 
BASS | SS 

UPS AY 
eR SS RE PN RAN WAS 

ae WA 
I iL 
SSS SY IIH 
SSS SS ey Uh 

KEY TO SOIL MAP 

Peat Nie Sondy Leow 

azaee ets, ee... 
Coloma Sand Donning Sand wasikenia 

8 Praintield Sand fl Sen @ Sandy 

_ Fig, 14——Map of an area in Portage County, on the scale of three-fourths 
ineh to the, mile, showing relation of the different types of soil in that part



: | 108 THE SOILS OF WISCONSIN 

oo The total amount of organic matter varies from three or four 
| per cent, which is only enough to give color to the sand, to 10 or 

- 15% which marks the transition to muck. These areas of Dun- 
ning soils are very irregularly distributed occurring not only 

- along the border of the marshes but along shallow streams and 
| water courses forming “draws.” They occur, therefore, on a 

| very large portion of the farms of this section and when properly 

| managed have an important relation to the farm as a whole. 
. Their larger content of organic matter and higher water hold- 

oS ing capacity make it possible to increase their productivity 

through the use of lime and phosphate or manure to a higher 

| _ degree than is easily reached in the case of the lighter colored 

| _ sands of the Plainfield series. They are intermediate in character | 
| between the latter and the peat and muck soils described later. 

7 The Boone sands and fine sands were derived by weathering 

‘from the sandstone rocks of this region and are, therefore, of — 
7 - residual character and they occur in the area that was not 

| glaciated nor affected by the waters which deposited the sands of 

| the Plainfield series. Boone soils are found chiefly in Jackson | 
| . and Juneau counties. They are very similar in character to the 

Coloma sands and fine sands, but, on the whole, have a somewhat 
7 lower agricultural value and a lower content of plant food. In 

. some portions of these areas the Boone sands rest as a blanket | 

: on the underlying sandstone and when the depth of the soil over 

a the rock is shallow it, of course, greatly lessens the possibility 

| of agricultural use. | 7 | 
The accompanying illustration, figure 14, taken from the 

detailed map of a portion of Portage county shows the way in 

: which the various soils just described are associated. It will be 

clear from the map that most of the farms of this region con- 
_ tain two or more types of soil and many of them contain some 

marsh or Dunning soils as well as those of the upland types. 

| NORTHEASTERN SANDY AREA | 

_ The area of sandy soil in the northeastern part of the state | 
occupies a considerable portion of Marinette county and portions : 

of Oconto, Shawano, Forest and Langlade counties. The sandy 

soils of Marinette and Oconto counties were in part derived from 

the Cambrian sandstone which underlies a portion of the area 

that they cover and in part by the action of water on glacial, 

: drift. The sandy areas in the other counties mentioned are
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largely composed of sandy material derived through the action 4 

of water on the glacial till. | 

The chief types of sandy soils in this region have been classi- os 

fied as the Vilas fine sand and sandy loam, which occupies about - 

600,000 acres; Plainfield sand and fine sand, occupying about - 

7 260,000 acres; and the Coloma fine sand which covers 130,006 ; 

acres. There are also smaller areas of other sandy types. | - 

The Vilas fine sand and sandy loams are undulating to rolling 7 

in topography and are composed of sands which have been de- . | 

rived in part from the Cambrian sandstone, and in part | 

from the granitic rocks of the region in Wisconsin and Michigan — 

‘north and east of their present location. They, therefore, have - 

a larger content of feldspar, hornblende, mica and other minerals me 

found in granitic rocks than is found in the Cambrian sand- - 

stone from which by far the larger portion of the sandy soils in : 

the central part of the state were derived. They, therefore, . 

contain somewhat larger total amounts of potash, lime, mag- - 

nesium and phosphorus than do the latter. This somewhat bet- : 

ter chemical composition may give them a little higher degree * 

of fertility, especially when sufficient organic matter has been - 

developed in them to react with the minerals of the soil and 4 

cause these elements to became available. It is not likely, how- : 

| ever, that this difference will ever be very great so that the fer- | 7 

tility is very similar to that of sandy soils in general as dis- . 

| cussed on page 112. . | | So 

: The Plainfield sands and fine sands of this region are very: | 8 

similar in physical character to those of the central part of the OO 

state though they also have a somewhat higher content of plant as 

: food elements since they were derived from the same source ; 

as the Vilas sands above described. The distribution of these . 

soils in this part of the state is shown in detail on the map ac- 

companying the report of the soils of northeastern Wisconsin. | 

VILAS AND ADJOINING COUNTIES 

The large area of sandy soils in the north central part of the 

state covers a large portion of Vilas, and a considerable part of 

Oneida counties with smaller portions in Price, Lincoln and Lang- : 

' lade counties adjoining. ‘The sandy soils of this region were 

| largely brought to it by the ice from an area of sandstone rocks 

in Michigan lying north of this section. These soils include the 

Vilas sand and fine sand and Vilas sandy loam, undulating and |
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- rolling phase, which were left by the ice without being reworked 
: by running water, and the Plainfield sand and fine sand which 
| were formed from the same material but were deposited by 

- streams from the ice and occur in part in terraces along these 
| streams and in part as broad plains of overwash from the ice 

| surface. | 

The materials of the sands of this section were to a consider- 
able extent derived from the sandstone of northern Michigan 
above mentioned which is quite similar to that of the Cambrian 
sandstone of central Wisconsin, but a considerable portion of the 

| sands of this section were formed by sorting of glacial matter 
: derived from granitic rocks and have, therefore, a composition 

similar to that of the sands of northeastern Wisconsin above de- | 
scribed. 

a This whole region of sandy soils is one of great unevenness, 
marshes and lakes abound and the sandy land itself is in part 
rough and hilly, frequently having a choppy appearance of a 

a morainic character. This has the effect of lowering its agricul- 
tural value although it is still true that there are considerable 

| areas of level or gently undulating land which can be used for 
Oo agricultural purposes when conditions justify it. 

Of the sandy soils in this section about 345,000 acres were 
| classified as the Vilas sandy loam which is undulating to 

. rolling in character; 105,000 acres of the rolling phase of Vilas 
| sandy loam, which is much rougher; 93,000 acres of Vilas sand; 

87,000 acres of Vilas stony sand, and about 200,000 acres of : 
| Plainfield sand and fine sand. This area also includes about | | 

° 580,000 acres of peat and muck land and smaller areas of heavier 
- soils such as Mellen and Kennan fine sandy loams and Antigo 

loams and fine sandy loams similar to those described on pages 
, 155 and 168. <A more detailed description of the soils of this 
- section with maps showing their location is given in the Recon- 
| noissance Soil Survey of the northern part of north central Wis- . | 

oo consin. 
: The higher altitude and more northerly location of this region 

give it a somewhat shorter growing period as shown in the map | 

on page 18. This makes the growing of corn especially less cer- 

| tain though the earliest varieties can usually be grown to a silage 

, or fodder stage. It also increases somewhat the risk in the po- 

| tato crop. On the other hand, there is less evaporation from the | 

soils of this section than from soils of similar texture in the cen- | 
| tral part of the state and rye, clover, and other hardy staple crops
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will do somewhat better than in the southern section. The gen- | 

eral management and requirements of these soils are essentially — ; 

as discussed on page 112. | 

The marsh lands of this region consist very largely of peat, a 

portion of which are in the form of open grass marshes while an- 

other portion, probably larger in area, is wooded with spruce, _ .- 

| cedar, and other marsh loving trees. The northerly latitude and 

higher altitude of this region make the marsh lands even more 7 

| subject to frosts than they are in the central part of the state : 
which will limit the agricultural uses materially. Comparatively | , 

little has yet been done in their development though wild hay is | 
frequently cut on them. Their use for this purpose can be 

greatly improved through drainage and applications of proper | 

, fertilizers as discussed on page 114. 

| NORTHWESTERN AREA | —— 

The area of sandy soils in the northwestern portion of the state | | 

forms a broad belt through Bayfield, Douglas, Washburn and 

Burnett counties. The northern portion of this area, largely in | 

Bayfield county, is very rough and irregular in character and | | 

| has been classified as rough land, as shown on the map. The 

remainder forms a belt from ten to twenty miles in width ex- | 

tending southwest. This section is largely of a plain character 

though small portions of it are quite rough and broken and of 

morainic character. Lakes are widely distributed over a large . 

7 portion of this plain and there are considerable areas of marsh 

land largely of peat. The soils of the plain or level portion of 

the area are classified as Plainfield sands and fine sands while the 

rougher morainic portions are of the Vilas series. The sandy 

| soils of this section were largely derived by glacial and water ac- | 

tion from the Lake Superior and Potsdam sandstone underlying 

this section as shown on the geological map on page 36. 

' In chemical composition these soils are, therefore, very simi- | 

| lar to those of the central part of the state though they have a . 
somewhat larger content of calcium, magnesium, and potassium. 

Their agricultural value and adaptation is, therefore, much the 

same as that of the sandy soil of the central part of the state but 

- modified by the more northerly position and higher altitude. 

While a portion of this area can undoubtedly be developed for 
agricultural use when conditions warrant it, it would seem that 

a considerable portion could be better used for forestry purposes.
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= Tree growth, especially of jack pine, is distinctly better than on 

| | similar soils in the central part of the state. 

. There are some limited areas of soils of heavier texture includ- 

ing sandy loams and fine sandy loams in the general areas indi- 

a cated as occupied by sandy soils on the map, and these, of course, 

. have higher agricultural value. | 

| _ The marsh soils of this region are for the most part of an | 

open meadow character and of less depth of peat and muck than 
is commonly the case in the central northern portion of the state. _ 
Some of this marsh land lies along streams of considerable size 

and so can be drained only with difficulty; while other marsh | 
tracts can be more readily drained and with proper management, 

especially the use of potash and perhaps phosphate fertilizers, 

| hardy crops, particularly hay, can be grown. 

| UTILITY OF SANDY SOILS 

Since the state includes so much sandy soil, the problems of 

its improvement are very important. Very sandy soils present : 

several difficulties for the farmer to contend with, but they also 

have some advantages. They have low water-holding capacity. 

They are low in plant food and they are subject to blowing which | 

: injures crops just starting to grow. On the other hand, sandy 

soils are easily worked. There is no loss of time after rains be- 
| fore they can be worked and they warm up quickly in the spring. 

Moreover, they can be purchased at a much lower price per acre 

- than heavier soils so that a farm represents a much smaller in- 

vestment. One-third or more of the gross return on higher 

| priced lands is taken in interest or rental charges. If the diffi- 
culties mentioned can be met, these sandy soils can be farmed 

successfully ; that 1s, the farmer will be able to make a good live- 

lihood on them.. 

The question then is: To what extent can these difficulties 

. be met, and what average yields can they produce in compari- 

gon with heavier soils? The first difficulty mentioned, that of 

: low water-holding capacity, is very hard to overcome to any con- 

siderable extent. Some benefit is secured by increasing the or- 

ganic matter. This can be accomplished best by plowing under 

green crops but the use of stable manure increases the organic 
matter somewhat. However it should be remembered that in 

the feeding of crops 24 or 34 of the total organic matter is de- 

composed in digestion so that only about 1% as much organic mat-
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ter is returned to the soil in the manure as was contained in 

the crops which were fed. 

| . In considering the benefits from the addition of organic mat- 
ter, it should be borne in mind that organic matter or humus © 

holds from six to seven times its weight of water, a large por- 

- tion of which can be withdrawn by crops for their use and this 

recurs with every good rain, so that the addition of one thou- _ 

| : sand pounds of humus to the acre will mean that several thou- 

sand pounds of water will be made available to the crops grow- 

ing on it during the season. = | | 

| Crops Suited to Sandy Soil. Tillage of the land tends to oxi- | 

dize or decompose the organic matter so that it is easier to ac- 

cumulate organic matter in the soil under crops which are not 

| tilled, such as small grains, clover, alfalfa, or grasses, and this 

- principle should be kept in mind in planning the rotation. Nev- 

ertheless, corn uses water very economically, that is, it requires 

| a smaller amount of water per pound of dry matter produced 

than practically any other crop, it grows well on lighter soils 
when sufficiently fertile and it makes the best feed.to use in 

connection with legume hay. Hence, corn should be considered | . 

one of the staple crops on lighter soils in all sections where the 

growing season is sufficient for it. Rye, by getting a good root 

system developed in the fall, is able to start growth very quickly 
| in the spring and mature before the period of the year is reached 

when droughts are liable to occur. Alfalfa, on account of its 
very deep root system and its ability to withstand long drought, 

as well as the fact that it will stay on the land two to five years | 

without reseeding, is one of the best crops on these soils. More- 

over, its very high protein content and excellence as hay makes | 

it of great value used as feed in connection with corn. Also be- 

ing a legume, it gathers its nitrogen from the air and supplies 

that element for other crops when the manure from its feeding ° 

is used. | | 4 
| Clover, though a legume and an excellent hay, has difficulty on 

these soils in that being a biennial it makes but one year’s growth 

: after the year in which it is sown, and when sown with rye or © 

other grain as a nurse crop it is apt to be left without sufficient 
moisture since that is taken by the grain crop and it fails to make 

a catch. It seems likely, therefore, that alfalfa can be used to | 

| better advantage than clover on these lands. Nevertheless, if the 

. soil is sufficiently moist and in fairly good condition, it is often 
| worth while to seed clover on the rye or other grain to be left 

8 - .
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- the year following if it succeeds in making a good stand. It can 

then be plowed under as green manure or used as pasture if it 

is not absolutely needed as hay. When favorable fall rains oc- 

cur rye or vetch should be sown in corn or other interdrilled 
| crops at the last cultivation and may be used for pasture or be 
- plowed under in the spring in fitting them for the following 

crops. Soybeans is a crop which is able to make fair growth | 

| on quite poor soils and offers some return as a cash crop as well - 

- as making good legume feed when other crops are not success- , 

. ful. oo, 

7 Corn, rye, alfalfa, soybeans, and clover are therefore among 

: the best crops for these soils. These crops are best used as feed 

and therefore the line of farming which seems best adapted to | 

| such lands is one in which the growing of livestock plays an im- 

- portant part, and so long as dairy products maintain a fair price, 

— dairying should be followed quite generally on these lands. 

| Potatoes do well on these lands when fertility is maintained | 
| and in seasons having a good amount and distribution of rain- 

| fall. However, they involve so large an expenditure for seed, 

. | spraying, and labor and the risk of drought is so large that 

/ they cannot be considered well adapted to most sandy soils 

| and should be grown only to a limited extent. This is particu- _ 

larly true in the central sandy area where potatoes suffer more 

. - than in the north and they should be chiefly grown on sandy | 

_ loam soils. 

: Other special crops such as cucumbers, melons, navy beans 

and strawberries do well. | | 
Fertilizers for Sandy Soils. The low plant food naturally ex- 

| isting in these soils must be supplemented. This includes nitro- | 

- gen, phosphorus, calcium or lime, and potash. The nitrogen can 

| be maintained through the growth of legumes such as alfalfa, 

ot clover and soybeans. 
- There is a double benefit from the use of fertilizers on sandy 

oo soils; they permit greater growth of the crops as they do on 

a heavier soils, and they have the effect of increasing the efficiency 

- | of the limited moisture in these soils since plants which are mak- 

: ing rapid growth use less water per pound of dry matter pro- 

- duced than do plants which are making slower growth. More- | 

: | over, fertilizer used in growing green manuring crops is used 

/ over again when these crops decompose in the soil and become 

| | available to the following crops. | 
: Some phosphorus must be added through the use of fertilizers. 7
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A uniform practice of using about 200 pounds of 16% acid | 

phosphate, or equivalent amount of other grade, per acre once 

in the rotation of three or four years will maintain the phos- 

phorus on the dairy farm. More is needed on special crops. 

The calcium may be supplied either in ground limestone, : 

marl, or other form. While these sandy soils as a rule are only 

moderately acid, still they have only a small amount of avail- 

| able lime. This substance is needed by all crops. When clover, ' 

alfalfa, or other legume is grown on the field in rotation with | 

other crops and sufficient lime is used in fitting the ground for 

the legume, there will be enough lime left for the other crops 

following. But if no legume is grown some lime should be used 

for other crops. One ton of good ground limestone, or equivalent | 

amount in other form, per acre every four to six years will sup- 

ply the lime needed by most non-legume crops. Many garden 

| plants need ‘more. 

. If the manure is well taken care of, it will return most of the 

potash in crops to be used over again and will cause more of | 

that already in the soil to become available and be added to the 

revolving fund in the organic matter in the manure. The use 

of abundant bedding or other absorbent to take up all the urine | 
in which most of the potash occurs, is a matter of the greatest 

importance on sandy farms. But the use of some potash in 

fertilizer form is frequently profitable in addition to manure. 

This is especially true on ‘“‘worn out” sandy soils and on alfalfa, 

potatoes and other crops needing large amounts of potash. | 

The growing of alfalfa is the starting point in the improve- —— 

ment of such lands. The use of from two to three tons of 

ground limestone, or an equivalent amount of marl, which may — 

mean from three to four tons per acre if it is quite moist or if it 

contains considerable impurity, is necessary the first time the 

land is seeded to this crop. To this should be added 300 to 400 ) 

pounds of 16% acid phosphate or an equivalent amount of higher | 

grades, and 100 pounds of muriate of potash. Inoculation of 

all alfalfa seed is essential. The use of at least a light applica- — 

tion of well rotted manure is a great help in getting a catch of 

alfalfa as it retains moisture available for the seedling. If ma- 

: nure cannot be used, 100 pounds of muriate of potash should be 

applied per acre in addition to lime and phosphate. In general, | 

it is best to sow early in the spring and this may be on a very 

light stand of rye or without a nurse crop entirely. The seed 

should be drilled in a little deeper than on heavier soils and the
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| use of a corrugated roller, which will compress the soil and yet | 
: will leave-the surface roughened, is very helpful; or a smooth 
: roller followed by a light drag may be used. A small field of 

oo alfalfa should be seeded each year since there is less danger of 

winter killing on the younger fields than on the older. 

So When success in the growing of alfalfa has been reached it 
: becomes the source of feed containing the nitrogen and leads 

_ to the production of manure of good quality which is available | 
, - for corn and other crops. | 

Wind-breaks. Wind storms do more damage in a region of | 
| - sandy soils than they do on heavier land both because of the 

a injury to young crops by blown sand and because they cause 
oo the snow to collect irregularly resulting in the irregular distribu- 

tion of moisture when it melts. The use of wind-breaks of jack 

pine or other trees to prevent this trouble is discussed under the 
: head of Forestry on page 31. 

The use of rye or other cover crop is also very helpful in pre- 
- _ venting blowing of sand and should be used for this purpose as 

| much as possible wherever the blowing of sand is likely to oc- 
, cur. The arrangement of land in long narrow fields so that a 
- part of them will be under crop during April.and May and will 
“ protect the others which are bare at this time is also beneficial. 

| These winds are most commonly from the west and where prac- | 

tical the fields should be long north and south, but even where | 
oe it is necessary that they should be practically east and west they 

- are still beneficial because it is seldom that. the wind will blow 
directly from the west. , | 

Pasture. On farms including only sandy soils, one of the dif- | 
| ficulties in stock farming is that these lands are poorly adapted | 

: to pasture. The true grasses do not do well on such soils so | 
that there is practically no permanent pasture. When a good 

7 catch of clover is secured and there is enough alfalfa to pro- 
_ duce the hay needed, the clover may be used as pasture. It 

should not be pastured in the fall of the year it is sown as 
7 this will kill it out, leaving practically no pasture for the next 

ae year. When clover is not available, rye may be used for a short 

| pasture seasén. The white biennial sweet clover, sown in the 

. way described for alfalfa, under favorable rainfall makes ex- | 

cellent growth and may be used as pasture or as a soiling crop, 

| but in many cases pasturage must be supplemented by silage. 

_ A considerable portion of the farms of the sandy areas in- 

| clude some marsh or meadow land as well as the upland sandy |
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soil. On such farms the meadow or marsh land may be used aa 
as permanent pasture or hay land. The narrow strips of re 
meadow land along streams usually have a black sandy loam a 

soil, while the larger marshes are composed of peat for the 

most part. The black sandy loam meadow strips are low in 7 
| phosphorus and lime and an application of from one to two 

tons of ground limestone or marl per acre as a top-dressing, once | - 

in four to six years, will undoubtedly be very helpful not only | 

| in promoting better growth and tending to encourage the better / 

grasses such as blue grass and even clover, but it will also in- | 

a crease the lime content of these grasses which leads to produc- | : 

tion of better bone in the animals fed. These lands are also . 
. very low in phosphate and the practice of applying a top-dress- | 

ing of about 200 lbs. of 16% acid phosphate or its equivalent in | | 

other grades every two or three years will greatly improve the 

| pasturage. Lime and phosphorus are both needed to get the best | - 

results. On farms containing such meadow land as well as upland - 

sandy soils, the most of the manure should be used on the sandy | - 

land while the use of moderate amounts of lime and phosphate or o 

of a fertilizer containing both phosphate and potash will main- - 

a tain the fertility of the meadow land which already contains a | 
7 large amount of nitrogen in the organic matter. Where the marsh — i 

land is of peaty character, its treatment should be that de- 7 
| scribed on page 122. | | 

Peat as Fertilizer on Sand. On such farms it is often practic- . 

able to use some of the peat as a top-dressing on the sandy land. oO 

Peat which has been dug out of the ditch and allowed to dry a 

- few months and then applied at the rate of 15 to 20 loads to the 

acre, distributed with a manure spreader, will add a large —— 

-. amount of nitrogen and organic matter needed by the sandy soil 

and if this is supplemented by the use of 200 pounds of 16% | 

acid phosphate or its equivalent of other form and 50 to 75 | o 

— pounds of muriate of potash, it makes a very good substitute for | - 

barnyard manure and is a great aid in developing the fertility 7 

| of such land. : 

On the experimental field on Plainfield sand at Sparta, a com- 
parison was made of barnyard manure used at the rate of fifteen _—_. 
loads per acre, once in four years, with twenty-five loads of peat 

| of a low grade supplemented with 100 pounds of muriate of pot- 
ash and 200 pounds of acid phosphate per acre. The yields of 

| corn the first year were distinctly in favor of manure but this 

| difference gradually decreased. In 1913, the fifth year of the
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. experiment after the second application of both manure and 

- péat, the yield with peat supplemented with phosphate and 

7 potash was 43.5 bushels to the acre and on the plot treated with | 

manure it was 56.5 bushels per acre while that on the untreated 

: plots was 18.5 bushels. The use of peat in this way is practicable 

a only when the haul from its source to the land on which it is to 
~ be applied is short, since large amounts must be used. The peat 

- should also be as dry as possible and consist largely of. organic 

— matter, since any sand or earthy matter it contains is of little 

value and adds greatly to the weight. Lime should be used with 

7 the peat treatment whenever it would be used on the same land 

- with manure or other fertilizer treatment. 

| Yields on Sandy Soils. Based on the experience on the Han- " 

cock Station and elsewhere it is estimated that during years of 

| average rainfall and with good farm practice on farms on which 

7 most of the crops are fed to stock and the manure returned to | 
the land, and the loss of phosphorus in milk and animals sold is 

| made good by purchase of phosphate, yields of 8 tons of corn 

silage, 16 bushels of rye and two tons of alfalfa hay can be 
grown on the medium and fine sands of the state. On such 

farms most of the manure should be used on the corn, together : 

| with 200 pounds of 16% acid phosphate or its equivalent, and 

lime, phosphate and some potash should be used on the alfalfa 

ground. 

On these farms the rye would be sold and suitable concen- — 

—— trates purchased. The crops of three, or at most four, acres | 

would furnish feed for a dairy cow. A farm of 100 acres 

should supply feed for 20 cows, 10 hogs and three work horses 

| and five acres of potatoes or other special crop could be raised. 

7 These yields are not more than two-thirds those secured on good 
| silt loams but the investment is not more than half as much and 

oe the labor of tillage is much less. In the opinion of the writer, © 

: | greater relative improvement can be made in the management 

; of sandy soils than of heavier soils through the use of lime and 

- other fertilizers, the selection of crops better adapted to them, 

’ growing these crops in the best sequence or rotation, and in 

other ways. Whether these improvements would be sufficient 

to permit very sandy soils to be farmed with profit under eco- | | 
nomic conditions as they at present exist may be a question, but 

that they can be farmed with profit in the near future when , 

the demand for food has increased can scarcely be doubted. To 

make this possible, however, it will be necessary to prevent |
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| speculation from raising the selling price of the land itself. The - 

capital on which interest charges can be paid in addition to op- : 

erating expenses will always be low in comparison with heavier oe 

lands. 

The experience at Spooner, Crivitz and elsewhere indicates | 

, that under the same conditions yields of 10.tons of corn silage | a 

| or 45 bushels of corn, 20 bushels of rye, 40 bushels of oats, two : 

| tons of clover and two and a half tons of alfalfa can be grown on 2 

the sandy loams. | SC | 

7 Mixed Sand and Peat Farms. Throughout the sandy area of : 

the state marshes of peat and muck soil are widely distributed. a 

The result of this is that a very large number of the farms in- _ 

clude both. Probably more than half the quarter sections of . 

all the sandy area in the state have at least 10 acres of one and - 

the balance made up of the other kind of soil. When this is the 7 

case the farm as a whole is benefited by the fact that it con- oo 

tains two quite different types of soil. The sandy soil is adapted : 

to some crops which do not do well on the peat, and vice versa. 

To take advantage of this relation the farmer should use a . 

large part of the manure produced on the farm on the upland s 

or sandy soils and use the special fertilizer containing potash - 

or potash and phosphate, when that is needed, on the peat. By ; 

the use of the marsh or peat land for root crops and hay and : 

pasture, if in sufficient amount, and using the upland for corn, ” 

rye and alfalfa, the total yield on the farm can be increased | 

greatly. 

MARSH SOILS OF SANDY AREAS . . 

There are approximately 1,000,000 acres of marsh soils in the - 

| areas of sandy soils. For convenience, marsh soils may be clas- 

| sified into peat, muck, and marsh border types. In the work of | 

our survey we have limited the term “peat” to soils having — 7 

50% or more of organic matter and less than 50% of earthy | | 

matter; “Muck” to soils having between 15 and 50% of organic | 

matter; and “Marsh Border Soils” to those occurring along the | 

border of marshes and elsewhere and having between 5 and 15% 

of organic matter. Soils of the last mentioned character in these 

sections are classified in the Dunning series. | 

Peat is further subdivided into deep, medium and shallow 

| phase. The first being over three feet in depth, the second be- 

tween eighteen inches and three feet, and the third less than 

eighteen inches and usually over six inches. It would have



| 120 THE SOILS OF WISCONSIN — | 

. been better if the term “peat” had been limited to soils having 
| 70% or more of organic matter. The use of the terms “peat” 

_ and “muck” varies in different sections of the country. In some 
, _ sections only the coarse, undecomposed fibrous matter is called 

— “peat,” while any soil, no matter how high in organic matter, 
| but so far decomposed that the fibre tissue of the plants which | 

: formed it has been destroyed, and usually having a black color, 
is called “muck.” However, as will be explained later, the chief 

| difference in composition and fertility between peat soils and all 
other soils is due to the amount of vegetable matter they con- 

. tain, rather than its stage of decomposition, so that the amount 
| of earthy matter a soil contains mixed with the organic matter is 

the thing of greatest importance. | 
Origin. Peat soils have for the most part been formed 

- through the growth of vegetables of various kinds. In some 
cases it was largely sphagnum or other mosses which grew in 
shallow ponds and lakes such as were left very thickly scattered 
over the area left by the glacial ice sheet. In other cases the 

- | bulk of the vegetable matter was made up of sedges and grasses. | 
: Often this sedge and grass type of peat overlies a layer of moss 

peat. , | 
| Peat Vegetation. These peat marshes are now covered with 

: a great variety of vegetation. A portion of them are covered 
ehiefly by tree growth such as tamarack, spruce, alder, black 
ash and willows. The grass vegetation varies from a variety of 
sedges including wire grass to grasses including Blue Joint 

| and others. The cost of improving marsh land of course is 

_ greatly affected by the form of vegetation covering it. Tree 

growth even though the roots are commonly very shallow is 
- much more difficult to remove in the processes of clearing. 

Chemical Composition. The greatest difference in the fer- 
| tility between marsh land and upland soils is due to the very | 

_ great difference in their chemical composition. Upland earthy 

: soils being formed from rocks containing practically all the es- | 

. sential elements of plant food, except nitrogen, are relatively 

higher in the elements, calcium, potassium and phosphorus 

though they may be quite low in nitrogen unless a considerable 

| amount of organic matter or humus has been forming on them. | 
| _ Marsh soils, on the other hand, being formed by the accumula- 

oo tion of vegetable matter are high in nitrogen but are practically 

always low in potassium which is gradually leached out as the 

| vegetable matter accumulates and are often low in calcium and
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| phosphorus when expressed on percentage basis. Furthermore, a 

peat soils are always very light. A cubic foot of peat taken 8 

from a bog, thoroughly dried and then weighed, will be found “ 

to weigh only from 10 to 16 pounds while a cubic foot of earthy - 

: soil weighs from 65 to 100 pounds or from 4 to 10 times as 7 

| much. The result of this difference in weight is that the amount os 

| of plant food per cubic foot or per acre to a given depth is very - 

much less in the peat soil than in the earthy soil even though | _ 

they were percentagely the same based on dry weight. The | 

following table shows the average chemical composition of marsh | 

and upland soils expressed both percentagely and in pounds per me 

acre to a depth of 8 inches. - 

AVERAGE COMPOSITION OF UPLAND AND PEAT SOILS . 
eee eee eee ene HL} | | 

| | Pounds per acre to a depth . 

Blement Fervent a : 

Opa Peat Upaad Peat | . 

| | Nitrogen_........----------e-eeeeeeeee |B 25 | 8,000. 12,500. 

Phosphorus. ------------------777777772 | a0 0.25 40000. 1,250. , 
aa” °; 

| : While the amount of the different elements which are in a — ° 

form available to crops is not strictly proportional to the total - 

-  gmount in the soil, still such very great differences as exist be- 

| tween upland and peat soils do determine the relative amounts os 

| which are available and show those which must be supplied by _ 3 

| - fertilizers. | | | De 

The radical difference in chemical composition between peat ie 

and upland soils above mentioned must be recognized in any : ~ 

plans for the development and agricultural use of these soils. | CO 

: It is evident that they are abundantly supplied with nitrogen - 

so far as the total amount present is concerned. This nitrogen, | 

| however, is contained in organic or vegetable matter in forms | ; 

. not immediately available to growing plants and must be made : 

available through processes of decay which are largely carried 7 

on by fungi and bacteria in the soil. These organisms, how- 

ever, are quite commonly lacking in newly cleared peat land. — 

To such an extent is this often true that peat can be used as 

an antiseptic substance for the dressing of wounds. In order 

. to encourage the processes of decomposition necessary to make 

the nitrogen available, organisms which cause it must be intro- | 

duced. While this will take place to a considerable extent with-



_ 122 , THE SOILS OF WISCONSIN 

a out artificial stimulus through dust blown from surrounding 
land and otherwise, the use of a light dressing of manure is very 

- beneficial, probably largely because it inoculates the soil with a 
: variety of organisms which set up the processes of decay and 

_ nitrification. In colder countries it is rather general practice. 
| to use nitrogen fertilizers even on peat soils because of the 

slowness of the processes of decomposition and _ nitrification. 
‘ In our climate, however, it is not often necessary to use fertil- 

| | izers containing nitrogen providing suitable conditions for de- 
| cay and nitrification are provided. 

- - Potassium or potash, which is necessary to the growth of all | 
plants, exists in very limited amount in peat soils. In some 

| cases the amount is so small as to be barely more than a trace 
while in other cases there is a sufficient supply to permit fair 

7 growth at least for two or three years without further addition, 
| but there need be very few exceptions to the statement that an 

application of potash in some form is necessary to the best re- 
: sults in the development of marsh soils. The amount needed will 

depend largely on the crops to be grown. Small grain such as 
rye, oats or barley need comparatively small amounts of this 
element for good yields while other crops making heavier growth 
such as corn, cabbage, or sugar beets require much larger © 
amounts. An application of 100 pounds of high grade Muriate 

. of Potash containing 50% of potash may be sufficient for an 
| acre of small grain but for corn, 200 pounds, and for a heavy 

crop of sugar beets or cabbage, from 200 to 300 pounds, is neces- 
| sary. . 

7 Whether potash fertilizer must be used regularly year by year 
7 | on these lands depends very largely on whether the entire crop is 
- moved from the land and sold or the major portion is fed and 

the manure returned to the land. The following table shows 
: the amount of potash in different crops and in different portions 

of the crops. | 

AMOUNT OF POTASSIUM IN CROPS 
OS 

Crop and Yield - -‘InSeed In Straw or Stalks 

| Alfalfa hay—4 tons......_...-_...___................. |... 95. 

Gats—5 Bushels 72222222 ciitcceccccttte pag 31. | 
- Corn—65 Bushels________________________ 12.0 66. 
Potatoes—200 Bushels_________-_______________________ 53 (tubers) 20. 
Sugar Beets—15 Tons________.._-_____________________. 82(roots) . |_-____--____ Lee 
a



AREAS OF SANDY LOAMS 123 oe 

From this it will be seen that in general the larger portion of 7 . 

the potash is contained in the stalks and leaves of plants and a : 
very small part in grain. If, therefore, the stalk and straw of . 

| most crops grown on these lands is used for feed or bedding : 

| and the manure returned, it is possible to return to the soil the : 

larger portion of the potash which has been used in the grow- , 

| . ing of the crops so that much less need be added in the form of 

| fertilizers thereafter. It should be borne in mind, however, that - 

in the digestion of the animal a relatively large portion of the _ 

potash is excreted in the liquid manure and the smaller portion 2 

in the solid manure. Unless an abundance of absorbent or bed- 

ding is used and great care is taken to prevent the leaching of © 

manure before it is applied to the land, the larger portion of the . 7 

potash may be lost even though the bulk of the crops is fed. | 

Peat itself is an excellent absorbent and its use in stables for ; 
: that purpose on marsh lands is very desirable. It is also im- 

portant that the manure be spread as soon as possible after be- , 

| ing moved from the stable or if not it should be protected from 

leaching by being kept under a roof. | 

In general when heavy growing truck crops such as cabbage, 

onions and sugar beets are grown, considerable amounts of _ 

potash should be used as fertilizers to secure good results. In 

dairy or other forms of livestock farming careful management —_ 

of the manure will reduce very materially the amount of potash 

needed. It is recognized, however, in all countries in which peat 

farming has been practiced for many years that it is very im- 7 

oe portant that potash fertilizers be used even in stock farming | 

during the first three or four years after peat land is broken and | 

that a sufficient amount be added continually after that to re- " 
place any losses which may occur due to leaching of manure or | 

to the sale of any crops. | 

Lime or Calcium. Lime or calcium is one of the essential ele- : . 

ments of plant food. This element occurs in upland or earthy a 

| soils in two quite different forms. It exists in many silicate : 

minerals such as occur in granite and other igneous rocks and as } 

carbonate in limestones. The sandy soils underlying practically 

all of this central area of the state contain some silicate miner- 

als having calcium but the decomposition of such minerals is 

very slow and especially in sandy soils where the grains are 

coarse the amount lost out from them from year to year is quite 

small. The calcium in carbonate form such as occurs in lime- | 

stone on the other hand is much more readily soluble. | ,
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Since the ice in flowing down the Green Bay basin during the — 

| ice period flowed across the limestone region east of the portion © | 

of the central part of the state, it ground up much of this lime- 

stone mixing it with the surface soil and carrying more or less 

of it on across a portion of the sandy area to the moraine which | 

| formed the border of the ice sheet. The water passing down | 

: through the sandy upland soils surrounding marshes east of the | 

: moraine dissolved some of this lime and carried it into the 
marshes. Moreover, streams arising in these marshes and flow- 
ing westward across or through the moraine carried some lime 

to the marshes farther west. As a result of this there is a small 
or moderate supply of lime in many of the marshes of the sandy : 

area east of the moraine and even in those bordering the 

moraine on the west, but marsh lands lying farther west in the 

sandy area such as those in Juneau, Monroe, Jackson and Wood | 

counties have much less lime. The addition of lime as a fertiliz- 
er will, therefore, probably prove necessary in the western por- 

| tions of this area. This has already been shown by experi- 

ments at Pray, Sprague and other points. The use of a ton of 

+ ground limestone or its equivalent of marl per acre every two © | 
. or three years or of two or three tons per acre less frequently 

will probably prove profitable. For crops such as alfalfa, clover, 

- sugar beets, cabbage and onions larger amounts are needed than 

_ for small grains or grasses such as timothy or Blue Joint. 
In the use of lime on marsh soils it should be remembered 

that there is often a tendency for water to move upward in 
| marsh lands due to pressure of water in the higher lands sur- : 

rounding. This has a tendency to bring lime or other soluble _ 
matter up to the surface of marsh lands so that as they overflow 

the water carries the lime away. In consequence, it is desirable 

| _that any lime applied be mixed with the soil down to a good 

depth rather than be applied as a surface dressing only. | 

Phosphorus. While it is true that expressed percentagely 

peat soils contain a fair amount of phosphorus, the very light . 

weight of the peat means that there is relatively a very small 
: ‘amount of this element in an acre to a given depth in compari- 

son with that in upland earthy soils. The availability of phos- | 

| phorus already in the soils depends in part on the rapidity of 

_ decomposition in the soil and in part on the amount of lime it | 
- contains. When there is a fair amount of lime in peat soil the 
phosphorus seems to be largely combined with it and to be more 

_ readily available than when there is a very small amount of |
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lime, in which case the phosphorus seems to be more largely a, 

combined with iron and aluminum in forms which are much less © _ 

| soluble and available to plants. It is a matter of common ex- 7 o 

perience consistent with this explanation that marsh lands - 

which have a fair natural supply of lime are not so markedly | 

| deficient in phosphorus as those in the central and western por- | 

tion of this area where the lime content is small. The use of 

phosphate fertilizers on. peat at Coddington near the moraine 

has not so far proven necessary to secure fair yields, while | 

further west at Pray, Sprague and Mather, phosphate has 

proven quite beneficial. : 

It should, however, be remembered that phosphorus exists in | 

all soils in very small amounts and that it is subject to loss from 

the farm in practically all systems of farming, including dairy- 

ing or other forms of stock farming. A considerable portion of 

the phosphorus in feed is fixed in the bones of animals even that : 

| secreted in the milk going to the bones of young growing ani- 

‘mals so that it is never returned to the soil. Even though phos- 

phate fertilizers may not prove necessary or profitable during» | 

the first few years of cropping of peat lands, it is to be expected 

| that a moderate use of them will prove necessary and _ profitable . . 

in later years. Trials should therefore be made from time to | 

time to determine what benefit may be secured from their use. 

- FROST ON MARSH LANDS : 

It has been well known for a long time that low ground adja- | 

cent to high ground is more subject to frosts in late spring and | _ 

| early fall than the high land is. This is because the cool layer 

| of air forming in contact with the surface soil which becomes . 

-  e9ol through radiation of its heat during the night is heavier 

than the warm air higher up and flows down the hill sides, col- 

lecting in low areas leading to formation of frost and higher on 

the hillside it is replaced by warmer air from above, thus keep- 

ing the temperature up and lessening the danger of frost. On | 

the extensive plain of the sand and marsh region in the central 

| part of the state, however, there is little opportunity for this | 

air drainage since there is very little relief between the marsh | 

and the sandy portions. Nevertheless, experience has shown . 

that the peat lands of this region are much more subject to_ 

- : frosts than the sandy soil only a few feet higher. In the study | 

made by the writer of conditions on cranberry marshes in 1904
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and 1905 and reported in the 21st annual report of the Wiscon- 
sin Experiment Station, this tendency to frost was shown to be | 
due to the low heat conducting power of peat in comparison with 

. | earthy soils. In the summer of the years mentioned, tempera- 
| ture on the peat was found to be from 8° to 12° lower than 

those on sandy islands a few rods away and but 1 to 8 feet high- 
| er; in fact plots of peat ground covered with a few inches of 

| Sand were often free from frost while the berries on peat ad- 
jacant were ruined by frost. This explanation of the tendency 
to freeze on broad peat lands was later studied by Professor Cox 

| of the U.S. Weather Bureau with similar conclusions. 
— Peat soils have lower power of conducting heat than earthy | 

soils, so that the subsoil of peat is not warmed as much as up- 
land soils during the day. Therefore, radiation of heat during 

oo the night causes them to reach lower temperatures, often re- | 
| sulting in frost on peat lands when no frost is formed on uplands | 

| | Surrounding it. In general, it may be stated that the probability 
of frost on peat soils of any given locality is approximately the 
same as that on upland soils having good air drainage 150 miles 

_ farther north. 

DRAINAGE CONDITION ON MARSH LAND 

The wetness of marsh soils in their native condition is usually 
| too great to permit the growth of many cultivated plants and to 

interfere with the operations necessary for their seeding and 
| harvest. The first step in the improvement of these lands, 

therefore, is drainage. Most of the large marshes of the cen- 

tral part of the state have been supplied with outlet ditches. 

These in many cases were constructed by straightening and 

deepening the channels of streams previously existing. These 

| outlet ditches are for the most part a mile apart, thus furnish- , 

ing outlets to most quarter sections of land. During dry sea- 

- sons the major part of this land is now sufficiently drained for 

the growth of staple farm crops during the growing season, 

-. though considerable portions are still too wet early in the spring 

: to give suitable conditions for working, and during wet seasons 

large portions are too wet for any but hay crops or pasture. It 

: will be necessary to install laterals of small ditches or tile over a 

| | considerable portion of these marshes in order to produce suf- 

ficient drainage for many of the crops it is desired to grow. 

| These laterals can usually be 10 to 20 rods apart when laid suf- 

ficiently deep so that the expense of drainage is very much less
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Plate XXII. View of typical grass marsh in central Wisconsin. Near Endeavor.
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than in the case of level clay land where tile must be much clos- a 
er. The average cost of the outlet ditches in this section has 
been from $6 to $10 per acre and an average expense of an equal . 

| amount will furnish good drainage for all staple crops. | 

| | CROPS ADAPTED TO MARSH LANDS | 

In selecting crops for these marsh lands the chemical char- 7 

| acter or fertility of the soil, the relation to frost and drainage | 

- conditions must all be taken into account. The tendency to . 
| frost on these lands in central Wisconsin results.in considerable 7 

| risk to tender crops such as corn and potatoes, though this 

| danger is not sufficiently great te make it unwise for each | 

farmer to grow a small acreage of such crops, but the chief re- | 

| liance should be placed on crops less subject to frost such as | 

: grasses and clovers for hay, small grain, and hardy root and _ 

—_ vegetable crops. 7 
The large water holding capacity of these soils and the abund- a 

ance of nitrogen make them well adapted to crops growing : 

| throughout the season such as grasses for hay and pasture and 

to crops making rank heavy growth such as corn, cabbage, beets, a 

hemp, and sun flowers when the elements of phosphorus and po- we 

tassium are supplied as previously shown necessary. Truck - - 

crops such as cabbage, onions and celery can be grown very suc- oF 

cessfully on these lands but of course only a very small portion | 

| : of the land is needed for these crops. The entire acreage in | 7 

cabbage in the state is only from 10 to 15,000 acres and in os 

sugar beets only from 10 to 20,000 acres. Moreover, the weight “ 

| and bulkiness of these crops is such as to make it practicable —— 
to grow them only where shipping facilities by rail or truck to | 

consuming centers are good. The larger portion of these crops . 

produced for shipment in the state is grown In the southeastern : 

portion, tributary to Chicago and Milwaukee. Itis not probable, | 

therefore, that these crops can be extensively grown to advantage : | 

in this section of the state. The other crops mentioned include | 

~ gugar and canning beets, and hemp may be grown to advantage : 

when market conditions and prices are favorable. 

For the most part these lands must be used for the production 

| of staple crops used directly as human food or as feed for stock. 

Under present conditions chief reliance should undoubtedly be | 

placed on crops used for stock feed such as pasture and hay , 

grasses, legumes with the hardy roots and some corn or sun 

- flowers as silage for winter feeding. When properly fertilized



| 128 THE SOILS OF WISCONSIN 7 

| through manuring, supplemented by lime, potash and phosphate 

as needed, excellent yields of these crops can be secured, as the 

results of experiments and individual trials over a long period 

| have already shown. Following are the results of trials made by 

| the Experiment Station at a number of points on peat land of this 

| character. | | 

: YIELD AND TREATMENT OF POTATOES ON PEAT SOIL AT 
| | MARINETTE—1907 | 

Bushels per acre 
Plots Treatment peunds per acre of salable potatoes 

1 Blank_.____2 2 -- eee 88. 
2 Manure 10 ,000________________ eee eee 138.8 
3 Manure 20 ,000__________________________________ eee 185.1 © . 
4 Manure 30 ,000____. eee eee 218.8 
5 Blank________----- eee eee 86.0 
9 Ashes 2 ,000_.._--_ 2 eee 146 /6 

12 Ashes 2 ,000, acid phosphate 300___________________-______ Lee 196.6 
13 Lime 800; potash 50; phosphate 200_____._._-_-_____-_____-_----- 160.0 

. 14 Lime 1,600; potash 50; phosphate 200 ________________________- 126.0 
15 Lime 2,400; potash 50; phosphate 200 ________________________- 105.3 
16 Blank__________--_______-________ eee 66.6 
19 Potash 50; acid phosphate 400_____..__._-____-_____-_-______---- 164.0 

, Treatment and Yield of peat soil at Phillips (1906) | 
. R Blank___--.--2 eee eee eee ~~~ 12,727 Ibs. hay (acre) - 

| Ss Sulphate of potash 100 pounds per acre.___________-._--.-.---- . 
Ss Acid phosphate 275 pounds per aere________________________-_--]| 4,906 lbs. hay (acre) 

| Yield of Hay on Peat at Marinette in 1905. On the same | 
tract of land on which the potato yield of 1907 above given was 

secured, several varieties of grasses were grown, being seeded in 

1904 and harvested in 1905. The yields and treatments are 
given in the following table. On these plots 320 pounds of 14% | 
acid phosphate and 135 pounds of high grade sulphate of potash 

were used either alone or together and in comparison with . 

them a treatment of 16 loads of manure per acre was applied 

on another plot. | : 

¢
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-- FLAY PER ACRE ON VIRGIN PEAT SOIL UNDER TREATMENT © “t 
WITH VARIOUS FERTILIZERS . | ot 

Timothy Fall Meadow Fowl = 

Treatment and alsike Meadow fescue mene | | = 

OS | ts] bss. . “2 

Potash_......___--------------------t- 160 224 576 512 og 
Aeid phosphate------------------------- 960 1 ,024 1 ,600 1 ,984 ae 

Acid phosphate and potash.--------------] 2,080]? hoa 1G ae 3 
. 16 loads of manure per acre_-_ _------------ 2 ,816 2 ,400 2 ,080 2 272. . 

Acid phosphate and potash -—------------| 2400 | PS | so)” 82 = 
Acid phosphate--_---------------------- 896 1 ,280 960 - 1,760 4 

| | . 

The result of this trial indicates that on this peat tract phos- os 

phate is more beneficial than potash used alone but that the | 3 

| largest returns are secured when both are used. - 

Yields at Coddington. More information regarding the yields - ~ 

and crops on peat is being secured from the Experiment Farm - 

at Coddington. This ground is located near the border of the = 

| area covered by glacial ice and the peat has a fair amount of _ - 

lime, probably largely brought to it by streams coming from the 2 

: glaciated area so that it is not acid. It does not show marked . 

| need of phosphate at present. It is quite probable that the need . 

of phosphate will develop later since the total supply of phos- ae: 

phorus in the soil is small. : 8 

| A portion of this farm is devoted to a four year rotation of Oe 

corn, oats, rye and clover. For the first four years all of the ak 

fertilizer treatment was applied at the time the ground was be- oe 

ing fitted for corn and consisted of eight tons of manure on . 

| certain plots, 150 pounds of muriate of potash spread broadcast 

on other plots, and on still others phosphate as well as potash - 

was used. The average yield on the plot receiving potash alone - 

was about 514 tons of silage corn, 40.6 bushels of oats, 22.8 Cs 

bushels of rye and 2011 pounds of hay. Following the appliea- . 

tion of eight tons of manure the yields of silage corn averaged 7 : 

- 51% tons, of oats 34 bushels, rye 17 bushels and hay 2009 pounds. | 

| On all plots receiving no treatment the yields averaged 314 | 

tons of silage corn, 20 bushels of oats, 8 bushels of rye and 1860 

pounds of hay. | 

, On another portion of the farm a five year rotation of roots, 

corn, hay or pasture is followed and plots for different fertil- 

izer treatments laid out. An initial application of six loads of | 

| manure was applied to all at the beginning and for the root crops 

9
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900 pounds of an 0-10-15 fertilizer was used. The yields se- 
cured were,—potatoes, 147 bushels; carrots, 437 bushels; and 
clover 1945 pounds. | 

On the third field treated with 400 pounds of 0-8-24, oat and 
| pea hay yielded 4,600 pounds, Alaska peas 12 bushels of dried. 

peas, hemp 11,672 pounds of straw yield, 625 pounds of line 
hemp and 1115 pounds of tow, while without fertilizer the yield 
of line hemp was 50 pounds and of tow 330 pounds. Millet 
yielded 467 pounds at a two year average on the same field, | 

7 parsnips 8 2/3 tons, alfalfa 3890 pounds, alsike and timothy | 
4370, sunflower silage at a two year average 16.3 tons and can- 
ning beets as a three year average 7129 pounds per acre. 

| Cranberries. Cranberries were found growing wild on the 
| marshes of central Wisconsin and have for many years been | 

cultivated in that section. At first the only effort made in in- 
creasing their yield was through the control of water used for 
protecting them from frost and to increase their growth during 

: very dry seasons. This was done by the construction of low . 
dikes along the lower sides of the marshes and also by the con- 
struction of dikes or dams for impounding of water on land 
above, and of ditches leading the water to the marshes. Later, 
better preparation of the cultivated bogs was provided by scalp- oe 
ing the surface of the marsh, thus securing a level, uniform area 

| on which cranberries were transplanted in such a way that the 
flooding and drainage of the water could be more adequately 

| controlled. Still more recently further improvement has been 
_ made by the sanding of these prepared beds, either before trans- 

planting or later, thus making it possible to reduce the amount 
of other vegetation and also to increase the temperature of the . 
surface soil leading to better growth and earlier ripening of the 
fruit. | 

Wisconsin has for many years ranked third in the United 
States in the production of cranberries, following Massachusetts 
and New Jersey. In recent years the area in bearing vines has 
been approximately 3000 acres, but the maintenance of an ade- 
quate supply of water for their growth and protection has re- | 
quired the use of several times that area of other marsh land ly- 
ing above the cranberry marshes proper. 

This section of the state includes many tracts unusually well 
suited to the growth of cranberries, including land having the 
slight but uniform slope necessary for the location of the cran- 
berry beds so that water can be used on them to advantage, the
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presence of moderately coarse and clean sand suitable for use on | 

the -beds, and convenient access to railroads for shipment. 

The growing of this crop encounters many problems in the con- , 

trol of insect and fungus enemies, of weeds, and of temperature 

conditions. The cranberry plant does best on an acid marsh | 

soil, and such land is usually low in available phosphorus and 

potash and in wet condition also of available nitrogen. Never- | 

theless, profitable growth of the plant and fruit requires a fair 

amount of these elements in available form. The use of fer-— : 

tilizers, therefore, is an important means of increasing the yield — . , 

| on Wisconsin marshes in general, but the proper form and kind 

of fertilizers is a matter requiring special study. While much 

progress has already been made in the improvement of cultural - 

methods along all of these lines there is reason to believe that still | 
greater improvements can be made and that this fruit, which is 

native to this state and not widely grown, may increase greatly 

in productivity. | . 

Marsh Soil Development in Other States. Marsh soils varying | 
from muck as defined in the Wisconsin classification of peat, in | 

different degrees of decomposition and varying in depth — | 

from shallow peat a few inches in depth to beds of many oe 

feet have been drained and brought under cultivation 

in a number of other states, notably Indiana, Illinois, New York, 
Michigan and Minnesota under climatic conditions similar to | 
those of this state. These soils include not only the range in | 
character and material above mentioned but also a variation in — , 

. lime content and degree of acidity and also in the character of 
subsoil,—some having a very sandy subsoil similar to that which | 
is most common in southern Wisconsin and others having a silt | 

| or clay loam subsoil. Among the earlier sections to be developed . 
was that of the Kankakee Marsh of Indiana extending up the 
Kankakee River to the vicinity of South Bend. A little later peat 
marshes in Indiana were developed and more recently those of 
Michigan and Minnesota. | : | 

In all of these sections the experience in determining crops to 
which they are adapted and line of treatment required has been 
essentially the same as stated in the foregoing pages for the 
marshes of central Wisconsin. The universal need of potash 

, fertilizers except where considerable amounts of stable manure 
are used is recognized. In many cases, especially in Indiana, 

_ marshes requiring phosphates as well as potash are encountered _ 
| and the use of lime is frequently found necessary to obtain the
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best results. One of the functions of lime and of phosphorus on | 
- these soils, especially in Indiana, is that of making insoluble 

what are now soluble aluminum salts in the soil. In that form 

| they are injurious to plants but when fixed by precipitation with | 

a lime or phosphate their toxic action is neutralized. 

| These soils are used in many of these sections not only for the 

growing of staple crops but also for special market crops, par- 

. ticularly potatoes, cabbage, onions and celery. These are grown 

extensively on Michigan and Indiana marshes and more recently 

on the large marsh areas of southern Minnesota where excep- 

| tional yields of high quality potatoes have been grown with | 

- proper fertilization. To such an extent have the marsh or muck 

areas of New York state been developed and used for special 

— truck crops that these lands are now among the most high priced 

= lands in the state, commanding considerably larger prices than | 

excellent upland soils do. 
- Peat Lands of Europe. The development of peat land in : 

~  Kurope has been in progress for about fifty years. In the Ger- 

| - man Empire, previous to 1914, there were about 5,000,000 acres | 

of peat lands, a larger portion being in Northern Prussia with : 

| smaller areas widely scattered through the remainder of the Em- 

pire. These soils are in part low in lime and in part are well 

| supplied with lime, the latter being especially true of the peat 

oe lands located on the alluvial subsoils from certain rivers and 7 

: | along the shore of the North Sea, while the low lying peats are 

located on the sand plains which furnish little or no lime. Ex- 
perience in Germany has been the chief basis for students of . 

marsh soils in this eountry and the results found in this country. 

The peat soils here as well are all ake in the fact that they re- 
quire potash. They vary as ours do with reference to need of 7 

| phosphate and lime treatment. Moreover, since part of these 

- lands are much further north and the summer temperature is 
— reduced by the presence of the North Sea, conditions are not as | 

| favorable for nitrification as they are here and the use of some | 

| form of nitrogen fertilizer is frequently found profitable. Au- | 

thorities in that country especially emphasize the importance of 

- the application of a potash treatment every year and base the 

7 amount needed on the amount which will be removed by the 
crops to be grown. | 

Sweden has approximately 12,000,000 acres of peat and main- 
-_ tains three active experiment stations for their study. The de- 

: velopment of moors and fens in England and Scotland has been
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| in progress for 150 years and the beneficial results from the lim- | & 

ing of peat bogs low in the element in the latter country is one of a 

historical importance. . 
These instances are but a few of those which might be given oe 

as illustrations of the extent of marsh land being developed for _ 

agricultural uses. | : 

HISTORY OF DRAINAGE DISTRICTS IN CENTRAL WISCONSIN 7 

Space will not permit an extended history of the drainage dis- 
, tricts and marsh land development in this portion of the state 7 

but a very brief statement is necessary to an understanding of . 

the present situation. OO : 

| During the middle nineties of the last century there were a few . 

years of unusual dryness. This had the effect of lowering the ; 

- water table and of leading to fires which burned grass and moss 3 
as well as some of the peat of quite extensive areas; it also made . 
possible the growing of crops without extensive drainage. Grass - 

and other seed sown in the ashes of these burned-over areas grew 

well and in many cases gave excellent yields, due undoubtedly to - 

| the potash from the burning peat. This experience induced a 

many to undertake more extensive reclamation and this together oe 

with the experience in Indiana and Illinois led speculators from “3 

those states to purchase large tracts in Wisconsin and caused eG 

them to be organized into drainage districts. Bonds were is- oe 
sued, with the proceeds of which main outlet ditches were put in os 

, and the land sold to settlers at a handsome profit above cost and 4 
a expense. These settlers, however, knew nothing of the par- oS 

ticular requirements of this kind of soil and while in some in- - 
stances fair results were secured for a year or two, the on-com- 7 

: ing of winter seasons and the prevalence of fires resulted in 

many failures simply because people did not know the special : 
| needs of these lands, and were taken advantage of by speculators - 

| who either did not themselves know the particular requirements 

of this soil or did not wish that these requirements be known by | 

the purchasers. _ | 7 

_ FORESTRY IN SANDY SECTIONS | | 

There are several advantages in using a part of the farm in | . 
sandy sections for tree growth; in the first place, these soils are 

relatively low in price so that the investment is less when such 
land is used for forestry than in the case of higher priced land;
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second, there is considerable use for wood on the farm itself as 
a fuel, posts and other building material; and third, they can be 

: used as wind breaks preventing sand storms which do much in- 
— jury to young crops and they also lessen the drifting of snow sc 

| that the moisture resulting from its melting in the spring is 
— more evenly distributed. 

| : Most of the land of these sandy sections was originally wooded 
and in fact there is still considerable wood land scattered over 
even the central sandy section and a large portion of the north- 

| ern sections are simply cut-over wooded land. The most com- 
| mon tree on the very lightest sandy soils is the jack pine, but 

there 1s usually some Norway and even white pine associated 

with it, especially where the soils are of better character, such 
| as sandy loams or fine sandy loams. In many sections there is | 

| considerable hardwood, especially on the Plainfield soils, chiefly | 

of black oak and poplar. 

While jack pine has not in the past been considered a very 

valuable wood, it is coming into use in large quantities as pulp 

wood, box wood, etc., and the demand is constantly increasing. | 
. Pulp wood is now worth about $8.00 per cord at the mill, of 

-which there are several in the central section. The use of 
proper preservatives makes jack pine valuable for posts and 

other purposes. The jack pine reseeds readily when the ground | 

| is in condition to receive the seed. It will spread twenty to 

| thirty rods from seed bearing trees and if the ground is not too 

. closely covered with vegetation or has been worked recently the | 

| seeds germinate readily and a good stand is easily secured. The 

accompanying illustration, Plate XXIIIA, is from a photograph , 

taken of a field of about forty acres in Adams county which was 

: seeded from a few rows of jack pine along the fence. The even- 

ness of the stand indicates that the seed germinated at a definite 

| time,—doubtless when the land was in best condition to receive _ 
it. Plate XXIIIB is from a photograph of jack pine in Bayfield 

: County. | | | 

Studies made by the United States Forest Service in coopera- | 

| tion with the State Department of Conservation show that pine _— 
7 is making very satisfactory growth in many sections of the state 

as well as of Minnesota and Michigan. They have examined 

typical areas, in all 130 in number, of which 67 are in Wisconsin, 

, 42 in Michigan and 21 in Minnesota. They classified the sites 

or tracts on the basis of their adaptation to the growing of jack 

| pine into good, fair-and poor. They find that the heights of the .
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average dominant trees on these tracts are as shown in the fol- 7 
lowing table. 

TOTAL HEIGHT—FEET 

Site Quality 

Age—Years Good Medium Poor 

20... 31 25 18 
380___-_-_ eee ee 44 35 27 
40_______ eee ee 56 45 34 
60. eee 66 53 40 

The diameters breast high of these trees are given in the fol- 

lowing table. | 

DIAMETER BREAST HIGH—INCHES 

ae 

| Site Quality 

Age—Years | Good Medium Poor 

| 20__-_ eee eee 3.7 2.9 2.3 
380____ eee 5.1. 4.1 3.2 
40_____ eee 6.6 5.2 4.1 
50___-_- eee eee 8.5 | 6.4 5.0 

Ixxpressed as cord wood the yields of the same trees would 
be as indicated in the following table. 

VOLUME PER ACRE—CORDS a 

Site Quality 

| Age—Years Good Medium Poor 

20. 10 5 3 . 
30_______ ee ee eee 26 17 8 
40____ eee 37 27 17 
$9 ooo onnnnnocacaetvnnctsnonnnnnneecnnnnn | 43 33 22 

Expressed as board feet using the International Log Rule 

the yields are given in the following table which shows the lum- 

: ber from logs with a top diameter inside the bark of five inches , 

or over, and in addition the amount of pulp wood from smaller 

timber on the same land.
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Site Quality Good Medium Poor 

nee vue | YR PAMREE™ | Voom [ase | Vag [ME 
| Board feet | Cords | Board Feet| Cords | Board Feet| Cords 

20. 22 e 500 9 ------ eee ef --ee J eeeeeee eeee 

go] ge : ie TBE 
50_..-..____- 16 7000 7 7.500 11 2, °500 14 

Willis M. Baker, Associate State Forester in New Jersey, in 

discussing probable profits from forestry in that state on sandy 

soils says, “The seedlings and the labor for a plantation of 

| trees spaced six feet apart will ordinarily cost from $8 to $15 

per acre and will average from $10 to $12”. He further states _ 

that, “A plantation of pine on fairly good forest soils which will 

be unfit for profitable farming will ordinarily yield 20,000 board 

feet of saw logs per acre in forty years, worth $200 standing in 

_ the forest at present stumpage price, yielding about 6% on the 

- original investment. By forty years from now timber stump- 

age may easily be worth twice as much as at present, or be even 

more valuable, and is sure to increase considerably as timber be- . 

comes scarcer. Furthermore, this timber now worth $200 per 

: acre standing in the forest is worth at least $400 cut into logs 

and delivered at a sawmill or manufacturing plant.” This es- 

timate of 20,000 board feet in forty years is considerably above 

that found on the very sandy soils in Wisconsin. Nevertheless, 
| the yields produced in the sandy sections of this state have 

; shown, as the examination above described indicates, that very 

fair returns on the investment can reasonably be expected when- _ 

ever fire-protection and relief from excessive taxation during 

: the period of growth can be provided. The amount and distribu- 

| tion of the sandy soils of the state which, in the judgment of the 
writer, should be used for forestry purposes is discussed on 

page 32.
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| CHAPTER VIII | 

| AREA OF BOONE FINE SANDY LOAM - 

The soils of the area shown in light pinkish brown on the 

map as the Boone fine sandy loam include several somewhat dis- 

tinct types of soil as they are classified and mapped in more de- 

. tailed reports. The chief type is the Boone fine sandy loam | 

proper which was originally mapped as the Auburn loam in © : 

the report on the south part of northwestern Wisconsin by Sam- 

uel Weidman. With this type, on the general map accompany- 

ing this report, are included areas of glacial soils chiefly of fine 

sandy loam texture on the Bayfield peninsula and in Rusk : 

County along the Chippewa and Flambeau rivers. Also in- 

| cluded in this general class are considerable areas of alluvial 
soil in Dunn, Eau Claire, and adjoining counties, part of which 
were mapped as the Rice Lake loams and part as the Chetek 

sandy loam in the report on the south part of northwestern | 

Wisconsin. These areas will be described later. : oo 
Boone Fine Sandy Loams. The main areas of the Boone fine | | 

- gandy loams proper occupy a considerable portion of Dunn and 

| Eau Claire counties and smaller portions of Clark, Jackson, | 

Portage, Wood and Monroe counties. The Boone fine sandy | 
loam proper is a residual soil derived by weathering from Cam- Doe 

brian shales and sandstones. : 

The topography of these soils shows considerable variation. | 

| For the most part it consists of moderately steep slopes run- | 

ning up to rather sharp ridges with bluff like faces. In some 
cases there is some level or undulating upland on these ridges. 7 

In other sections the topography is more gently undulating or | 

even quite level but the predominating topography is that of 

the long, moderate slopes above described. This topography was 

| "produced by the erosion of the sandstone and shales. The ac- 
companying detailed map of an area near Black River Falls will 

serve as an illustration of local conditions throughout much of : 

this region. » 
In texture the Boone fine sandy loams as shown on this gen- :
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: eral map include considerable variation. In some sections they | oe 

are sufficiently heavy to be classed as silt loam, and in others ae 

would be called sandy loam, but the predominating texture of a 

| the surface soil is that of a fine sandy loam. This soil is in gen- 4 

eral of a light grayish brown color with a small or moderate a 
amount of organic matter. In general, soil of this texture ex- - 

tends to a depth of from two and one-half to three and one-half — . 

feet, below which it becomes more sandy. The entire depth of ° 

the soil to underlying rock is also quite variable. For the most | 2 

| part it is from three to five feet in depth, but in some places it 

is much thinner and occasionally there is only a foot or so of 7 
. soil overlying the rock, while in other places, especially on the 

lower slopes, the soil is many feet in depth before the underly- | - 

ing rock is reached. | 
‘The main portion of the soils of this type in Dunn and Eau - 

| Claire counties is a region of high agricultural value and one 7 

a adapted to a wide range of agricultural crops and types of farm- * 

ing. These soils are sufficiently heavy to support a good growth . 

of grass, either as pasture or meadow, as well as the small 

- grains, but it is also a soil which warms up readily in the spring 

‘and is well adapted to corn and to such special crops as pota- - 

toes and tobacco. | | | : 

The steeper slopes and rougher ridges of this area are still 

wooded to a considerable extent, including chiefly black oak and - 

poplar, with some red and bur oak, birch, and a few maple. 7 

These rougher ridges, when not adapted to use as pastures, “ 

should be left wooded and an effort made to increase the growth | 2 
of wood by fencing them off from pastures, which will tend to 

increase reproduction of trees and maintain the woodland mulch - 
which is very beneficial to tree growth. Even replanting would | 

be profitable in some sections. While this woodland would be _ 

chiefly valuable in this section as a source of fire wood there 

might also be some revenue from log timber. | . 

In chemical composition the Boone fine sandy loams of this 

main area show a relatively low content of available lime, since 

they were derived by weathering from sandstones and shales, 

having little of that element. The use of lime in some form will _ 

be found, as time goes on, to be important for the maintenance 

of a high state of fertility. They are also somewhat low in : 

available phosphorus. In dairy or other forms of livestock 

farming the use of lime and moderate amounts of phosphate
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fertilizers, together with the growth of clover, alfalfa, and other 

legumes needed as hay, will supply the nitrogen and maintain a 

. high state of productivity. When special crops are grown to 

: any extent on the farm, larger amounts of fertilizers will be ! . 
needed, though even then the major portion of the nitrogen 

should be secured through the growth of legumes either to be 

| used directly as green manuring crops or as feed for stock, the 

manure from which is returned to the soil. But when any 

, considerable portion of the farm is used for these special crops 

larger amounts of fertilizers containing phosphorus, potash, and 

| even nitrogen will be needed. 

| On the steeper slopes there is often considerable erosion un- | 

less care is taken to protect the soil by a covering of sod, either 

that of land used as pasture or as hay land. In many cases such 

slopes can be maintained in alfalfa by thorough preparation, in- 

cluding application of ground limestone and rather heavy ap-. - 
plications of phosphate. | 

| Vesper Soils. Along the border between the Boone fine sandy 

loam soils and the Colby silt loam, especially in Clark, Jackson, 
—_ Wood and Portage counties, the soils are of a somewhat differ- | 

ent character from those just described. In these sections the 

Cambrian shales overlying the granitic rocks of the Colby area , 
are comparatively thin and the slopes are very gentle. The soils : 

are therefore for the most part rather poorly drained and are © | 

frequently rather shallow overlying the shale rock. Soils of this | 
character are classified in the Vesper series in the detailed sur- 

: vey. These soils are in general similar to the Boone fine sandy | 
| loam proper in chemical composition but are even lower in lime 

content and more acid, and their content of available phos- 
phorus is also less. Tile drainage is frequently necessary to per- 

mit their agricultural use and applications of lime and phos- 

phate fertilizers and the growth of legumes to increase the nitro- 

gen and organic matter are necessary to improve their fertility. 

When properly drained, limed and fertilized these soils are cap- 

able of good agricultural development except when the soil over | 

| the rock is too thin. : 

ALLUVIAL SOILS | 

As above stated there are important areas of alluvial soils , 

- iIneluded in the areas of Boone fine sandy loams as shown on 

this general map. These soils occur along the main valleys, :
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especially in Barron, Chippewa, Dunn and Eau Claire counties. / 

Part of these soils were mapped as the Rice Lake loams and : 

part as the Chetek sandy loams in the report on the south part 

of northwestern Wisconsin. | 

Rice Lake Loams. The larger areas of Rice Lake loams occur 

in the vicinity of Rice Lake and northwestern Barron County - 

along the Chippewa and O’Neil rivers in Chippewa County, and : 

: as an irregular belt along the upper portion of Cedar River and . 

7 extending southward through Dunn County, between Menom- 

onie and Elk Mound, to the Chippewa River. Smaller areas | 

occur along the other streams of this section. oe 

The Rice Lake loam soils are level or very gently undulating 

in topography, have considerable organic matter, are moder- _ 

ately dark in color and are underlaid at depths of from one to | 

) three feet by sandy and gravelly subsoils. These Rice Lake a 

loams are soils of high fertility and wide crop adaptation. The | 

chief sections of commercial potato growing of this region are 

located on them. The maintenance of a high state of fertility 

is not difficult when the methods described with reference to the | - 

Boone fine sandy loams proper above mentioned are practiced. 

Prairie Soils. Some areas of land which were originally prai- 

rie occur in this section. ‘These were chiefly located on por- 

tions of the Rice Lake loam above described. The largest one of 

these, that known as the Rusk Prairie, lies east of Menomonie 

| as shown on the map. Other important prairies are the Truax - 

Prairie west of Eau Claire, and Eagle Prairie north of Chip- 

| pewa Falls. These prairie soils are similar to other portions of 
the Rice Lake loam in so far as the earthy matter of the soil - 

is concerned but have a somewhat larger amount of organic 

| matter, giving them a darker color. Such prairie soils are us- | 

— wally found to be lower in available lime than those of other | 

| areas, and are now somewhat lower in available phosphorus, 

probably because of the facet that they were more readily cleared 

and brought under cultivation than the wooded areas and have | 
therefore experienced a longer period of croppage. They are, of 
course, excellent soils so far as physical character is concerned 

and proper attention to lime and phosphate needs will readily 

- permit the maintenance of a high degree of fertility. 

Chetek Sandy Loams. The Chetek sandy loams are soils of . 
| alluvial origin occurring in the main valleys of this region and 

differ. from the Rice Lake Loams just described chiefly in hav- ,
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ing less organic matter and in being of a more sandy texture. 

In general, this soil is a medium sandy loam to a depth of 

eight to ten inches, the subsoil becoming somewhat coarser and 

occasionally gravelly in character. Its agricultural character 

is indicated by its texture. With proper care, including the 

use of lime and phosphate and the growth of legumes, a good 

state of fertility can be readily maintained. While it is suffi- 

ciently heavy to carry fair pasturage and produce good yields of 

small grain it is especially adapted to crops requiring a rela- 

tively warm soil, such as potatoes, tobacco, sweet corn, cucum- 

bers, and other truck crops. 
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Fig. 16.—View of fruit farm near Bayfield 

GLACIAL SANDY LOAMS 

As previously stated, two areas of glacial sandy loam soils are 

included with the Boone fine sandy loams on this general map. 

One of these occurs on the Bayfield peninsula and the other along 

the Flambeau and Chippewa rivers in Rusk County. The fine 

sandy loam soils of the Bayfield peninsula occur chiefly on the 

west and eastern slopes, extending from the top of the main 

ridge to the shores of Lake Superior, though in places on the 

lower slopes they are interrupted by areas of red clay. The
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eastern portion of this ridge is one of long, gentle slopes and oe 

on account of its proximity to the waters of the lake is adapted - 

to the growing of several kinds of fruits for which this region oo 

has become known. A more detailed discussion of this region 

. will be found in the special report on a portion of Bayfield pe- | | 

ninsula in bulletin 31 of soil series 5. | 

The second area of glaciated sandy loam soils, above men- : 

_ tioned, occurs in Rusk County, chiefly between the Flambeau and . 

Chippewa Rivers. This area varies in topography, portions of oe 

it being quite rough and irregular with numerous small lakes = 

and marshes, while other portions are more level. The soil also | 

varies in texture from that of the loam or even silt loam to that 
of a sandy loam, and small tracts along the streams are of a | 

| distinctly sandy character. These soils resemble those of the 

Coloma sandy loam as described on page 105. |
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Oo CHAPTER IX: “ | 

: | COLBY SILT LOAM AREA | | 

. | The area of Colby silt loam shown on the map in blue 

| is one of the most important and rapidly developing agriculture 

sections of the state. It occupies an area of about 8,000 square 

| miles, or 5,000,000 acres, of which the larger portion is in one 

. . body, with a smaller area in Barron County. The larger body 

is nearly divided by the belt of rough country running north- 

| -west and southwest through Taylor County. As a whole the 

| area of Colby silt loam is undulating or gently rolling. It was | 

originally heavily wooded with mixed white and Norway pine 

and hardwood timber. All of the pine has now been removed 

- and the hardwood timber is being cut as the country is cleared | 
and developed. The accompanying map of a township in the | 

vicinity of Marshfield will serve as an illustration of the local 

variations in this region. | 

| Origin. The underlying rocks of the larger portion of this 

soil, as will be seen from the geological map on page 36, are 

granites and gneisses with some more basic rocks which oc- 

- curred as intrusions. A portion of the southern part of the 

area is underlaid by sandstone. The Colby silt loam was orig- 
inally formed by glaciation of this region during one of the 

| earliest glacial periods. While the portion of this soil lying | 

. northwest of the belt of rough country in Taylor County, previ- 

ously mentioned and which constitutes the moraine of the last 

. | glacial period, was overrun by the ice of that period it was not | 

| greatly modified by it. The ice did not deposit much new drift, 
except in the moraine itself. It did mix with it a small amount 
of sandy material making the soil of this portion of the area a 

little lighter and it left it somewhat more stony than that | 
- in the southern or main portion, but on the whole the soil is very 

| uniform throughout the region. The body of the soil, as we — 

now find it, was originally formed from granitic rocks by gla- 

| ciation, but the glacial character of a region recently covered 

| by the ice, such as that of the Kennan loams having abundant
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lakes and marshes and more irregular surface, has been largely 

| modified in the Colby area during the long period which has Oo 
elapsed since its formation. The lakes and marshes have been © 
largely drained through the deepening of the channels and the 

surface soil has been weathered until its character resembles 
that of a residual soil formed from granitic rocks. | 

Since this region was originally wooded the soil did not ac- 
cumulate a very large amount of organic matter except in the | 

small area of marshes and on poorly drained land. On the whole 
the surface is of a dark gray color. , 

Texture. The surface soil of this type to an average depth of 
) ten inches consists of a smooth, friable silt loam. Portions of | 

it are quite loess-like and of a light brown color and may be of 

wind origin similar to that of the Loess soils found in the area . 
of the Knox silt loam described on page 55. Sufficient study 
has not yet been given this phase to establish its loessial char- 
acter or to map it separately from the soils of more strictly till 
origin. | | | | 

The subsoil is frequently mottled with rusty brown, yellow, 
and drab, indicating rather poor under drainage in its original 
wooded condition. To a depth of three feet the texture of the 
soil is quite uniform except that there is a somewhat higher . 
portion of fine sand and clay in the lower part and at that 
depth it is usually a compact, clay loam. This compact portion 
of the subsoil is frequently referred to as a hardpan because it 

| interferes somewhat with the movement of the water through 
| it, but it is not a true hardpan in the sense in which that term 

is used in western states. The texture of this soil is such as to : 
give it excellent tilth. Tillage readily develops an exceptionally 
good seed bed. | | | 

_ The mechanical analysis of the Colby silt loam is given in the . 
| following table. : | : 

es 

Per] ime, | Cgaee | tation | ne, [verytine| sit | cia 
or— et |B Cle | ao) 70.3 | we - 

| a4” s6e" | 72 35 | ws | as | $3 | 384 
ee 

| The percentage of silt in the surface soil is very high while 
OO _ that of clay is about average for silt loams, and the third foot 

has the texture of clay loam. 
10 |
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7 Topography and Drainage. As above stated the topography | 

of the Colby silt loam areas varies from level to gently undulat- | 

ing with some portions moderately rolling. The slopes, how- : 

ever, are all smooth and there is practically no rough or broken 

land. Practically the entire area is capable of tillage. In the 

more detailed map of the south part of north central Wiscon- 

sin accompanying the report on the soils of that section, the 

topography of the Colby area is subdivided into a level phase 

7 and an undulating or rolling phase, the two portions being of 

about equal extent. The surface drainage of the rolling phase | 

is good and that of the level phase is usually sufficient to re- 
move all surface water, though it is occasionally necessary to 

dig small surface drains or to lay out plow lands so that dead 

furrows may aid in the removal of surface water. 

| Owing to the rather heavy character of the subsoil, the under- 

drainage, especially of the level phase, is sometimes inadequate 

for the best growing conditions of crops requiring thorough 

| drainage. The texture of the soil is sufficiently fine to give it 

a large water holding capacity but it does not contain sufficient 

clay to cause it to check and crack during dry seasons as heavier | 
soils do. The result is that the soil retains its rather compact 

structure and the water does not move through the subsoil with 

great freedom. Underdrainage by tiling is found desirable on 

the more level portions. Nevertheless the clearing of the 

country and the removal of old logs and underbrush on the 

wetter tracts is having a noticeable effect in improving the 

drainage of the more level portions of the areas to a marked 

extent. Moreover, some of these level areas are found to have | 

seams of sand in their subsoils which improve underdrainage so 

. that single lines of tile or open ditches are sufficient to give 

satisfactory drainage for strips of considerable width which | 
were originally quite wet. The portion of Colby silt loam, there- 

fore, which will require tile drainage to make it tillable is rela- 

tively small and in many cases these portions may be used with- : 

out drainage as pasture land to excellent advantage. 

The influence of tile drainage on the level phase of this 
soil, which was originally quite wet, is well shown in the experi- 

ence on a portion of the substation farm at Marshfield. On this 

field, lines of lateral tile four rods apart were laid to an average . 

depth of two and one-half feet, discharging into a main tile at 
° one side of the field. This field was then laid out in a rotation |
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| of tilled crops, barley, and alfalfa, the crops running across the | 

a lines of tile. These crops were harvested in strips one rod in 

. width running along the tile in such a way as to determine the 

| influence of drainage on them. The results are given in the | 

following table. | - 

: Alfalfa . 
Corn . Barley Potatoes — |—-—-—-—-— | —_-_—__—__ 

Distance of plot from tile Ist year 2nd year 
3 yr. ave. 4 year ave. | 6 year ave. 4 yr. ave. 3 yr. ave. — 

Rods —_ Bushels Bushels Bushels Pounds | Pounds . 

. 4__-_ ee -------| = 51.22 28.26 154.11 3,243 3,087 . 

| > BT 22 3989 «| «(172.44 3 BB 3207 
‘ 1 eee 58 . 66 30.15 192.88 3,818 | 3,327 

It is evident that the benefit is especially large on the tilled . 

crops, corn and potatoes, but it was also pronounced on the | 

alfalfa. The influence of this tiling was more marked in the — 
earlier years of the experiment and is now becoming less as the 

| result of the ditching of the somewhat marshy strip on which | 

the tiled portion bordered. | 

Chemical Composition and Fertility. The chemical composi- 
tion as indicated by complete analysis shows this soil to have 

approximately the same composition as other silt loam soils of | 

| the state in general. The average composition of the surface | 
soil is as follows: Nitrogen .2%, phosphorus .072%, potassium 

| 1.5%, calcium .6%, magnesium .56%. The reaction varies from 
moderately to strongly acid and the average amount of lime 

: carbonate or limestone required to entirely neutralize the acidity 

to a depth of 8 inches varies from four to six tons per acre. 

In spite of this rather high degree of acidity there is suffi- 

cient available lime to meet the requirements of practically all 
- crops, at least for a considerable number of years after the 

land is brought under cultivation. Heavy crops of red clover 

and other hay, as well as grain are grown without liming for 

| a number of years. The available lime, however, is gradually | 

being reduced and higher yields are possible through the addi- 

tion of ground limestone or other form of lime. This benefit | 
of liming is especially marked on alfalfa, sweet clover, sugar 

beets, and barley, but is noticeable on other crops, especially on 

land which has been farmed thirty to forty years. 

The supply of phosphorus and potash in this soil is as large 

as that of the Miami, Knox, and other silt loams of the southern sO
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| part of the state. The necessity for supplying additional oe 

amounts of these elements in the form of commercial fertilizers OS 

depends largely on the system of farming being followed. In the a 

case of dairy or other livestock systems of farming, unless con- 

siderable concentrates, especially bran and oil meal which are © | | 

high in phosphorus, are used, moderate amounts of phosphate - 

fertilizers will be found profitable, as on practically all other 

| soils. When the manure on such farms is carefully handled 
so as to absorb practically all of the urine, and leaching is pre- 

vented, it will maintain the supply of available potash. When | 

crops are sold directly from the farm rather than fed, this will : 
cause an additional drain on the supply of these elements in OO 

available form and commercial fertilizers should be used to | 

compensate for this drain. In this case it should be remembered 

that the phosphorus goes largely to the seed of the plant so that | 

it is removed when grain or other seed is sold, while the potash | 

goes largely to the leaves and stalk of the plant and is sold from 
the farm only when root crops, hay, straw, and other roughage | 

are sold. | | , 

~The supply of organic matter and nitrogen in the Colby silt | 
loam averages well with that in most other silt loams of the - 
state, but is not large. Under dairying or other form of live- - 
stock farming, the growth of sufficient legumes to meet require- - 

ments for feed will lead to an increase in the total nitrogen in 
the soil of the farm, providing not less than one-fourth of the 

cultivated land on the farm is in clover, alfalfa, or other legume. . 

Climate of Colby Area. The area of Colby soils, lying as it 

does in the central northern portion of the state, has a climate | 

representing nearly the average of the state as a whole. The 

| general altitude varies from about 1000 feet in the southern | 
portion of the area to about 1400 feet in the northern portion. 

This variation in altitude, together with the latitude, causes a 

general shortening of the growing period from the south toward | . 

the. north. The average frost free period varies from about 

125 days in the southern portion to 110 days in the northern 

7 part. The average date of the last killing frost varies from. | 

May 20th in the southern part to June lst in the northern 
part; and the average date of the first killing frost in the fall 

varies from September 15th in the southern, to September ist 

in the northern part. There is, however, some local variation 

due to topography. Air drainage, resulting from the night
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co cooling of air in contact with the soil, produces a tendency to 

- light frosts on low level areas to which the cold air from higher 

- surrounding land flows. Lack of sufficient soil drainage on 

ce these lower tracts, causing them to remain cooler, further in- 

creases the tendency to frosts which will disappear as these 

oe - lower lands are more fully cleared and drained. The result of 
the air drainage is that the higher and more rolling portions of 

a the area are less subject to frost and are therefore somewhat —_| 
Se better adapted to corn than the low level portions are. 

- While the frost free period or that available for the growing 

7 of corn, potatoes, and other tender crops is rather short pro- 

7: ducing an element of risk in the growing of such crops, never- | 

| theless this risk is not sufficient to prevent these crops from a 

being considered staple crops of the region. While corn fre- 

a quently fails to mature as hard grain it seldom fails to reach a 
oo good silage stage, and the longer daylight of this northerly re- 

. gion permits it to make very rapid growth when the soil is suf- 

| ficiently fertile. 

7 While the frost free period available for the growing of 

| tender crops is comparatively short, the period available for 

- the growing of hardy crops including grasses, hay, and pasture, 

small grains and others is very much longer. The pasture season 

| usually extends from early in May until the middle or latter 
a part of October. 

| The annual rainfall of this region averages. about 31 inches. 

- Its distribution by months at the Marshfield Station for the nine | 
years from 1918 to 1921 inclusive is as follows: January 1.40, 

February .86, March 1.65, April 2.71, May 4.25, June 4.79, July 

- 3.76, August 3.58, September 2.83, October 2.70, November 2.11, 

” and December 1.21. It will be seen that 12.7 inches, or prac- | 
a tically 40% of the annual rainfall comes during the three months, 

May, June and July. This gives ample water supply even for 

= crops needing large amounts, such as corn and hay. While the 

- rainfall is less in the fall months it is usually sufficient, in con- 

oo nection with the good water holding capacity of the soil, to 
| | maintain pastures which are properly fertilized. The occurrence 

me of drought periods during the fall, to which the states farther 

: south are so subject and which not uncommonly occur even in | 

, the southern portion of Wisconsin, are quite rare in the northern 7 

- half of the state, and pasturage during that season is therefore 
. much more reliable. Since snow usually remains throughout |
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the winter and accumulates, it gives excellent portection to grass - “A 

and hay crops to which this region is especially adapted. The oS 

winters, as in all sections of this latitude, are long, making a oo 

long feeding period which is essentially the only drawback with Co 

which this region has to contend. | 

| Crop Adaptation. The fine texture of this soil makes it espe- ; 

cially well adapted to the grasses to be used either as hay on a 

pasture and to smal] grains, but the tilth of the soil is so good - 

generally that corn, clover, and peas grow exceptionally well. ~ 

With the use of moderate amounts of lime, alfalfa and sweet oo 

clover also do well on all but the lowest and most poorly drained i 

portions. While heavy yields of potatoes and root crops can 

also be produced on this soil, they are somewhat harder to har- 

: vest during wet seasons and it is not so well adapted to the grow- . 

ing of such crops on a market scale as are somewhat lighter . 

soils. Peas have proven especially well adapted to this soil and - 

the fact that practically all land of this type is tillable, so that i 

the farmer is not obliged to use a larger portion of the farm for a 

pasture than he desires, permits him to grow this or other cash | 

_ crops when profitable and he is suitably situated with regard to 

markets. Under these conditions peas appear to be one of the | 

best special crops for this soil. | : 

System of Farming. Dairying has developed into the chief | 

line of agriculture on this type. Excellent pasturage and hay 

crops, together with the fact that corn, at least to silage stage, 

is dependable, have made this region one of the chief dairy sec- 

tions of the state. Moreover, the fact that excellent pasturage 

| can be secured on new land by the removal of underbrush, and 

seeding without the removal of stumps, is an additional factor | 

which has encouraged dairying. It should be remembered, how- 

ever, that the feeding off of pastures removes the elements of 

fertility just as the removal of crops from cultivated land does, 

and that the maintenance of good pasturage requires the use of | | 

a _ fertilizers. Moderate applications of lime and phosphate are > 

very beneficial on old pastures. The fact that practically all | 

the land of this type is capable of tillage makes it possible to 

: introduce cash crops adapted to the soil to excellent advantage | 

-. + sag side lines in dairying. The raising of peas and other crops for 

canning purposes and of grains for seed are important lines 

- to which this soil is well adapted. 
The Marshfield Experiment Station is located on a typical
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- tract of the level phase of the Colby silt loam. The land had | 
been farmed between fifteen and twenty years before the Sta- 

tion was stablished in 1913. | 

On this Station experiment fields have been maintained in a 
series of plots on which a four-year rotation of corn, barley, 

oats and clover were grown. ‘Trials have been made with differ- 
. ent fertilizer treatments. The plots which have received no 

7 manure or other treatment since the Experiment Station was es- 
| tablished, though they had received some irregular manure treat- | 

ment before that time, have produced average yields of 3814 

. bushels of corn, 1514 bushels of barley, 5414 bushels of oats, and 
| 2,475 pounds of clover. With manure only, at the rate of 10 

| tons to the acre for each rotation and applied to the corn, the 

yields of corn have been about 54 bushels; of oats, about 56 

bushels; and of clover, 4,800 pounds. Phosphate in addition to 

. manure has increased the yields of corn about 214 bushels, of 

| barley 4 bushels, of oats 114 bushels and of clover 400 pounds, | 
| and lime alone in addition to manure has produced about the 

; same increases. 

: _ The gains from liming increased somewhat during the last 

few years and it would appear that in time liming will be dis- — 

tinctly beneficial on this land for a rotation of staple crops in- 
cluding clover. Nevertheless, it is evident that the supply of 

lime is satisfactory so far as the major crops to which this region 

o is adapted at present. The benefit to alfalfa and sweet clover is, 

of course, more marked and on barley it is also pronounced. The 

manure used on this land comes from a herd of cows receiving 

more than the average amount of concentrates and is probably 
above the average in quality. While the increases from the use 

| of phosphate under these conditions have not been large, they 

| have shown a profit above cost of the treatment and it is en- | 
| : tirely probable that the general use of moderate amounts of 

phosphate fertilizers supplementing the manure will be found 

profitable even on the dairy farms of this region and will show a 

_ still greater profit on cash crops. Treatments of potash fertiliz- | 
ers show little or no gain, when used in addition to manure, for 

: small grains, corn, or clover. The same is true of gypsum. 

Woodland. As already stated, the region of the Colby soils 
: was originally heavily wooded. A large part of the merchant- 

able timber has been removed but there still remains a very con- 

siderable area of good firewood and some tracts which with
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Plate XXVII. View of Experiment Farm at Marshfield on Colby silt loam, taken 
from airplane.
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proper management would produce timber. Since practically . 

| all the area of these soils is susceptible of high agricultural de- 

| velopment, the use of much of it for strictly forestry purposes | 

does not seem warranted. On the other hand the value of the - : 

remaining hardwood as fuel, windbreaks, and for minor local 

timber use is such as to repay any care which may be given to 

its management. The fencing out of stock from such tracts. 

protects the young trees and permits the development. of the 

loose surface mulch which is so beneficial to the growth of tree 

So vegetation. Such care of tracts having a fair stand until the 

time when they are needed for full agricultural development 

| will be well repaid. This, of course, does not refer to the de- 

velopment as pasture of stump land previously discussed. 

Marathon Soils. Included with the Colby soils on this gen-- 

| eral map are some areas which in the detailed map of the South | 

Part of North Central Wisconsin were classified in the Mara- | 

thon series. The more important of these is a narrow belt of 

Marathon silt loam along the eastern side of the area shown as } 

Colby soils in central Marathon county. The surface soil of 

this type is essentially the same as the typical Colby silt loam, , 

put the subsoil has more gravel from disintegrated granite from 

which it was derived by weathering. This strip, therefore, has 

somewhat better underdrainage than the typical Colby soils 

have. In other respects, however, it is essentially the same as 

the Colby silt loam. There are also some small areas of Mara- 

- thon fine sandy loam. 

Whitman Silt Loam. Along the borders of streams and | 

marshes through this region of Colby silt loam there are strips 

of Whitman silt loam from a few rods to 30 or 40 rods in width, 

‘and a few wider areas occur. This soil is of alluvial origin and 

| is dark gray or black in color containing relatively large 

amounts of organic matter. The subsoil is a heavy silt loam 

grading down gradually into a silty clay loam or clay. loam 

which is usually mottled. This subsoil is quite compact and ex- 

tends to a depth of over three feet. Occasionally stratified 

‘sand is found in the lower subsoil. 
-.“"Phis soil, on account of its relation to streams and level sur- 

faces, as well as on account of its texture, has poor drainage. . 

When cleared it is chiefly used as pasture and for the cutting of 

| wild hay. A considerable portion of it, however, is sufficiently 

high above the normal level of streams and borders to permit 

the installation of tile drainage which will greatly improve its
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a agricultural possibilities. Even though such land is used for 

the raising of hay or as pasture, tile drainage together with 

proper fertilization, probably including the use of lime, will very 

. greatly improve the yields and also the quality of grass which 

- may be grown. | 

7 Peat. While there is relatively little peat in the area of 
7 Colby silt loam there are a few marshes of this character. These 

are shown on the more detailed map accompanying the Recon- 

noissance Soil Survey: of the Southern part of North Central 

oS Wisconsin... The.peat of this:section is similar, in general, to 

that of the central part of the state, described en page 119. How- 

ever, it appears to be of a somewhat more acid character and it 

| responds to lime and phosphate in addition to potash to a greater 

_ extent than do the marshes of the central portion of the state. 
Moreover, the peat marshes of the Colby region have in general 

- a silt or clay subsoil rather than one of sand and this fact must 
: be taken into consideration in their drainage. Very little de- 

| velopment of peat marshes of this section has yet been under- 

taken, but when. conditions warrant their improvement they 
will undoubtedly be found to have the same special requirements 

and crop adaptations discussed in the description of peat lands 

oO in the central part of the state, see pages 119 to 130. 
: Rough Land. As shown on the map, there is a belt of rough 

a land from three to six miles in width and about 40 miles long ex- 
| tending from the northeast part of Chippewa county north east- | 

oo ward through Taylor county into southeastern Price county. 

This belt of rough land is a part of the moraine of the last gla- 

| cial ice sheet. It is-a belt of rough, hilly country with small, 

deep potholes. The material is largely a fine sandy loam with 

a considerable amount of cobbles and larger stone. While a 

: small portion: of it’is ‘sufficiently level to permit tillage and a few 

| farms have been developed on it, this tract as a whole is too 

” rough and choppy to develop into good agricultural land and it | 

would seem better that the larger portion of it be used for for- 

a estry purposes. This use is discussed on page 31. There are 

- a few other similar areas of rough land included in the general 

| area of Colby silt loams but they are too small to show on a map 

| of this scale. |
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CHAPTER X 

KENNAN LOAMS 

The soils which are shown on the map as the Kennan loams | 

in.a gray color are the most-important soils in the northern 

part of the state, covering approximately 11,000 square miles or 

14 of the total area of Wisconsin. These soils for the most part | 
lie over granitic or basaltic rocks and were formed from them 

by glaciation of the original weathered soils. In some areas, 

however, these soils overlie sandstone rocks on to which they 7 

were carried by the ice. 

These soils show considerable variation in texture including 

fine sandy loam, loams, and silt loams. They also vary consid- | 

erably in topography and stoniness. No detailed maps have yet 

| been made in this region but the most important variations were 

, - ghown in the maps and reports on the soils of north northwest- 
- ern, northeastern, and north north-central Wisconsin, published 

as Soil Survey Bulletins 32, 47, and 50 respectively. 

In the northwestern portion of the area the soils here in- 
cluded in the Kennan loams were to a considerable extent map- 

ped as the Mellen fine sandy loam and loam. These soils occur © 

in the separated, triangular area in Douglas county and forming 

a belt across Bayfield, Ashland and Iron counties constitute the 
northern part of the main area of Kennan loams on the soil map | 

of the state. 

The soil of these areas to a depth of 8 to 10 inches is a brown 

to reddish brown loam and fine sandy loam which in virgin con- 

| dition contains a fair amount of organic matter to a depth of 

| | two or three inches. The subsoil grades into a lighter colored 

sandy loam at an average depth of 24 to 30 inches, below which 

it becomes heavier. Stoniness is quite common over most of 

this soil type but is very irregularly distributed and most tracts 

of 80 acres have considerable portions sufficiently free from , 

| stones to permit easy clearing and breaking. 

The topography of these areas is undulating or gently rolling | 

and there -are frequently small marshy strips along the shallow 

streams and some broad peat marshes.
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7 A portion of these soils in Washburn county is more rolling 
| | and rougher in topography than those above described and in 

: this section include small tracts of a sandy loam texture. 
. South of these sections and forming the large area in Polk | 

| and southern Washburn, most of Sawyer and the southern por- 
7 tion of Ashland counties, the soils in general are somewhat 

heavier in texture and are, for the most part, silt loam. The | 
topography of this section is undulating or gently rolling in 

. character with some areas of marsh land and with marshes 
along the streams. The soil is, in general, of a light brown | 
color and has a moderate amount of organic matter. The sub- 

| soil to a depth of 18 to 24 inches is yellowish or light buff in 
| color and of a silty or clay loam texture. It is frequently mot- 

| tled with iron stains, especially on more level areas where the 
. under drainage is somewhat deficient. Below 24 inches the sub- 

soil is frequently of reddish color and to some extent is of a 
| heavier character so that it is sometimes spoken of as a hard- 

| pan, though only on a very small fraction of the area does it 
a interfere with the drainage. At greater depths the soil is of a | 

| reddish color and includes loose sand and gravel extending down | 
to the underlying rocks which are reached at variable depths. 

| In the northeastern portion of the state where the Kennan 
- _ loams form a broad belt extending from Waupaca county to the © 
. Michigan line there is also some variation in the texture of the 

| soil and in the lay of the land or topography. The western por- 
| tion of this eastern belt through Shawano, Langlade, and Forest 

counties is more rolling in character, including some long, high 
oe ridges, which, however, have smooth slopes so that they are 

| largely capable of agricultural development, though on a few 
- areas the soil over the underlying rocks is comparatively thin 

and so stony as to render them non-agricultural in character. | 

The silt loam soil on these slopes is thinner near the tops and 
: Increases in thickness toward the bottom, usually being three 

: feet or more in depth on the lower slopes and in the valleys. On 
, the lower hills with broader tops, the soil is generally quite deep. | 

| Along the eastern side of this belt, including considerable 
tracts in Marinette, Oconto and Shawano counties, the soil, in 

| general, is somewhat lighter in texture, being for the most part 

| a fine sandy loam. In this section, also, the topography varies 

considerably, being in part undulating or gently rolling with 

: narrow marsh areas along the streams, while in other sections, | 

- especially in Marinette county, there are higher and more broken
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oo ridges of granitic rock which frequently have comparatively thin 
- surface soils. 
i Throughout the area of Kennan soils, above described, the. 
| drainage of the uplands is almost universally good. There is 
a sufficient slope to give good surface drainage and the subsoil 
oe contains: sufficient sand and gravel in the deeper portions to 
oe produce good under drainage. The marsh lands, of course, will 

' require drainage by open ditches or tile to permit their use for . 
| cultivated crops, though some of them are sufficiently dry to 

oo permit the cutting of wild hay during the drier portions of the 
- summer. The peat soils are discussed on page 163. 
| : The accompanying map of a township in southern Ashland 
- county will serve to show the local variation in these soils. 

; Crops Adapted to Kennan Soils. The Kennan loams, being 
a of an intermediate texture are adapted to a wide range of crops. 

7 They are sufficiently heavy to carry good grass as pasture or 
a meadow, as well as small grains, and still they are for the most 
oo part not too heavy for satisfactory use for the growing of pota- 

| | toes or other special crops for which heavy soils are not well. 
. adapted. While these soils in general are acid, they have a fair : 
a | supply of available lime when first broken, and red clover and 

peas make excellent growth. | 
a Fertility of Kennan Soil. The texture of these soils as above 

sO stated is adapted to a wide range of crops. The chemical com- 
oe position of the Kennan loams, in general, compares favorably 

* : with that of other soils of similar texture throughout the state 
| and country as a whole. 

a | The average per cent of total content of plant food elements 
- in the surface soils of the Kennan loams is as follows: total ni- 
oo trogen, .15; total phosphorus, .56; total potash, 1.73; total cal- 

oe cium, .57 and in the subsoil ; total nitrogen, .05; total phosphorus, 
. 45; total potash, 1.7 total calcium, .60. The average content of 

oo calcium carbonate in the surface soil is .18 and in the subsoil, 
: -06.. The average content of organic matter in the surface soil | 

sg 8.4 and in the subsoil 1.2. Being formed from granitic rocks | 
| | they do not have much lime carbonate but do have a good amount 

: | of calcium or lime in other forms. While they all are moder- 
ately acid, they furnish enough lime for good crops even of clover 

| for several years after being broken, though additional lime 
should be used for alfalfa or for sweet clover which need larger 

, amounts of that element than other staple crops require. In 
| time varying from ten to twenty-five vears after being first ;
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broken, the available lime of these soils will be reduced to a point | mo 

at which the addition of ground limestone or some other form of 
lime will doubtless prove profitable for clover and even for other oe 

crops. This has been the experience in sections of New York 

and the New England states where soils of similar character 

occur and have been cropped for a long period. | 

The content of organic matter in these soils is not very high. 
since the whole region was originally forested and under these 

conditions only a limited amount of organic matter accumulates 

in well drained soils. The use of stable manure or of green 

manuring crops, principally legumes, will be found necessary to 

maintain a sufficiently large amount of organic.matter to give . 

| these soils the highest fertility of which they are capable. The 

phosphorus content of: the Kennan soils averages well with other 

soils of similar texture in this and other states, but, as is almost 

universally the case, the use of some form of phosphate fertilizer 

will be found necessary to keep the fertility at a high state. The 

use of phosphate is particularly desirable in this section of the 

state because of its effect in hastening the maturity of the crop 

which, especially in the case of corn, is very desirable on account 

of the shortness of the growing season of this region. 

The practice necessary to maintain and increase fertility will, 

of course, vary somewhat with the system of farming followed. | 
On the dairy or stoek farm the growth of clover and other — 

_ legumes needed as hay will maintain the nitrogen supply of the 

farm. For this growth moderate amounts of lime are needed 

| when the land has been under cultivation from 15 to 20 years : 
following its original clearing. Moderate amounts of phosphate 

should be used to replace the phosphorus sold in dairy products 

and the bones of animals. Proper care of the manure should ~ 

maintain a good condition with reference to nitrogen and potas- 

sium. 

On the other hand, when any considerable amounts of special | 

| crops such as potatoes are sold, more attention must be paid to 

| replacing the plant food lost. Under these conditions fertilizers 

containing phosphate, potassium, and in some cases even nitro- 

gen will be needed and it must be borne in mind that the large 

| yields which may be secured when fertility is kept at a high stage 

pe through the use of fertilizers are the yields which produce a 
_ profit to the grower. | - | 

Climate. Climatic conditions throughout this region are fa- _ 
vorable to the growth of most of the staple crops. The rainfall
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. is well distributed, especially during the summer and early fall 
; months and the soils are sufficiently retentive of moisture to per- 

mit its use for growing crops. Temperature conditions show 
considerable variation. Portions of this region of Kennan loams 

| have a high altitude which lowers the temperature during the 
a growing months somewhat. This is especially true in portions 
_ of Douglas, Ashland, and particularly on the higher ridges of 

- Forest and Langlade counties. In these sections the altitudes 
of 1,500 to 1,600 feet are reached and at this elevation the tem- | 
peratures are frequently not satisfactory for the growth of corn 

a although it is quite suitable for small grain, potatoes and other 
| crops. It is also true that air drainage from the higher regions 

may collect in hollows on the lower slopes and in the poorly 
| drained areas to such an extent as to produce light summer 

frosts constituting some danger to corn on such areas. The 
amount of such land, however, is comparatively small and the 

; earlier varieties of corn are generally grown and in only rare 
years fail to reach at least a good silage stage. The length of 

—— the growing period for tender crops is shown in the map on 
oo page 18, and the average rainfall is given in the table on page 23. 

, | It will be seen from the map showing the length of the grow- 
ing period and from the table giving rainfall, that climatic con- , 

| ditions of this region are generally very favorable to the grasses : 
a both for pasture and hay, to the small grains, and to such special | 

crops as potatoes and the hardy root crops. Moreover, the clear- 
ing off of the forest cover of this region is improving air drain- 

| age and lessening the occurrence of the light summer frosts 
| above mentioned. 

a Not only are the temperature and rainfall conditions of this 
section favorable to many crops, but the greater duration of 
light in this northern section in comparison with more southerly 

- locations has an importance influence. The greater length of | 
| day in this latitude encourages more rapid growth which to 
: Some extent makes up for the shorter growing period. 

Agricultural Possibilities of the Kennan Loams. The Ken- 
nan loam soils, up to the present, have been cleared and devel- 
oped for agricultural uses only to a limited extent and while they 
offer many attractions in respect to fertility and climatic condi- 

| tions, they also present. some difficulties so that there is some 2 
: difference of opinion as to the wisdom of encouraging further 

agricultural development in this region in the near future.
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There are two chief difficulties which the agricultural develop- 

| ment of the Kennan soils encounters,—stumps and stones. The oe 

soils of this region were originally entirely forested. These for- 

ests included the white and Norway pines, hemlock, birch, | 

maple, basswood and others. The relative amount of pine and 

hardwoods varied in these sections. In many tracts, especially 

. in the northeastern sections of the state, hemlock predominated | 

while in the northwestern sections on these soils white and Nor- 

way pine constituted practically half of the tree growth, the bal- 

ance being largely made up of birch and maple with small 

| amounts of basswood, oak and other trees. The stumps lefton _ 

the removal of this timber must, of course, be removed before the 

land can be brought under cultivation. The hardwood stumps 

rot out in the course of five to ten years so that they can be 

readily removed but the pine stumps do not rot to any consider- © 

able extent even in a long period of time and must be removed 

: by blasting or by the use of a stump pulling machine. The ex- 

pense of clearing the land of stumps and rotted down timber 

varies, of course, depending on the size and number of stumps 

per acre. The cost, under present conditions, of removing stumps 

by explosives varies from 20 to 40 dollars per acre. It should 

be borne in mind, however, that in the usual process of develop- 

ing a farm the settler does not undertake to remove the stumps 

- from the whole tract at once but selects those areas where they 

are less abundant and most easily removed first and then adds 

, to the size of the fields gradually as time and means permit. He 

ig thus able to utilize in clearing time which is not otherwise de- 

manded in his farming operations. The actual money cost of 

a the land clearing is, therefore, much lower than would be in- 

volved in a process of entirely clearing the land at once. More- | 

over, a very considerable use of stump land as pasturage is possi- 

ble. When a farm is one-third to one-half cleared of stumps, the 

remaining portion can be used as pasture thus making the farm 

| practically as productive as though it were all cleared. 

Stones. While the Kennan loams were as above stated 

formed from granitic rocks and are characterized by more or less 

stoniness throughout, they vary greatly in the degree of stoni- 

ness. Many tracts of forty acres or over are almost entirely 

free from stones, others have an amount of stones which can be | 

- cleared without excessive cost or labor while others are so stony 

as to make their clearing impracticable under present conditions. 

, The stone varies in size from cobbles to bowlders measuring as 

11
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great as 12 to 15 feet in diameter. Since the stones are largely a 
| | imbedded in the soil and frequently nearly covered with the 

_ leaves and vegétable mold of the forest they are not readily seen - 
and the full extent of stoniness is not definitely known until 
actual clearing is undertaken. On account of this difficulty in 
determining the stoniness and also on account of its great varia- | 
tion within short distances it was not practicable to map the 
stoniness in the general surveys of the soils of this section of 
the state on which this report is based. A more careful ex- | 
amination of the amount of stoniness was made by Mr. Dunne- 
wald in the examination of certain portions under the state Soils , 
Laboratory. He reports that out of 116 forties so examined in 
Rusk county 60 forties contained an amount of stone estimated 

| at 10 to 15 loads per acre which he called moderately stony. Five 
forties were classed as very stony, estimated to contain 15 to _ 
20 or more loads per acre and the balance or 51 forties had 
relatively small amounts of stone. In an examination of 16,054 

. forties, mainly in Price: county, Mr. Dunnewald found that 560 
forties or 34% were moderately stony or were very stony in | 

| spots while 111 forties or 19% were so stony as to be practically 
untillable, leaving 47% of the forties on which stones were rel- 
atively few in number. This section however is more stony 
than the average of the Kennan loam area as a whole. Mr. 
Dunnewald estimates from the experience of several years’ work | 

, in field mapping of these soils that of the Kennan loam 30% 
should be classified as moderately stony, that is having from 5 
to 15 wagon loads of stones per acre, and 12% as very stony, 
that is having from 15 to 20, or more, loads of stones per acre, | 
leaving 58% of the land which, in his judgment, has an amount 
of stoniness which would not seriously interfere in its develop- 
ment for agricultural purposes. ' 

| As in the case of stumps, stones may not be a serious draw- _ 
| back when they occur in tracts which can be used as pasture 

while other tracts relatively free from stone are cleared for 
crops and the farm may as a whole be profitable. This is un- 
doubtedly the case in much the larger part of the Kennan loam | | 
area. Attention is called again to the fact that the larger areas 
of very stony or rough ground are mapped as such and are not 
included in Kennan loams. A detailed survey of the soils of 
the northern half of the state, and especially of the Kennan loam 
area, should be made to determine just what tracts are practica-
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| ble as farms and what should be devoted to forestry purposes. a 
This matter.is discussed further on page 31. , 

| Antigo Soils. While the Kennan soils, as above described, | 

and which were left in their present condition by the ice itself, 

constitute the larger portion of the soils of this area, there are 

some level alluvial areas. These were formed as sediments de- a 

posited in bodies of water resulting from the melting of the | 

glacial ice and are classified in the Antigo series. They occur 

in small areas distributed over the sections mapped as Kennan 
silt loam. The two most important areas of this type of soil oc- 

cur in Polk county in the vicinity of Milltown, and in Langlade | 

county to the west and north of the city of Antigo. These soils 

vary some in texture, including loams and silt loams. The soil | 

. and subsoil are of fine texture and extend from two to three 

and one-half feet, and are there underlaid by stratified sand and : 

gravel. This layer of sand and gravel has the effect of giving 

these soils good underdrainage except on small areas having 
-- heavy subsoil, while the nearly level surface and almost entire — 

freedom from stones of the surface soil make them especially , 

well adapted to crops requiring the use of special machinery. 

They are therefore extensively used for the growing of pota- 

toes along with other staple farm crops. These areas were — | 

originally heavily wooded and the surface soil has about the 

same amount of organic matter and the same general chemical 

- composition as that of the Kennan soils. In fact the material of 

the Antigo soils is the same as that of the Kennan soils, hav- 

| | ing being merely washed down and re-deposited in their forma- | 

tion. The general management for the maintenance of fertility, 

therefore, is practically the same as that required in the case of 
the Kennan soil. : | | 

Marsh Soils. There are considerable areas of marsh lands in 
the sections in which the Kennan loams constitute the predomi- | 

nating soils. Some of the larger areas of these marsh lands are 

indicated on the map, but besides these there are large numbers 

| of small marsh areas which could not be shown on this general 
map. 

7 The marsh soils include peat and muck, the former being 

much greater in extent. The peat varies in depth from one or 

two feet in most shallow marshes to 15 or 20 feet in the deeper 

ones, but depths of from three to five feet are most common. 

The peat also varies somewhat in its physical. character. In 

some sections where the marshes are quite wet the surface is
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- largely covered with moss and the upper layers, at least, of 

| the peat are brown and fibrous in character. In other marshes 

| which are not so wet the surface vegetation is more largely made 

up of cresses and sedges and the peat has undergone more decom- . 
_ position, becoming firmer and blacker in color. While the larger 

portion of these marshes is moss covered, many marshes are ov- 

: ergrown with trees capable of growing on poorly drained land, : 

including tamarack, spruce, alder and others. 
~The subsoil of most of the marshes of the Kennan area is 

similar to the upland in texture, that is, it is of silt loam or loam 

character, but in some cases layers of sand or even gravel are 

. encountered in the subsoil underlying the peat. The drainage © 

possibilities of these marshes depend in part on the character of — 

the subsoil and in part on the relation to streams which may 
serve as an outlet for open ditch or tile mains. While there are 

a a considerable number of small bogs or marshes having no out- | 
let and which cannot readily be drained, by far the larger area 

of the marshland region is physically eapable of drainage when 

conditions warrant it. The wooded marshes will, of course, be 

| very much more expensive to reclaim, and reclamation will na- 

turally begin with those marshes which are already of a drier 

character and have an open grass vegetation with firmer peat. 

In considering the agricultural possibilities of these marsh 

solls the temperature conditions must be taken into account. 

The organic character and the open structure of the peat soils | 

prevents them from conducting heat, received at the surface 

from the sun, downward into the body of the soil as rapidly as 

in the case of upland soils. The result is that peat soils, while | 

they may warm up quickly on the surface under sunshine, cool 

off very quickly at night and this, together with the drainage of 

| cold air onto them from surrounding uplands, renders them more 

liable to frost. This fact, together with the higher altitude in : 

| this region and the more northerly latitude, makes these 

marshes unsuited for tender crops. Nevertheless, potatoes have 

: been grown on some of these marshes successfully, and when 

drainage is good and the peat has been firmed somewhat by till- 

_ age and the use of a heavy roller, the danger from frost will be 

somewhat lessened. Still these lands are best adapted to frost 

| resisting crops such as grass for hay and the hardy root crops. 

The peat soils of this section are quite acid and not very well 
| supplied with lime, and as is generally the case, they are low in © 

potash and frequently also deficient in phosphorus. The use of
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lime and fertilizers containing these elements will therefore be OY 

necessary to permit them to produce the large crops of which 

| their moisture holding capacity makes them capable. Unleached - 

wood ashes, which are quite frequently available in this region, ; 

furnish an excellent source of lime and potash, and when used at 

the rate of one to two tons per acre give good results. Stable 

manure also contains considerable potash but should be used on 

upland soils as a rule rather than on marsh lands. 

As an illustration of the agricultural possibilities and char- 

acter of the peat of this section are the results on a marsh two _ 

miles south of Phillips, belonging to Mr. DeWitt Van Ostrand. - 

This field was originally a tamarack and spruce Swamp and was | 

cleared in 1903 and 1904. The soil was a very coarse peat over- 

| laid by clay and covered with a dense mass of sphagnum moss. 

This moss was partially burned in the clearing, the land was 

plowed in the fall of 1904, and crops grown in 1905 and 1906. | 

| Trials were made by the writer of the effect of various fertilizer Do 

treatments. Alsike and timothy were seeded on a portion of c 

| this marsh in the spring of 1905 and in the spring of 1906 it 

was subdivided into plots for fertilizer tests and the fertilizer 

applied as a top dressing. The untreated yield was 2,727 : 

pounds per acre. With 100 pounds of sulphate of potash and | 

275 pounds of 16% acid phosphate the yield was 4,848 pounds oe 

per acre. On another portion of this marsh which was cleared : 

and broken in 1906, trials with lime at different rates, in addi- 

tion to phosphate and potash fertilizers, were made in 1907 on 

barley. Unfortunately, however, the drainage was inadequate 

- that year and the crop did not do well, but the growth was suffi- 

cient to demonstrate the need of lime as well as potash and phos- 

phate for that crop. | 

While conditions at present do not seem to warrant the ex- 

pense of drainage and reclamation of any considerable part of | 

the marsh lands of this region, there are many cases where con- 

| ditions for drainage are favorable and the expense of clearing | 

would be relatively small. In this way the use of these lands for | 

the production of hay and root crops in connection with dairy 

farming would prove profitable, and their use to a limited ex- | 

| tent for the growing of truck crops would also be practicable. |
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| CHAPTER XI 

| SUPERIOR RED CLAY AND CLAY LOAM AREA 

The only heavy clay soils of Wisconsin are those included in 

the area shown on the map as Superior red clay and clay loam. 

These soils occur in two widely separated sections, first, that 

south of Lake Superior and, second, that in the vicinity of Green 

Bay and Lake Michigan, largely in the valley of the Fox River 

and along the shore of Lake Michigan. 

Lake Superjor Area. The area of red clay in the Lake Su- 

perior region can be again subdivided into two portions, first, 

that lying south of the western end of the Lake and second, that 

lying north of the Lake in the vicinity of Ashland. These two | 
portions are separated by the high broad ridge of sandy soils 

forming the Bayfield peninsula. The clay soils of both sections 

| were deposited in the water resulting from the melting of the ice 
| from the glacier occupying the basin of Lake Superior during the 

retreat of the ice. 7 

The western. area forms a belt from 12 to 20 miles in width 

constituting, before it was eroded, a broad plain sloping toward 

| the Lake from the highlands to the south. The upper border of 
this plain has an elevation of from 400 to 500 feet above the 

_ level of Lake Superior so that the average slope toward the Lake 

: is approximately 30 feet to the mile, but the slope is greater 
| toward the upper or southern edge and gets somewhat less to- | 

ward the Lake. 

Along the upper border of this section are areas of sand and 

sandy loam overlying the red clay subsoil. These constitute 
. | shore deposits made by the lake when it reached that level. The 

. streams rising in the higher country to the south and flowing 

across this belt of red clay have cut sharp V-shaped valleys into 

| it to a depth of 40 to 100 feet and lateral ravines cutting back 

| into the plain have given the larger portion of it surface drain- 

age though there are still considerable areas of quite level and 

poorly drained land lying between these ravines. On these level 

| portions there‘are slight depressions in which organic matter has
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accumulated from a few inches to two or three feet in depth, but 
aside from these depressions there is relatively little organic 

matter in the surface soils. This region was originally heavily 

wooded and, in fact, still contains a considerable amount of tim- 
ber. The timber included chiefly white and Norway pine, 

birch, and maple. 
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Fig. 19.—View in cut-over area of Superior clay, Douglas county, 

The area of Superior clay near Ashland is more variable than 

that in the vicinity of Superior. South of the bay it is quite 

level and poorly drained. The lower portions of the land sloping 

up to the highlands are in part underlaid by seams and sand. The 

upper slopes and table-land above, however, are of typical Su- 

perior clay. 

Texture. This soil is a heavy red clay extending many feet 

in depth with little change in the texture of the subsoil. The 

following table shows the mechanical analysis of the clay, from 

which it is seen that approximately 80% of it consists of true 

clay and silt, thus making it a very heavy soil.
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: MECHANICAL ANALYSIS OF SUPERIOR_CLAY | 

| Med- Very 

Description Fine | Coarse | ium Fine Fine Silt Clay 
| Gravel | Sand Sand Sand Sand 

Typical Superior Clay: Per ct. | Per ct. | Per ct. | Per ct. | Per ct. Per ct. | Per ct. 

Soil__.__..--._------------- .3 1.8 2.0 6.4 7.3 38.8 43.4 

: Subsoil______.___-----------| - .l | 1.5 2.9 8.0 5.4 36.9 45.2 

Mages Superior ey | | 2s | a7 | us | we | aia | a6 
Subsoil._..-.-_...--.-------- 9 3.9 6.0 13.9 14.2 | 29.8 31.3 

1 

| | Soil of this texture holds a very large amount of water and 

when wet of course is difficult to cultivate. The more level areas | 

oe will require underdrainage by tiling to fit them well for agri- 

| cultural use but the sloping sides of the valleys and ravines give 

those portions good drainage. It is thought by many that the 

| very heavy character of this soil will make it difficult or possi- 

a bly impracticable to use tile for under drainage. There is one | 

| characteristic of this soil, however, which makes it entirely prac- | 

ticable to secure good results with tile drainage; that is the fact 

: that the soil, when drying out checks and cracks deeply and con- 

: _ giderable water from rains following such a dry period escapes 

an through these checks and cracks into the subsoil and if tile 

| drained will be removed entirely. Most of these checks and 

cracks which develop during dry periods continue to increase 

a if the water moving down through them is removed by tile : 

. drainage, so that the tilth or workableness of the soil improves 

from year to year. : 

: This fact was fully demonstrated by a system of tile installed 

: by Professor E. R. Jones on the Douglas County Poor Farm in 

- 1905. A portion of this farm had been so wet that it was very 
difficult to cut hay on it during the summer. It was drained in 

the fall by lines of tile placed at different distances apart. In one 

portion of the field the tiles were 40 and in another 60 and in an- 

oO other 80 feet apart. The next season a very marked improve- 

ment in drainage was observed and this improvement continued 

| for several years. After two or three years the soil had ac- 

‘quired a good working condition and the water from a heavy 

shower was found discharging from the tile within half an hour 

after the rain began. - 

a In the spring of 1906 following the installation of the tile the 

soil was still too wet to work and plant at the usual time but 

was planted to corn on the eleventh of June. The effect of drain- |
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age in drying up the soil so that it could become warm and could . 

be fitted for the germination and growing of corn is shown in | : 

the following table. | | - 

GROWTH OF CORN ON TILED AND UNTILED LAND AT SUPERIOR, 

Untiled Distance between laterals 

land 80 feet 60 feet 40 feet | ; 

Average height of corn_______---  Afeet 5 feet 5.6 feet 5.8 feet ” 
Average stand._.__......------ | 25 per cent 40 per cent 80 per cent 95 per cent 

In the fall of 1906 a field of about six acres was tiled on a 
tract of Superior clay east of Ashland. This land had been in 

| meadow for ten or twelve years and was in a relatively low state | 

of fertility. The lateral lines were laid at distances of 70 feet | 
apart at a depth varying from two to three and a half feet. The . 

following spring this tract was laid out in a four year rotation 

/ consisting of : first, cultivated crops; second, small grain; third, 

clover and fourth, mixed clover and timothy. The yields dur- | 

ing the following five years while this field was under observa- | 

tion showed increases due to drainage running from 25 to 75%. | 

The relative increases will, of course, depend on the wetness and - 

coldness of the season and the character of the crop. | 

The expense of tiling will, of course, depend to a considerable 

extent on the distance between laterals. Distances of the above | 

tile indicate that placing tiles 50 feet apart will give excellent 
drainage in this red clay soil, but even a distance of 70 feet will 
produce very good results. Over much of the area of this soil 

| only single lines of tile run through the depressions or sags in 

the field will be sufficient to make the field as a whole tillable. 

Increasing the amount of organic matter in this soil by the | 

use of stable manure and plowing under green crops, especially 

| clover, will greatly aid in improvement of the tilth and working 

quality. Care must be taken not to plow or cultivate this soil | 

' when too wet as that will puddle it and lead to the formation of | 
clods which will last two or three years. 

Crop Adaptation. The heavy texture of these soils together 

with the rather low temperature which the large water content 

and the northern location give them makes these soils less well 

adapted to such crops as corn and potatoes. On the other hand, 

their large water holding capacity and good fertility, in most 

respects, makes them well adapted to grasses both for pastur-
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| age and hay and to the small grains, particularly barley, oats 
| and wheat. Peas also do exceptionally well on this soil. | 

Since these heavy soils are especially adapted to grasses and 
| to hay and small grain crops this section is developing chiefly in 

| dairying. The principal difficulty in this system of farming in 
this section is with reference to corn which is less well adapted 
to this soil and climate than the other crops mentioned. Never- 
theless corn to silage stage can be grown on the better drained 

| - portions or on land which is tile drained and its place may to | 
some extent be taken by hardy root crops, especially. rutabagas. 
The fact that this: section is in the process of clearing so that | 

| pasturage can be secured on land before stumps are removed 
| gives dairying or other form of livestock raising an advantage 

| - over any system of cash crop growing. In some portions of this 
| soil area steep land along ravines will continue to be available 

a chiefly for pasturage. 

| The fact that this soil is harder to plow and fit as a seedbed 
| makes the growing of hay crops which may be kept on the land 

| for. several years especially desirable, and this fact together with _ 
| _ this adaptation to pasture grasses further encourages the live- 

. stock industry. In many cases it would be advantageous to tile 
drain certain fields on the farm so as to better fit them for the 

growing of corn which might then be grown continuously for 
| some years at a time while the other fields of the farm are kept , 

| in alfalfa or other hay and small grain, thus getting better re- 

sults with corn and reducing the amount of land which must be 

plowed each year. On those farms on which land is largely till- 

: able and has been entirely cleared, the growing of small grain, | 
flax, peas, and other cash crops to which the soil is adapted may 

be followed profitably. - | 

Climate of Superior Region. The climate of this region of 

| clay soils in the vicinity of Lake Superior is modified to a con- 

siderable extent through the influence ofthe lake. This large . | 

body of water absorbs the heat of the sun during the summer 

| so that the temperature over it does not rise as rapidly as over | 

land areas and winds from the lake toward the land are cool, 

| keeping the average temperature of the summer in that section 

| somewhat lower than that of the inland portions of the state. 

| | On the other hand, this heat absorbed by the lake during the sum- 

_ mer is given out during the fall months lessening somewhat the 

tendency to early fall frosts and prolonging the growing period 

| for hardy crops, especially grasses. The advance of spring is
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Plate XXXI. Field of oats on Superior clay. Douglas County.
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retarded by the cold winds from the lake. The season, there- 

/ fore, is shifted-a little in comparison with that of the inland sec- | 

tions. The effect of this influence of the lake is to increase the - 

| length of frost free season in comparison with that of the re- | / 

gions 25 miles or so inland, but the lower average temperature 

of this frost free season neutralizes the increasing length so far : 

| as the growing of corn and other crops requiring warm weather a 

is concerned. | | 

The rainfall of this section is essentially the same as that of 

other northern:portions of the-state:though the larger water hold- 

ing capacity of the soil has the effect of making it seem greater. 

Chemical Composition and Fertility. The average total con- 

tent of plant food elements in the surface eight inches of the Su- 

perior clay of the northwestern part of the state, expressed as | 

per cent is as follows: Nitrogen .101, Phosphorus, .042, Potas- |. 

sium 2.58. The average amount of organic matter in the sur- - 

face eight inches is 2.11%, and in the subsoil .59%. | : 

As is quite generally true of lake formed or lacustrine soils the | 

Superior clay contains considerable lime as calcium ‘carbonate. — 

While it varies considerably from field to field the average . 

amount of calcium carbonate found in the surface eight inches - | | 

by analyses so far made is 2.04% and in the depth from 8 to 24 | 

inches, 4.63%. While there is, therefore, a good supply of lime 

in the soils of most fields of this region even for crops of high 
lime requirement there are a considerable number of fields, es- | 

pecially on upper slopes of the more rolling portions, from | 

which the lime carbonate has been removed by leaching to such | 

an extent that liming will be beneficial for alfalfa or other crops 

of high lime requirement. The portion of this area which will 

need this treatment has not yet been definitely determined, and 

field trials with liming should be made when conditions indicate . + 
a possible need of lime. 7 

The phosphorus content of this soil is rather low and unavail- 

able and a large number of experiments in this section show that | 
fields which have been cropped a number of years and on which : 
yields have decreased considerably owe this decrease chiefly to | 
the lack of sufficient available phosphorus and respond remark- | 
ably to treatments with phosphate fertilizers. 7 

The relatively low total content of phosphorus in this soil to- 

gether with its natural wetness and coldness makes the use of 

. «phosphate fertilizers on it of great importance. A number of 

trials on several fields indicate that very profitable returns in |
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general can be expected from its use. The increases from its use 
varied from 3 to 4 per cent to as high as 20 per cent on corn, and 
on clover as high as 40 per cent while in the case of clover seed, 

: the development of which requires a relatively high content of 
phosphorus in the soil, the increase in yield in some cases has 

| been over 50 per cent. | 
- The amount of organic matter and nitrogen is also in many 

cases rather low and a practice of plowing under some legume as 
green manuring crops should be followed unless considerable 
amounts of stable manure are available. This practice will im- 

prove the tilth as well as the fertility. | 

The potash content of this soil is very high as is quite gen- 
: erally the case with heavy clay soils. It is of course true that 

| only a very small fraction of the total potash is available to plants 

at any one time, but the total amount in this case is so large that 
'.  }t will probably be able to meet the potash requirements of even | 

those crops needing large amounts of that element. So far ex- 
| perimental work on this type has not shown need for application 

of potash in commercial fertilizer form. In all forms of live- 

stock farming in which the larger portion of the crops grown are 
| fed and the manure returned, the potash of these crops is recov- 

| ered in the manure and so added in available form to the soil to 
be used over again. | 

. RED CLAY LOAM OF THE GREEN BAY AND LAKE MICHIGAN 
REGION 

The Superior clay loam of the eastern part of the state occu- : 
pies a large area in the Fox River valley and Lake Winnebago | 

region which was the center of the Green Bay lobe of glacial ice 

and also covers a considerable area bordering Lake Michigan ex- 

tending from Milwaukee to Sturgeon Bay. In this region there 

is more variation. in the texture of the soil than in the Lake Su- 

perior area.. There are small areas of Superior clay and some 

Superior loam and fine sandy loam as well as of Poygan and 

other marsh soil types, but by far the larger portion of the area 

| consists of Superior clay loam having a somewhat lighter tex- 

ture than that of the Superior clay above described. | | 

| The topography of this region varies from nearly level or 

gently undulating to moderately rolling. It has been subdivided 

in the detailed surveys into a level and a rolling phase, the 

former amounting in all to probably not more than one-fourth
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of the area, while the rolling phase constitutes about three- 
fourths of the area. On the level phase slight depressions or hol- 
lows are of rather common occurrence. The bottoms of these 

7 are usually not more than two to three feet below the general 
oe level and they can ordinarily be drained by single lines of tile. 

: More organic matter has usually collected in these depressions | 
than occurs on the remainder of the land. | 

Stoniness of the Superior clay loam is quite variable. On the 
- level phase there are in general comparatively few stone and 
- indeed the type as a whole could not be considered very stony. 
7 Nevertheless there are some areas in which bowlders and smaller 

| stone are sufficiently abundant to interfere with clearing and cul- 
- _ tivation. 
: Texture and Drainage. The texture of the Superior or red 
- clay loam is shown by the mechanical analysis of average 

_ samples from Kewaunee county given in the following table. 

. MECHANICAL ANALYSES OF SUPERIOR CLAY LOAM 
Ee 

- Description Gre Coarse ao gang . Fine Send silt Clay 

- . Per ct. | Per ct. Per ct. Per ct. | Per ct. Per ct. Per ct. 

a Subsoilvvvv2t} 8 6 46 | zs ga 30.3 | 40d 

3 | It will be seen that the texture is not so heavy as that of the 
Superior clay of the Lake Superior region, nevertheless it is suf- 

7 ficiently heavy to make it distinctly more difficult to work and to 
| maintain in good tilth than in the case of silt loams and lighter 
7 soils. Care in plowing and other tillage operations is necessary 
— to prevent puddling and to maintain good tilth. The incorpora- 
. tion of organic matter through the use of manure or plowing un- 

der of green manuring crops is very helpful in improving the 
: tilth. 

. The surface slope of the larger portion of this type is suf- 
ficient to give good surface drainage and for the most part it is 

Ld unnecessary to use tile.for underdrainage. On more level areas 
| tile drainage is frequently necessary to give sufficient under- | | 
7 drainage for tilled crops. A large amount of tile has already 

| | been installed on these level areas but there is still opportunity 
| for considerable improvement of other areas not so well drained. 

Climate and.Crop Adaptation. This portion of the state be- | 
| | ‘ing farther south and having in general a lower elevation than
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that of the red clay area of the Lake Superior region has a some- OS 
| what warmer climate. Moreover, the prevailing winds being ° 

from the west, the influence of Lake Michigan is less than that oe 
of Lake Superior. Sections twenty miles or more from the Lake 
have a climate similar to that of central and southern Wisconsin. 
Nearer the Lake the influence of the water is more or less 
marked. This, together with the heavy character of the soil 
makes this part of the region less well adapted to corn. The : 
low altitude and the influence of the Lake tend to increase the : 
length of the growing season as indicated on the map on page 18, | 
but for corn which requires a relatively high temperature the : 
longer growing season is somewhat neutralized. : : 

The texture of the soil and climatic conditions on the whole are : 
most favorable to the grasses for hay and pasture, small grains, 
and peas, the latter being the most important special crop of this 
section. These conditions make the region of this soil type on a 
the whole better adapted to dairying and other forms of livestock | | 

| raising than for the growing of special or market crops. Never- . 
| theless certain special crops can be grown to advantage, particu- | 

larly on the soils having good amounts of organic matter. This 
| applies especially to cabbage, onions, and celery. | | | 

Chemical Composition and Fertility. The chemical composi- , 
tion of the Superior clay loam is very similar to that of the Su- 7 

| perior clay already described, see page 171. Its relatively high | 
oe lime content makes it especially well adapted to alfalfa, barley, SO 

and sweet clover. Since a larger portion of this soil type has 
been farmed for fifty to seventy-five years and the original sup- 
ply of phosphorus in the soil was comparatively small, the use of | 

| phosphate fertilizers in this section is important. While on 
dairy farms on which a considerable amount of bran and oil meal | 

are fed the necessity for additional phosphate is not marked, it | 
is probable that on the very great majority of the farms of this 7 
region the use of phosphate will be found one of the most. help- - 
ful means of increasing crop yields. Yields of small grains and 
especially of clover and alfalfa will be materially increased by 
the use of phosphate and the maturity of corn hastened from one 
to two weeks, an advantage which is of considerable importance . | | 
in this region especially. 

While, as above stated, this soil naturally contains consider- 
able lime carbonate there are some patches or fields from which . 
it has been so largely leached that the use of ground limestone 

will be found helpful, especially for alfalfa and sweet clover.
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) Superior Loam Soils. Scattered over this region of Superior 
oe soils are areas in which the surface soil is of a loam or fine sandy 

7 - loam character overlying the heavier clay loam subsoil. The 

depth of this lighter surface soil varies from a few inches to as 

, much as three feet. Such soils have been mapped in the de- 
: tailed maps of counties in this section as Superior loam and fine 

sandy loam. Their lighter surface soil gives them better sur- 

| face drainage so that they warm up more quickly in the spring 

than do the heavier soils, while the heavier subsoil gives them 
sufficient waterholding capacity to produce excellent crops. | 

- _ They are adapted to a wider range of crops than the heavier soils 

are, especially including corn and potatoes. Soils of this kind | 

: resemble in their agricultural character the Miami fine sandy 

loam and loam occurring extensively in the region west of Green 

| Bay and described on page 93. | 

Poygan Clay and Clay Loam. There are tracts of consider- 

able extent, especially west of Lake Winnebago, of poorly 

- drained land, the surface soils of which are high in organic mat- | 

| ter running commonly from 10 to 20% while the subsoil is the — 

: red clay or clay loam above described. These Poygan soils are 

similar in chemical composition and in agricultural character- 

: . istics to the Clyde soils described on page 83. They are apt to 

| be deficient in available potash so that the use of potash fertiliz- 

: ers will undoubtedly be generally profitable unless stable manure 

| is used. When the farm contains some of the upland Superior 

clay or clay loam as well as some Poygan soil the manure should 

| be used on the uplands and the fertilizers especially high in pot- 

a ash should be used on the Poygan soils. These soils, on account 

| of their high nitrogen content and water holding capacity, are 

especially adapted to the growing of crops making a heavy 

| growth such as cabbage, root crops and grasses for hay or pas- | 

ture. 7 

These soils naturally require drainage as the first step in their 

development and on account of the heavy character of the sub- 

soil, laterals should be closer than is necessary on wet soils of 

lighter texture. Distances of 60 to 80 feet will give good results. 

oe More thorough drainage, of course, is necessary for land to be | | 

: used for tilled crops in order to secure such drainage as will per-_ 

mit cultivation even during wet seasons, while land to be used 7 

| chiefly for hay or pasture needs less complete drainage.
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| APPENDIX I 

LIST OF SOIL SERIES MAPPED IN WISCONSIN 

It will be noted that this list includes names of series used in 
the earlier work of the Survey which were later combined with 

. | the series as they are mapped in the present organization. 

| SOIL SERIES IN WISCONSIN | 

| : Antigo Series. | Light brown soils of alluvial origin in glaci- 

ated region of crystalline rocks. Chiefly overwash plains, with 

: sand and gravel at from one to three feet below the surface. In- 

| eludes fine sandy loam, loam, and silt loam. 

Auburn Series. Name used by Wiedman for soils later called 
- Boone, which see. | 

/ Baldwin Series. Name used by Wiedman for soils in St. Croix 

7 and Pierce counties, now called Miami series. 

| Baxter Series. Red stony soils of residual origin from lime- 

stone in the western part of the state. Series includes silt loam 

| and clay loam. | 

| Boone Series. Light colored timbered soils derived by weath- __ 
| | ering from sandstone and shale. Includes sand, fine sand, sandy 

loam, fine sandy loam, and loam. 

- Carrington Series. Dark colored prairie soils of glaciated 

oe region on subsoil of loess or limestone fill. 

Chelsea Series. Name used by Wiedman for soils of mo- | 

rainic belt of the last glacial drift. Now subdivided into other 
series, chiefly Kennan. ‘ 

| Clyde Series. Marsh border soils in glaciated region of lime- 
| stone area having from 5 to 15% of organic matter. Series in- 

| cludes sandy loam, fine sandy loam, loam, silt loam, and clay 

loam, with the heavy types predominating.
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Colby Series. Light brown soils in region of crystalline rocks, 
chiefly of the older glaciation. Chiefly silt loam with a small 
amount of loam. | | 

| Coloma Series. Light colored soils of glacial till in region of | 
Potsdam sandstone. Includes sand, fine sand, and sandy loam. 

Cushing Series. Name used by Wiedman for light colored 
glacial soils, chiefly loams, occurring in Polk and St. Croix coun- 
ties. Now called Miami loams. 7 | 

Dodgeville Series. Dark colored prairie soils of unglaciated 
region overlying residual soils from limestone. Includes loam 
and silt loam, the latter predominating. | | 

| | Dunning Series. Dark colored, poorly drained soils of marsh 
| and stream borders in sandstone region. Includes sands, fine 

sands, and sandy loams. 

_ Fox Series. Light colored soils of river terraces and over- 
wash plains in glaciated areas of limestone region. Subsoil— 
stratified sand and gravel. Includes fine sandy loam, loam and 

| : silt loam. | 

Genesee Sertes. Light colored alluvial soils including first 
bottoms or present flood plains. Of little agricultural value ex- 
cept for pasture. Occurs in all sections of the state. 

Kennan Series. Light colored soils; sometimes reddish or. 
pinkish in subsoil. Of last glacial region in area of crystalline - 
rocks. Includes silt loam, loam, and fine sandy loam. : 

. | Knox Series. Light colored soils of unglaciated limestone 
section, usually with loess predominating, but frequently includ- 
ing some residual limestone material. | 

Lantonia Series. Light colored soils in unglaciated region, 
. largely of colluvial origin as wash from glacial uplands. Fre- 

quently occurs in terrace formation. 

| Marathon Series. Name used by Wiedman for light colored | 
| residual soils from granite in unglaciated area. Chiefly in Ma- 

rathon county. Includes sandy loam, fine sandy loam, loam and 
| silt loam. Subsoil—disintegrated granite of gravelly char- 

acter. |
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. | Marshall Series. Dark colored prairie soils, unglaciated 

. region, with subsoil of loess. Chiefly in limestone region. In- 

a cludes loam and silt loam, the latter predominating. 

a | Mellen Series. Light brown or slightly reddish brown soils of 

a glacial origin in region of. crystalline rocks. Chiefly in Doug- 

a lash, Ashland, and Iron counties. Very similar to Kennan soils. | 

- Includes sandy loam, fine sandy loam, loam, and silt loam. 

a Meridean Series. Name used by Wiedman for sandy soils of 

“ terrace formation along the Chippewa, Red Cedar, and Kau 

Galle rivers. Now classified as Plainfield. Includes sandy 

types. 

7 Miami Series. Light brown glacial till soils of limestone re- ; 

gion. Includes fine sandy loam, loam and silt loam, the latter 

predominating. Deep and normal phases, the former gently 

: rolling with soil and subsoil largely stone free and frequently 

| loess-like surface soil; the latter more irregular in topography— 

usually more stony and of glacial till. 

: Milltown Series. Name used by Wiedman for soil now called 

- Antigo, which see. | | 

a Muck. Marsh or poorly drained soils in which organic mat- | 

ter ranges from 15% to 50%. 

— Peat. Marsh soil containing over 50% of organic matter sub- 

oe | divided on the basis of depth into shallow and deep phases. 

a | Plainfield Series. Light colored terrace or outwash soils. 

Chiefly in glaciated area and including sands, fine sands, and 

— | sandy loams. | | . ' 

' ) Poygan Series. Dark colored, originally poorly drained soils, 

- with subsoil of red clay or silt loam. | 

| Rice Lake Loams. Name used by Wiedman in report on south- 

| ern part of northwestern Wisconsin for dark colored alluvial 

soils underlaid by sand and gravel. Includes fine sandy loam, 

7 loam and some silt loam. | | | 

, Rodman Series. The series includes the sandy and gravelly, 

hilly soil of the last glaciation in the limestone region. Includes 

: kanes and eskers of the moraine. |
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_ Sterling Sand. Name used by Wiedman for sands along riv- a 
. ers of the southern part of northwestern Wisconsin. Same as a 

the Plainfield sand of a newer classification. | oe 

| Superior Series. The series includes the red clay soils of Lake 

Superior and Michigan region, part of which retains its original - 

lacustrine character, but the larger part of which has been re- | 

worked by ice into till. Includes silt loam, clay loam and clay; | , 

- it also includes sandy loam and fine sandy loam characterized by — 
sandy surface soils with heavy subsoils similar to those above - 

mentioned. | : a 

| Thornapple Series. Name used by Wiedman for glacial sandy 

| soils in the report on the southern part of northwestern Wiscon- 

sin. Equivalent to Vilas series in a newer classification. 

Vesper Series. Poorly drained soils of light color originating | 

from Potsdam sandstone and shale in central Wisconsin. In- oo 

- eludes fine sandy loam, loam, and silt loam. : 

Vilas Series. Includes light colored sandy soils of glacial till | 

| origin in region of crystalline rocks. Includes undulating ground - 

moraine and rough, hilly terminal and lateral moraines. Series , 

| includes sands, fine sands and sandy loams. , 

Wabash Series. This series includes the dark colored, alluvial, | oe 

and level soils on the first bottom land along streams in ungla- : 
ciated region. Silt loam and loam predominate. a oe 

Waukesha Series. This includes the dark colored soils occur- - 
ring as terraces along streams and as overwash plains in the gla- 7 

ciated section, chiefly in the limestone region. Includes sandy 
~ loams, fine sandy loams, loams, and silt loams. | 

| Webster Series. Name used by Musbach in the report on the © | 
northern part of northwestern Wisconsin for level or gently un- 
dulating soils of alluvial origin having a clay loam subsoil and 
underlaid by stratified sand and gravel. Equivalent to Antigo 
series of present classification. | 

Whitman Series. Includes the dark gray or black, poorly 
7 | drained, alluvial soils of glaciated and unglaciated crystalline 

rock region. Chiefly loam and silt loam. | |
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- APPENDIX II 

METHODS OF MAKING MECHANICAL ANALYSES 

OF SOILS | | | 

. The method of making mechanical analyses of soils developed — 
oo by the United States Bureau of Soils, with some variations, is in | 

general use. | 
| A five-gram sample is taken from each soil to be analyzed. 

- Each sample, with water and a few drops of ammonia, is then 

- _ placed in a shaker bottle and shaken by motor power until all the 
a particles are thoroughly deflocculated. The length of time 

- needed for this depends upon the coarseness or fineness of the | 

ee soils to be analyzed. | 
| | After the soil samples have been transferred to suitable test 

a tubes, distilled water under pressure is used for agitating them, | 

, each sample in suspension being then placed in a centrifuge. 

oo This throws down the heavier particles, and the clay particles 

: alone are left in suspension. Gorrect size of particles is then 
Oo determined by means of a high power microscope, and if none | 

o are found to be too large, the clay is decanted. This operation : 

o is repeated until approximately all the clay has been poured off. 

| The clay water is evaporated and the clay dried and weighed. 

To separate silts from sands, the Bureau method uses alter- | 
a nate agitating and settling of the particles. The suspended ma- 

a terial is poured off after a fixed time has passed, the size of | 

oe particles being carefully tested under the microscope, so that : 

- only those of silt size shall be decanted. This is repeated until 

when the remaining sediment is tested under the microscope no 
| particles of silt size can be found. The silt is dried and weighed, 

| the sand, after drying, is separated into five groups by means 

of accurately sized sieves, and each of these groups is weighed. | 

. Percentages are then determined from all the results. | 

At Wisconsin, the method differs in the fact that 10-gram 

an samples are used, and that the samples are run in duplicate. In 

| addition to this, well-timed air pressure is used in decanting the 

- silt and clay suspension from the sands, after which the silt is 

| thrown down by means of the centrifuge, and the clay is poured
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off. This process is repeated until accurate separations have - 

been made. Microscope tests are frequently used, as in the _— 

| Bureau method, to check the size of particles. A large part of - 

| the mechanical analyses here recorded, were made by Miss -: 

Hazel Hankinson. | | Ot 

| - MECHANICAL ANALYSES OF SOILS 

| ‘ Soils are-made-up -of a large number of particles-which vary __ | 

| in size. The soils are divided into classes according to the per- 

| centage of particles of different sizes which they contain. | | 

The soil particles classified according to their diameters are: | 

coarse gravel, larger than 2 mm.; fine gravel, 2 to 1 mm.; coarse 

| sand, 1 to 0.5 mm.; medium sand, 0.5 to 0.25 mm. ; fine sand, 0.25 : 

: to 0.1 mm.; very fine sand, 0.1 to 0.05 mm.; silt, 0.05 to 0.005 . 

‘mm.; and clay, smaller than 0.005 mm. 

os The Classes of soils based upon the percentage content of the | 

different separates are: | | 

| SOILS CONTAINING LESS THAN 20% SILT AND CLAY a 

Coarse Sand—Over 25% fine gravel and coarse sand, and less than 50% of _ 
any other grade of sand. 

: Sand—Over 25% fine gravel, coarse and medium sand, and less than 50% 7 
fine sand. ° . a 

. Fine Sand—Over 50% fine sand, or less than 25% fine gravel, coarse and 
medium sand. So . 

Very Fine Sand—Over 50% very fine sand. _ 

| | Soins CONTAINING BETWEEN 20-50% OF SILT AND CLAY 

Sandy Loam—Over 25%fine gravel, coarse and medium sand. | 
Fine Sandy Loam—Over 50% fine sand or less than 25% fine gravel, coarse 

and medium sand. | - : 
| Sandy Clay—Less than 20% Silt. | | 

| | SOILS CONTAINING OVER 50% OF SILT AND CLAY | 

| Loam—Less than 20% clay, and less than 50% silt. 
; _ Silt Loam—Less than 20% clay, and over 50% silt. | 

| Clay Loam—Between 20 and 30% clay, and less than 50% silt. 
| Silty Clay Loam—Betweer 20 and 30% clay, and over 50% silt. 

Clay—Over 30% Clay. ne Co | |
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MECHANICAL ANALYSES OF SOILS ; © | 
Analyses given in per cent 

Location | 
— | Sample Field Classification Layer F. G. C. S. M.S. F. S. V.F.S. | Silt ’ Clay - 

| County Land Survey _ Num r | 

Washburn. _____| Composite....___._- 413 | AntigoSiltLoam..........| A 2 3.0 | 3.38 3.8 | 12.0 | 68.8 8.7 : : B 3 2.6 3.0 3.5 | 11.6 | 65.8 13.4 

Outagamie. --_- -- ‘Composite..._______ 1,259 | Antigo Very FineSandy — 
| Loam*._._........-----| A 01 5 A 2.9 | 71.5 | 19.9 4.2, Ky 

| Oneida___...--| Composite........-- 790 | Antigo Fine Sandy Loam ...- A 2 7.0 18.4 | 18.9 20.6 26.6 | 7.4 x 
B 3 7.1 | 17.8 | 20.9 | 22.3 | 23.7 6.5 

| C 3 8.4 | 22.1 | 23.8 | 19.5 | 17.7 | 7:8 ty 

Outagamie_.....| T23N., RI6B______. 1,260 | Antigo Fine Sandy Loam...| A .00 3 5 9 | 71.4— 24.5 3.8 x | 

Eau Clairef-- - - - T26,R9_.--..-_--- 12 Auburn Loam (Boone) -_ _. -- A 2 6.9 11.1 13.1 14.9 42.7 10.5 wD ” 

B ‘0 5.3 9.6 | 14.4 | 15.1 | 48.0 | 12:5 5 = 
Dunnt..._..-..| T27,R12_.___.___- 110 | Auburn Loam* (Boone).....| A .6 | 15.0 | 18.0 | 17.6 | 12.9 | 26.6 9.7 ry / ~ B 5 | 14.8 | 17.3 | 19.0 | 18.9 | 21:1 9.3 ° = 
Barron}___..-..| T32,R13_..._____- 158 | Auburn Loam* (Boone).....| A | .1 3.3 5.9 | 11.6 9.6 | 87.1 11.9 ~ L _ iB .0 4.1 6.4 15.3 15.4 89.6 19.0 - a _ 

| St. Croixf-.-.-.| Composite... .-_- 122 | Baldwin Silt Loam*(Miami) A 0 8.8 9.11 | 13.1 12.5 45.7 10.3 So a | a od 7 {| &B 4 | 9.0 | 11.7 | 15.4 | 18.4 | 32.5 | 16.2. = 
| St. Croixt...._.| T30,R 17W___.___- 125 | Baldwin Silt Loam*(Miami) | A_ 0 6.9 8.9 | 11.0 | 15.5 | 48.0 93 0 : 2 - | B 3 | 7.9 | 20.0 | 164 | 16:0 | 32:4 | 160 © 2 

. St. Croixf.-.---| Composite_._..__.-_. 130 | Baldwin Silt Loam(M iami) - A 9 6.2 5.9 | 9.4 12.8 55.4 | 9.9 ° oS B 8 | 10.6 | 21.5 | 17.2 11.2 | 38... | 11.0 | 

Clark. _........| Composite._____.__- 952 | Boone Fine SanjyLoam*...| A |. .1 7.8 | 11.8 | 26.6 | 30.8 | 16.9 | 6.5: . | B |. .2 8.3 9.4 | 22.7 | 34.4 | 14.9 9.0 | | C 5 6.7 7.6 | 20.3 | 31.6 17.8 | 14.3 | 
| Buffalof_.._.._-|............-.-.---.]...--..-----| Bates SiltLoam_..........| A 0.0 0.4 0.4 |. 1.4 | 18.2 | 68.5 | 15.9 “ | B 0 2 2 1.5 | 16.6 | 66.7 | 14.9 _ 

| Rock...._.-...| T4N., RIE. ______. 1,402 | Bellefontaine Silt Loam.....| A 0.0 2.1 | 10.5 | 16.8 | 18.7 | 40:9 | 43.1 a | B 04] 3.2 16.0 | 27.3 15.2 | 20.1 19.2 , | C. 0.0 2.6 12.6 | 21.5 19.1 | 24.0 | 21.1 |



Juneau._.--.-..| T1%,R3E_.-_-.--- 451 | Boone FineSand.....-.---| A .09 3.95] 17.63 | 57.90] 12.45 3.60 4,72 oo 

) B ‘o6 | «64.80 | 19.97] 56.95 | 12.16] 2.37] 3.80 os 
C ‘00 | 5.25 | 21.34 | 59.97] 10.46 95 1.90 “ 

La Crosset__..-.|.-----.-------------|------------] Boone Fine Sand......-.---] | A 0.1 4.8 | 16.6 | 55.8 8.6 9.3 4.8 “ 
| : B ‘2 49 | 17.0 | 58.4 8.6 6.6 44 ot 

La Crosset......|.-...---------------|-----------«| Boone Fine Sandy Loam....| A | 0.2 5.9 | 18.5 | .54.9 5.8 | 14.7 5.1 Z 

| 7 B 2 63 | 14.9 | 54.2 5.7 | 13.0 5.2 a 

lowat_.....----|_---.--------------- 23 ,855 | Boone FineSandy Loam...-| A 0.0 6.1 | 16.6 | 39.5 | 11.8 | 19.0 TA : 
23856 |..........-----.----------|_ B ‘0 3.2 9:6 | 30.0 | 15.6 | 28.0 | 13.5 | 

La Crosse.....--| T18,R6W ..------ 527 | Boone Fine Sandy Loam....| A oo | 2.2 | 10.6 | 55.0 | 15.7 | 10.9 4.8 
B 0 1.8 9.5 | 57.2 | 16.7 9.0 4.9 

| - | C ‘0 1.4 9.9 | 69.7 14.1 2.0 2.3 oo 

Jackson. .......| Composite... .....--.|. 1,315 | Boone Fine Sand. ._.__---- A .00 | 10.17.| 21.50 | 44.44 | 16.15 4.55 3.13 7 

: B ‘07 | 12.43 | 21.52 | 46.69 | 12.77} 3.00] 3.09 | 
| C 1102 | 15.37 | 28.84} 46.82] 10.48 66 | 1.60 . 

Juneau_..__-.-- T14N.,R5E.----_- 1,375 | Boone Fine Sand. --------- A 0.0 2.09 12.30 59.30 9.18 9.38 5.38 p | ) 

oo B ‘02 | 2.72 | 13.20] 58.40] 9.03 | °8.84| 5.88 x oo 
C 05 | 2.47 | 12.17 | 67.08 | 6.44| 3.65 | 6.28 wv 

Juneau.......-.| T15N.,R4E___---- 1,376 | Boone FineSand_..-....-.| A 03 1.49 | 4.72 | 50.81 | 29.95] 6.66 5.75 z, | 
B ‘04 | 1.801 4.73 | 42.89 | 37.41] 6.38] 7.08 Sy 

| C ‘oa | «160 | 464.75 | 47.76 | 28.51} 8.28) 15.53 4 

Juneau_.....__-| T17,R5----------- 1,377 | Boone FineSand..-..-.---| A os | 2.52 | 12.36] 60.81 | 18.48 | 3.49 | 5.39 7 
B -'o7 | 286} 11.51 | 61.60 | 16.14| 2.08] 4.00 

| Cc ‘04 | 1.40 | 8.74 | 68.48 | 17.06 50 1.37 | 

. Adams._..____-| T19N., R5E_------ 1,379 | Boone FineSand_.--..----} A o1| 3.33] 3.55} 72.61 | 9.22| 5.64] 6.63 : 
| : B “01 ‘44 | 4.70'| 75.22 | 8.29) 3.89| 5:22 

C ‘038 ‘46 | 5.08] 82.21 | 7.93 46 1.29 

Adams......._.] T19N.,R5E._-_-_- 1,380 | Boone FineSand_..-..---.| A 0.0 2.08 | 9.28] 72.70| 5.08] 4.10| 5.74 | 
B 0.01 ‘93. | 9.28 | 75.20 | 5.55 | 1.97] 3.87 | 
C 0.0 "39 | 18.26 | 72.63 | 2.73 22 17 

. ‘Bau Claire..._._| T26,R6 W..-.----- 1,400 | Boone FineSand.......---| A 00} 6.87) 26.95 | 48.56} 8.21 5.69 | 3.80 

| B ‘oo | «6781 | 27.96 | 47.33 | 7.30] 5.77] 4.07 
. Cc ‘00 | 6.16 | 26.03 | 583.76| 7.41] 3.45 | 3.16 | 

Columbiat....._|_....---------------]------------] Boone Sand_.-..----------| A. 0.8 16.4 | 20.2 29.9 4.0 21.7 6.9 | 
: B "3 | 21.0 | 29.1 | 82.7 22 | 10.1 4.5 

+Bureau Analysis. *Mechanical analysis showed that the soil belonged in an adjacent class. ° %
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| a | MECHANICAL ANALYSES OF SOILS—Continued 6 — , Analyses given in per cent o me 
Location . . 

. - |  —]} Ss Sample Field Classification Layer F. G. C.S. M.S. F.S. | V.F.S. Silt Clay County Land Survey Number 

Racine_____-__.| T3N.,R20E...__.. 1,475 | Carrington Silty Clay A 0 9 2.0 5.8 | 15.0 | 42.4 | 938 as | 
Loam*___.____.__......| B 05 1.1 2.0 5.6 16.2 32.6 43.1 | | C 01 1.8 2.1 5.0 14.3 37.2 38.9 ' 

Kenosha_______| T1N,R20E______. 1 ,324 | Carrington Clay Loam_.____ A 0.0 2.0 3.4 8.7 17.4 45.4 24.9 : 
B. 05 1.4 1.9 5.4 13.4 39.6 40.0 | , Cc 05 | 2.0 2.0 | 4.9 | 16.9 | 45.6 | 28/6 my 

Kenosha.......| T2N,R2E________ | 1,341 | Carrington Clay Loam... _. A 0.0 2.0 3.4 8.3 15.2 44.5 27.9 Ry | B 03 1.3 2.5. 6.4 12.0 33.7 44.4 : 
C .03 1.3 1.5 4.1 13.5 39.4 40.1 a - : Fond du Lac___.| T14N.,R15E______ 382 | Carrington Silt Loam___..__| A 0 3 2 4 28.9 53.1 18.2 SI ce B 0 02 03 2 30.0 52.3 19.2 oa C 0 1 2 1.5 31.4 49.2 19.8 

Walworth __._..| Composite..______.- 1,447 | Carrington Silt Loam___.___. A 0 7 1.3 1.7 14.5 54.3 28.0 S = 
| : B .0 3 7 1.0 15.0 52.8 30.4 : : C 0 7 ‘14 2.9 20.3 44.0 32.0 zy 7 

Columbiat_.....|.2--222-22222-22222-}-22 222 Carrington Silt Loam A 0.0 1.0 2.2 5.0 7.5 62.9 211 o ae . | (deep phase) B 4 1.5 4.2 11.5 5.5 58.1 18.5 aq 
. " Polkf_.--------| Composite_.._.____. 136 Chelsea Silt Loam________. A 0.2 7.4 4.3 4.2 14.2 57.3 11.8 > oo Polkt-.-..-....| T34,R17 W__.____. 140 | Chelsea Silt Loam___..._..| A 0.1 5.7 4.0 4.0 19.4 53.6 12.8 ” | : B 0.0 3.3 3.2 3.0 27 .2 46.3 16.8 > 

--t------------|--------------------].-..........] Chelsea Loam*.........._.| A 7.8 12.8 10.3 28.4 15.8 15.2 9.1 6 | 8B 11.0 14.7 10.0 27.41 16.7 12.4 7.5 | | Chippewat.._-.} Composite_________. 10 | Chetek Sandy Loam A 2 | 28.1 | 22.0 | 14.6 2.9 | 21.2 | 41.0 7 ) (Marshall)..........._._| B 4 20.7 23.4 16.8: 2.6 | 28.7 74 ; Barron} ”_.___|.._-_.-.__._.__. 160 | Chetek Sandy Loam...._..| A 1 25.5 | 23.6 16.5 2.0 22.6 9.1 7 B 2 25.4 24.2 18:7 2.8 18.5 9.6 , — 
Waukeshat____. ~-------------------|----------.-| Clyde Silty Clay Loam__._.] © A 0.0 0.2 0.3 Il 1.0 67.1 30.3 a 

B 0 3 4 AT 2.3 65.8 29 2 a Waukesha_.._._|.--_.---_.--.-.-----|--.---.-.-..| Clyde Sandy Loam_.....__.| A 0.0 | 12.7 26.3 29.2 3.3 20.7 7.3 ° ve OTT B 5 15.1 31.5 $8.1 4.5 6.1 4.1 a



 ‘Waukesha___...| T5.N, R20 B__----- 242 | Clyde Silty Clay Loam*_.--| A 05} 1.10) 4.8 | 14.2 | 18.3 | 40.1 | 26.5 

: . 
B .03 1.40 2.6 4.4 10.8 42.8 40.8 . - 

Walworth __.__-| Composite... ------- 1 ,448 Clyde Silt Loam* . - _------- A 0 1.9 4.6 15.0 19.0 39.3 22.0 

palworen. nposive- -- : pele B 0 9 1.6 3.6 | 20.2 | 48.8 | 26.1 oe 

Columbiat......|..-----2------------|------------]| Clyde Silt Loam.----------| 8 0.0 0.2 0.8 6.1 33 | 63.9 | 19.9 ae 

ee. —— a oO | . B 0 3 8 4.1 7.7 73.9 13.1 7 

Columbiat .....|..---------------+--|-----22----- Clyde Loam...-----------|. A 05 | 10.8 | 10.8 | 11.8 4.0 | 37.9 | 28.6 

| a mo — B ‘9 | a5 | 13-2 | 17.5 | 11.2 | 22.1 | 23.9 , oo 

Kewaunee} .....|..------+-----------|------------| Clyde Silt Loam... -------- A 0.2 9.4 4.4 | 10.0 5.0 | 52.4 | 18.2 — 7 

oo | _ | B 3 1.5 1.7 | 6.2 6.9 | 71.0 | 12.2 , 

Racinet........|.-------------------|------------| Clyde Fine Sandy Loam - -- A 0.3 1.6 3.4 53.0 | 20.1 12.9 8.1 - 

B wl 1.1 3.4 67.4 19.5 4.2 4.1 7 

Racinet...-----|--------------------| ------------| Clyde Clay Loam -- -------- A 0.2 1.5 2.7 11.2 5.4 | 52.0 | 26.9 a 

ae ~ 
-F 3B wl 1.0 1.4 9.1 5.9 46.6 35.6 cy 

Chippewa - - - --- T 29,R5 W_-------- 119+) Colby Silt Loam. .--------- A .0 2.5 1.6 3.3 20.3 58.7 13.7 , De 

| a | ; B 0 0.6 0.5 0.7 | 20.5 | 63.5 | 14.0 e a. 

Barron..-.-.---| Composite... -.----- 154+| Colby Silt Loam._._-------| A 1 3.2 4.0 3.6 | 12.6 | 61.9 | 13.6 hy a 

met Pe ) B 0 3.2 4.7 3.2 | 19.7 | 51.2 | 17.3 by - 

| Marinettet_--..|--------------------|-------
-7-777 Coloma Loam-_.----------- A 0.4 3.5 5.5. 9.4 19.9 52.2 8.6 ne . - 

poe 
. B 1.1 5.1 7.6 12.8 24.6 40.1 7.8 Neat 

Wausharat _....| .-------------------] rrr ccc Coloma Loam. -_--.--------- A 0.8 7.8 14.9 19.5 12.1 30.8 14.3 PS 

B 5 6.6 17.3 24.9 19.2 19.7 11.7 

Price ..-- _ | Composite... ..-  -- 907 | Colby Fine Sandy Loam- -- - A 2 3.0 9.1 25.8 29.3 24.8 7.0 

B 1 3.5 9.6 28.4 31.3 21.7 5.8 

Columbia ... .. | Composite... ------- 618 | Coloma Fine Sandy Loam -- A 3 7.5 18.4 33.4 16.0 18.4 5.4 

. mo 
B 2 5.8 13.9 30.8 16.0 18.5 13.7 

C wl 6.3 16.2 38.9 11.6 10.8 15.4 7 

Marinette} -_-.-|--------------------|---------777 
Coloma Fine Sandy Loam -- A 0.6 6.5 10.8 20.4 20.6 34.0 6.8 - 

cE . ae 
B 1.4 71.6 8.8 17.6 24.0 32.9 7.2 . . 

Waushara. - - --- T18N,R11E------ 62 | Coloma Sandy Loam_-_------ A 3 11.7 22.4 | 24.6 14.6 19.0 8.7 . . 

so ” me B 5 10.9 20.0 21.7 15.1 19.4 13.6 , 

a Waushara..__---| T19N, R9E_------ 1,387 | Coloma Sandy Loam* - - ---- A 12 7.59 17.11 44.74 16.35 8.70 5.54 

B .10 8.49 17.51 46.20 16.61 6.15 4.85 

C . 08 7.81 | 15.28 43.52 18.09 5.96 9.83 

| jt | te 

+Bureau Analysis. *Mechanical analysis showed. that the soil belonged in an adjacent class. 
4



| _ 
font a : MECHANICAL ANALYSES OF SOILS—Continued 7 | Analyses given in per cent — | 

On 

, " Location : 
— 

| To Sample Field Classification Layer F. G. c.S. | M.S. F.S. | V.F.S. Silt Clay 
County Land Survey Number 

. PP 

. Waushara_____.| T19N,R9E__.____ 1,388 | Coloma Sandy Loam*______| A -25 | 13.38 | 23.24 | 38.64] 11.87 8.26 4.91 oo 
a | 

B 48 | 20.53 | 25.871 38.86 | 9.57] 6.26] 3.73 : | C 15.) 9.69 | 18.23 | 39.35] 16.38] 6.63] 9/58 _ Portage.._._...| T22N,R22E_.____ 1,392 | Coloma Sandy Loam_._____ A .16 8.33 17.45 31.26 20.10 14.82 7.90 bh 
} | B 16] 9.21) 17.30] 32.04] 18.92] 14.49] 7/58 a Cc -26 | 12.94 | 30.49) 41.77] 6.41 | 3.06] 5/17 By Weushara._..._.| T19,RSE__...___ 1,416 | Coloma Sandy Loam*._.._| A 3] 13.4 | 22.5 | 35.4 | 18.9 | 41.1 3.7 wD , 

B 3 | 11.8 | 21.5 | 40.0 | 14/4 8.1 3.7 3 | 
C 6 | 20.5 | 28.1 | 30/5 7.6 5.8 6.9 Sy | | D 1 9.1 | 19.4 | 55.6 | 11.2 2.3 2.2 Dp ou Wausharat..___|-.-.....222222 222 |e Coloma Sandy Loam__._._.| A 0.6 | 12.8 | 20.0 | 33.0 10.6 | 17.3 5.9 th 

} B 6 | 9.8 | 18.5 | 40.2 | 7:2 | 10:4 | 12/8 Ss a | Outagamie_____.| Composite.________. 1,261 | Coloma Very FineSand.....| A .00 38 5 | 26.6 | 64.8 4.6 3.2 = a | . ‘Waushara._..__| T19,R8E.... 1,418 | Coloma FineSand__.__.__| A 0 9.7 | 22.2 | 48.3 | 11.1 6.6 | 2.8 4 SS B ‘5 | 10.9 | 21.5 | 47.9 | 10:7 | 55 | 2'7 a Oy | Waushara_.._._| T19, R8E._.. 1,414 | Coloma FineSand_._......| A 1 4.7 | 12.7 | 62.2. | 18.4 4.5 3.0 oC “ 
. So 

B 1 4.2 | 126 | 642°] 13/2 3.3 2.1 = of : | C 1 4.2 | 106 | 63.7 | 17.2 2.8 1.9 MD oy 
| | Oe D 3 7.0 | 18.4 | 52.4 | 20'8 8.7 3.2 5 cst Marinettef.....|-.-......--.---....|.00 Coloma Fine Sand.........| A 0.1 56.5 | 146 | 85.4 | 23.4 | 15.2 5.2 —_ 

| | B 1 4.6 | 13.6 | 41.9 | 29/9 7.1 2.4 : Columbiat......]-..-.-...-22......-.| 311,568 Coloma FineSand___......| A 0.2 9.5 | 22.4 | 56.7 3.8 4.6 2.5 : 
| $11,564 j.------ IIB 0 6.2 | 19.4 | 64.0 5.38 3.4 1.6 | Adams__._.....] TI6N,R7E._.___- 1,432 | Coloma FineSand_._...._.| A 1 4.7 | 14.6 | 68.0 | 10.0 3.8 3.6 ks, 

, 
B 2 5.9 | 16.2 | 61.6 9.4 3.1 3.4 me 

7 
Cc 1 5.2 | 17.9 | 68.4 6.8 7 1.2 ah Waushara_--.__| T18N.,R8E._____. 1,385 | Coloma Sand_...-.........] A 16 | 15.47 | 26.28 | 41.08}; 9.68] 4.52] 2.70 os, 

| So | . | B 27 | 15.63 | 24.86} 39.72] 11.31] 5.061 3/06 
| 

C 83 1 14.54 | 23.45 | 41.251 12:17] 4105] 8/91 nn



ee 
. . 

: Waushara.__---| T19N.,R9E.------ 1,889 | Coloma Sand....----------| A .09 8.56 | 22.92) 43,07] 12.21 7.62 5.76 oo 

| 
B 05 | «67.87 | 22.58 | 46.79 | 11.42 | 6.30 4.94 Nk 

| 
C "18 | 9.40 | 26.16 | 45.43) 9.61 3.71 5.32 ek 

| Portage. .------| T22N.,R9E.------ 1,391. | ColomaSand_...----------| 4 24 | 12.83 | 24.99 | 82.54 | 27.02 | 10.33 5.65 ae 

B "392 | 14.04 | 24.06 | 83.68 | 12.98 9.44 5.19 gk 

C 34 | 16.53 | 26.89 | 32.52 | 10.49 5.20 8.20 mee 

| Waushara.._.---| T19, R8 E._-------- 1,412 | ColomaSand_...----------| A. A 18.1 33.8 34.2 5.5 4.2 4.3 oe 

, B 1 | 23.8 36.2 29.9 3.4 3.3 4.1 oe 

C 2 | 27.2 38.3 27.0' | 2.6 0.7 2.7 oe 

- 
D 1 19.4 32.8 38.4 4.9 1.8 2.6 | ‘ 

Wausharat...--|---------------20-2-fere or 
Coloma Sand.....---------| A 0.4 | 12.7 | 18.1 | 48.2 4.5 6.2 4.9 oe 

B. 1.1 13.1 29.7 43.3 4.0 4.9 3.8 oS 

Waushara....-.| T19, R8E. -------- 1,415 | Coloma Sand_...----------| >A 3 | 23.0 31.1 | 30.9 4.9 7.0 | 38.4 oe 

| : B .8 | 20.2 29.5 34.4 5.1 6.2 4.1 ae 

Wausharat. -__-|------2-------------|p--n 
Coloma Gravelly Sand..----| A 10.9 | 47.8 | 20.5 | 12.4 5.0 2.4 1.5 8 

Wausharat.----|-------------------¢feeocn 
Coloma Gravelly Sand ...--| A | 24.2 | 50.7 15.8 | 4.4 | 2.4 1.7 7 = ' 

OO | B 10.7 | 52.8 | 20.7 9.3 1.6 1.5 8.2 y eo 

| St. Croix. ------ Composite. - ------- 127+| Cushing Loam (Miami Silt) A | 5 (9.6 8.6: 9.5 21.8 43.3 6.4 by ON 

| 
B 4 8.4 7.8 8.8 | 24.5 86.2 18.8 2 ~ 

Polk.---------- Composite---------- 
1387 Cushing Loam* (Miami)... - - A 9 5.1 4.7 16.0 11.2 62.5 10.4 S . , 

| . 
B 1 | 5.7 5.4 6.4 18.9 45.5 17.8 De 

Polk....-------| T86,R19---.------- 142¢| Cushing Loam (Miami)... -- A 1 9.5 9.3.| 18.3 25.4 26.5 10.2 

. 
oe B 5 6.9 | -8.6:| 18.2 | 21.8 | 26.4 17.6 

Polk....-------| Composite. --.------ 1514| Cushing Silt Loam (Miami) A at 12.6 15.4 16.2 10.7 35.8 8.9 ) 

: B 0 13.2 12.9 14.2 18.4 31.2 14.4 | 

Dane_._...----] T5N.,R7E._------ 1,105 Dodgeville Silt Poam A 00° 1 3 2.5 25.9 50.2 21.3 | oo 

. (shallow phase) B .00 1) ‘4 | 1.8 | 28.0 | 46.4 |] 28.7 

Dane}. --------|---------- reer Dodgeville Silt Loam...----| A 0.1 0.2 | 5.2 1.6 | 11.4 | 69.2 | 17.8 o 

} 
B 2 A 4.4 1.2 | 7.7 60.7 29.6 | | 

" lowat..--------|------- n-ne necro Dodgeville Silt Loam... -- - -- A 0.0 0.3 0.7 0.9 14.7 59.5 23.7 oe 

B .0 1 ‘'t |. .4:°] 2.6 68.7 28.1 

Danet.--------|---------------- ofr Dodgeville FineSandy Loam| A 0.2 0.4 0.0 36.3 11.1 37.1 9.8 | a 

| 
: : B 1 A 2 36.7 12.8 34.9 11.0 oe 

{Bureau Analysis. *Mechanical analysis showed that the soil belonged in an adjaeent class. 
prs |



OO _.. MECHANICAL ANALYSES OF SOILS—Continued £ os . | Analyses given in per cent 
| 7 coe Location 

. 
. 

nn Sample Field Classification Layer F. G. C.S. M. S. FS. | V. ES. Silt Clay 

County Land Survey Number Racine. | | Pn 
I EE | a nn cr Dunkirk Fine Sandy Loam..| A 0.3 2.6 9.8 54.1 17.4 9.1 6.3 | B ‘1 3.8 22.7 58.0 “7.9 3.6 3.7 Marinettef_----|.-..2222222e Dunkirk Sand_:.-........ | oA 0.1 0.6 2.9 | 59.8 | 18.5 | 41.8 6.0 wo 

: 
i ; ~ B 0 2 5.4 73.6 16.3 | 2.5 1.8 Ky oo 

Kewaunee}. ____ none nen - eee fe. Dunkirk Sand_____.-._ | A 2.9 9.0 24.1 49.7 1.9 "6.9 5.7 & 7 

3 oe 
: B 6 4.7 23.1 65.6 1.6 1.6 2.7 3 a 

Wood_..._.....| T22N,R4E.______ 1,062 | Dunning Fine Sandy Loam* | A 3 4.1 15.5 60.0 5.5 5.8 8.2 a - oS 
re —_ B 5 8.9 15.3 58.0 7.6 5.5 4.4 5 eh) 

. Danef-------2 8} 0 --~---------| FoxLoam___..-.-0 | ok 0.4 6.8 13.8 25.9 4.0 38.4 10.6 RR ; 
7 

B 1.0 5.6 | 11.6 25.6 3.8 31.7 | 205 5 : 
| Kewaunee}. ----{ 0 Fox SiltLoam..........._ | 4 0.9 4.2 5.5 | 10.3 | 19.7 | 534 5.8 ry ‘ 

| ) we i e #&B 10.1 14.9 | 161 26.2 11.1 13.38 | 7/8 3 ok 
Rock..._......| TAN.,R13E.._____ 857 | FoxSiltLoam.__......... | 4 0 5 1.4 2.4 18.3 61.3 15.3 i ot 

-— - ae 
| B 0 ‘4 11 2.1 17.8 47.6 31.1 R _ 

Kewauneef_----{ 2 FoxSand.............. | oa 2.0 | 18.5 | 22.2 | 403 8.2 9.2 4.6 9 | a | B 9 9.3 | 18.2 | 55.8 5.0 5.7 5.2 = . 
Kewauneef_...2).02.-2ic2 lf Genesee Loam...........__| ‘A 0.7 4.6 7.7 | 21.3 | 18.3 | 35.4 | 467 SS oe B ‘2 1/8 3.7 | 11.9 | 10/9 | 43:8 | 96's = ae 
Kewaunee______ TTT Tota n esses esaa-/-~+2-.-.~.~-| Genesee Fine Sandy Loam ._ A 4.0 8.4 10.2 19.7 8.0 34.7 14.7 . 

311,701} Gloucester Silt Loam._..._.| A 2.0 6.0 6.7 9.8 9.6 52.4 13.0 7 B 3.4 14.1 18.4 | 253 11.8 | 21.0 6.6 - 
Fe Oat 311 ,754}/ Gloucester SiltLoam_......| A 4.0 18.0 19.2 | 226 7.8 20.4 7.9 - ny, 

. B 3.8 14.2 24.0 27.8 8:0 15.5 6.8 os 
a ED rr Gloucester Silt Loam__..._.| A 1.8 7.5 | 6.8 | 40.8 13.3 | 49.5 10.2 oo 

| 
TST " | B 2.7 12.2 11.1 15.9 12.1 39.7 5.9 Oo 

N. E. Wis.t.-2-_].2222-2 -----------.| Gloucester SiltLoam_..__.| A 2.0 6.0 7.2 9.8 9.6 52.4 13.0 ne B l 3/4 14.1 18.4 | 2573 11.3 21.0 6.6 .



Marathon. - ---- Composite-__-------- 
979 | Gloucester Fine Sandy A 8 12.5 19.1 20.1 16.6 21.2 8.7 se 

: 
Loam*.....------------| B 5 14.5 21.3 24.0 16.0 15.6 6.9 ns 

7 | 
C 1.5 14.4 20.8 21.6 17.0 15.6 8.2 | es 

| N. Cent. Wis.t._|----------2---------| e220 0c Gloucester Fine Sandy Loam| A 32 | 9.3 | 10.2 | 22.9 | 13.2 |) 31.2 9.9 ok 

- 
| 

B 36 | 9.8 12.2 30.2 13.4 22.0 8.9 ue 

N.E. Wis.t__.--|-------------220 ooo | ee Gloucester Sandy Loam.---| A 4.0 | 18.0 | 19.2 | 22.6 7.8 | 20.4 7.9 or 

| . 
| B 3.8 14.2 24.0 27.8 8.0 15.5 6.8 oo 

Chippewa..-.--| T 29, R9----------- 9+] Hartland Silt Loam_-.-----| A 1 1.3 1.4 92 | 22.1 | 62.1 | 10.1 oe 

B 0: 1 2 5 7.3 18.7 12.9 fe 

La Crosset.....|--ceeeeeeeee-eeeeeee| ceecee-ee---| Knox Silt Loam. ---------- A 0.1 0.6 0.5 12 | 5.3 | 80.8 | 11.6 A 

B 0 ‘1 1 6 5.4 12.2 21.4 " — 

, | Dunn....------| T 27,R 14 W.------- 118}| Hartland SiltLoam..------| A A 1.6 1.4 7.2 | 27.5 | 51.8 9.9 - : 

| 
B 0 6 5 2.0 32.1 53.9 10.4 = ‘ 

LOW. ceea.|-reeeceeeeecceececee| coecee reno] Knox.silt.Loam.---------- A 0.0 0.5 | 0.5 15 | 17.1 | 65.7 | 14.8 | ~ 

B 0.0 2 3 1.0 7.5 67.3 23.5 > oe 

| Pepin....------| Composite---------- 118+] Hartland Silt Loam - ------- A .0 9 7 3.3 18.7 65.1 11.5 w - 

s 
: B 0 2 3 2.1 27.8 56.5 13.0 by ; 

La Crosstt......|.-c-ceceeceeeeeeeeee| -ooeeee7---| KnoxFineSand.---------- A 0.1 to $b 7.7 | 69.2 | 18.2 | 44 | 45 = 

| B 0 1.2 31 | 70.9 | 18.5 2.9 8.3 o 

Chippewa... ---| T31,R5 W..------- 120+] Kennan Silt Loam.....----) 0 2.5 1.8 30 | 18.5 | 60.3 | 14.7. Px 

: 
B 0° 0.7 0.7 1.3 29.1 52.6 15.4 . 

Rusk.....-----| 184, R8 W.-------- 165+| Kennan Silt Loam_--------| A 1 2.3 2.4 4.0 12.1 67.7 11.2 

" | 
B 2 | 1.9 2.2 3.6 25.1 55.3 11.5 

Sawyer.-.------ T37N,RT7 W.------ 540 | Kennan Silt Loam*. - - ----- A 1.9 8.2 5.7 7.2 23.0 44.1 9.6 a 

: B 2.9 8.8 7.0 8.0 26.3 35.7 10.9 a 

 Sawyer...------| T39N, R5 W.------ 548 | KennanSilt Loam*.-..----| A 1.1 1.9 1.5 33 | 29.2 | 44.0 | 18.8 - 

B 1.8 3.2 2.2 4.3 37.3 36.4 14.6 ps 

Oneida...------| Composite-- -------- gg9 | Kennan Silt Loam*. - . ----- A 07 3.0 8.3 11.1 27.6 42.0 7.3 _ 

| : | 
B (04 | 2.2 6.5 9.2 29.2 42.9 10.1 7 

| Florence....----| T40N, R18 E.------ 721 | Kennan Fine Sandy Loam..| A 1 3.2 11.4 20.8 32.0 21.7 5.2 

= 
B 1 3.5 12.5 27.5 34.4 17.3 4.4 ee 

C 1 3.1 13.5 31.1 34.4 14.2 | 3.0 ; 

+Bureau Analysis. +*Mechanical analysis showed that the soil belonged in an adjacent class. 
=
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a MECHANICAL ANALYSES OF SOILS—Continued 

Re ; | Analyses given in per cent 
| a . Location ) | 

. 

rr 
Sample Field Classification Layer F. G. Cc. S. M.S. F.S. {V.F.S. Silt Clay ou 

County Land Survey {; Number 

“a 

poe 
PP ooo 

wm | 

. 
‘ 

Doorf..... 2-22. 4---- 22 ----+-------! Kewaunee Loam_._....__ | A 1.0 3:6 4.5 20.8 23.1 37.6 8.9 oe B 7 3.7 5.2 | 22.8 19.1 30.2 18.5 ( Kewauneef_..-_]....-...__......___. ~-----------| Kewaunee Loam ._.....___ A 2.0 4.7 8.5 20.2 18.7 41.7 | 8.7 - oy 

- 
| | B 9 3.0 6.5 | 20.2 11.3 | 84.6 | 22/6 : Door}... -._----|---- 2-222 eee Kewaunee Clay Loam......| A 0.5 3.3 4,4 20.0 11.4 35.3 25.2 by 

| } B 1.0 3.5 4.7 19.9 14.0 | 29.5 | 2774 tn Kewauneef..--_|-..-.......-.. ~-----------| Kewaunee Clay Loam_.____ A 0.8 3.0 4.6 12.2 9.0 41.5 29.2 8 B 5 1.6 3.3 9.1 5.7 | 39.3 40.4 Ss Oe 
. N. Part. N. Cent./f-.-.222220- 8 we nee neni ee Kewaunee Fine Sandy Loam A 1.0 1.5 1.8 19.9 33.6 32.1 9.8 ” Tote B 0 6 | (8 4.4 | 26.2 46.5 | 21.7 S a 

; Kewauneef.___- wen w ene ee eee fee. Kewaunee Fine Sandy Loam A 0.4 5.0 17.7 88.4 | 18.4 14.7 10.2 zy oo. ne 
| 

B 0 | 6.3 | 23.0 | 40.0 13.4 | 10.2 6.6 J ow Marathon. ._._.| Composite...._____. 989 | Marathon Loam.._........| A -2 7 10.0 | 20.9.| 24.9 | 15.2 | 20.8 8.3 on a, B 1.1 10.8 | 22.0 | 27:7 16.5 15.1 6.7 SG i 
| 

C 38 12.8 21.4 | 26.1 15.7 15.0 8.6 S ay Iowaf..______.- Torta c ccc cnn aaanafoweo ~~ --{ Marshall Silt Loam_.._____ A 0.0 0.5 0.8 0.6 23.1 54.0 20.9 2 ep B .0 2 2 3 8 68.0 31.1 < ; 
| Racine}__....--[----222 2 Marshall Loam.._..__..__.| A 1d] 10.5 {| 11.5 | 168 | 12.7 | o44 | a0 5 = a 

; 
B 1.0 8.1 8.1 13.7 16.0 | 29.4 23.2 oy Racinet___._.-.)----222222 2-202 -2e fee Marshall Clay Loam._.____| A 0.8 2.3 4.0 10.1 9.4 44.1 29.1 oo B 5 2.8 3.7 11.1 16.4 | 37.0 27.7 | : N. E. Wis.t.-_--[.---2--2 22} Merrimac Silt Loam__..__..| A 0.7 8.2 | 4.1 4.0 | 14.8 | 65.3 8.6 ar 

| : 
B 8.0 | 11.7. ] 12:8 7.0 11.9 | 44.8 8.7 a Outagamief___-_|.---22--ee ef Merrimac Very FineSandy | A 02 { 0.4 | 0.2 9.9 | 64.2 | 20.1 4.9 om : B 1 2 3 12.3 68.2 15.7 3.0 Dod 

: Buffalof.._-..--|.--2-.-.,...-.--....|...00 La Crosse Silt Loam._......| A 0.0 0.3 0.4 1.6 | 10.9 | 73.4 | 13.4: | a 
| | B Ot og 2 .6 11.4 72.3 15.4 |



cl 
: | 

Danet..___----|-------
---------7-7 7 _____

__-- | La Crosse Silt Loam-_.------]
. A 0.0 2.0 5.2 12.5 3.0 54.6 22.5 i: 

| 
| B Oo | tf 6 | 46 | 10.7 | 7.7 | 58.7 | 20.9 “ 

an La Crosset__----|-----
-------crrct pr LaCrosse Fine Sandy Loam A 0.1 0.7 4.5 57.7 15.5 15.7 | 5.6 | | ct 

B | .0 .T 4.8 62.3 15.3 12.9 4.0 
os 

> La Crosset__.---|------
--------2--0 opr La Crosse Sandy Loam - - --- A 0.3 9.2 27.8 38.2 3.4 14.3 7.1 a 

B - th 11.2 | 30.1 36.6 4.3 12.1 5.5 7 . ~ 

Walworth - - - --- TI1N.,R15E..----- 
1 ,406 Lindley Silt Loam. - - - ----- B .04 1.2 3.2 6.1 16.1 41.9 33.2 

| 

| 
. 

C .3 6.3 15.3 ' 28.9 15.6 14.1 22.0 
. 

lowat...-------|---
---- eee eee fe Lintonia Silt Loam...------| A 0.0 0.2 0.4 1.0 |.13.2 | 73.6 | 11.2 ae 

B 0 0 0 15 | 7.6 | 78.8 |. 12.2 - | 

| eee eee | eee ee eee ee eee tees eecpecec err Mellen Silt Loam....------| A 3 5.1 4.0 a6 | 12.4 | 64.4 | 8.9 : 

| | | 
B 3 6.1 6.0 71 | 11.9 | 58.7 9.9 ” 

: Douglas. ..-----| Composite. --------- 
647 | MellenLoam...-----

------| 4 2 4.1 10.8 26.2 28.9 21.7. 7.7% | oo 

oS 

 B 3 5.0 13.0 31.7 27.9 16.1 6.5 . a 

eee eee] ene eee ee eee reer ______ fF} Mellen Loam---------
----- A W 10.5 14.5 27.4 14.3 26.7 6.2 - . 

B A 9.0 15.2 | 32.8 17.1— 19.9 5.9 hy | 

N. Pt., N. Centet |---------------22-
- freer Mellen Loam...-----------| A 3.0 5.8 6.o | 23.6 | 18.6 | 30.6 | 12.1 Ry a 

a 

B 3.4 6.6 65 | 22.6 | 19.8 | 82.3 8.9 & 3 

Iron..  .. .--| Componite.-- .--.--- 895 | Mellen Fine Sandy Loam- -- A 2 4.5 9.2 23.9 33.1 20.7 7.4 ~— 

B 2 4.2 97 | 25.8 | 34.8 | 18.5 6.4 Pd 

C .3 6.4 12.8 26.6 82.5 15.6 5.7 

Faw Claire. Componite .. ------ 11}| Meridean Sandy Loam*....-| A p | 18.2 | 28.7 | 24.4 9.6 | 18.7 9.7 

B wi 16.5 28.9 26.1 10.0 14.6 8.5 

. Dunn.......---| Composite. . .------- 112t| Meridea
n Sandy Loam. - --- A .0 12.5 17.2 20.7 17.8 23.3 8.2 

B 2 12.6 16.8 21.9 19.9 20.5 8.1 
. 

. we eee eee nee epee rrr 311 ,713+| Merrim
ac Silt Loam-------- A 0.7 3.2 4.1 4.0 14.38 65.3 .| 8.6 - 

B 3.0 11.7 12.8 7.0 11.9 44.8 8.7 a 

- 
Lineoln. ..-----| Composite---------- 

988 | Merrim
ac Fine Sandy Loam* A 3 14.6 22.5 20.5 11.5 21.7 8.0 

. 

Marathon. - - --- 
B ‘5 | ig2 | 25.1 |.19-9 | 11.8. 17.0 7.0 

. 
. 

C 1.4 18.4 27.2 33.4 8.7 - 38 4.7 
oo, 

Polk.....------| Composite-.-------- 146+| Milltown Loam------------
 A 0. 7.7 9.9 14.2 23.9 36.0 8.0 

B 0 9.9 12.8 17.4 22.0 24.7 13.2 

Door}_---------|----- nn 
Miami Loam...-------

---- A 1.4 4.1 5.4 28 .2 17.5 34.2 9.0 - 

. 
B 1.6 4.2 5.8 33.3 19.8 25.9 9.6 st . 

{Bureau Analysis. *Mechanical analysis showed that the soil belonged in an adjacent class. 
<,
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MECHANICAL ANALYSES OF SOILS—Continued 

< Analyses given in per cent 
| 

ae “II 

: 

Location 
. . 

; 

> | Sample Field Classification Layer F. G. C. 8. M. S. F.S. | V.F.S.] sit Clay . 

County Land Survey Number 

| Kewauneeyt____. ToT e ores eccreeceeonn)s- 22-2. | MiamiLoam_.._._.. A 2.9 6.1 8.4 -/ 19.9 11.6 43.4 7.7 B 1.5 2.9 | 41 9.8 19.5 51.4 10.7 a 
Racinef________ TTT es ereeees secre en lo7--- a2. | MiamiLoam___..... A 0.4 5.1 6.1 10.8 14.0 44.4 18.5 B 5 3.1 3.5 9.1 11.4 41.5 30.3 hy 
Racine__._.____ T3N.,R20E_____ 1,476 | Miami Silty Clay Loam___. A .02 15 1.9 4.7 12.7 52.3 27.5 g 

| 
. B 00 7 1.4 4.0 12.6 32.7 51.3 ' 

_ 

C 01 1.4 1.7 4.6 18.2 41.7 39.6 tH 
Waukesha______ Composite_.__._____ 172 | Miami Clay Loam_________ A 17 1.70 2.48 7.81 19.10 | 45.12 | 24.39 © | S 

- 

B 17 1.51 2.09 6.26 | 17.78 | 36.27 | 37 60 & - 

- Racinef------- [22 e MiamiClayLoam_._...._.| 4 0.8 4.0 2.0 | 11.5 | 12.4 | 43.2 | 93 9 7 

| 
| B 5 2.0 2.2 8.4 6.8 | 44.0 | 3611 < | 

Kenosha__..___| TIN.,R22E..___ 1,342 | MiamiClayLoam______..| 4 1 1.8 2.9 7.7 19.5 49.3 20.2 a 
B 0 1.7 2.1 5.1 | 14.8 | 39:8 | 38'9 = SO 

| | 
i : 

* Waukesha... ___ T8N.,R18E _____. 236 | MiamiSilt Loam__.______ A 0.0 . 59 71 1.04 | 22.32 | 61.73 13.90 DQ - 
B 0.0 .59 65 84 { 21.94 | 54.24] 99'87 a | . 

Kenosha_______] T2N.,R22R,..___ 1,330 | Miami Silt Loam*___...__ | 4 .0 2.0 2.7 7.1 17.2 48.6 23.6 2 a 
B .0 1.1 1.2 3.6 11.8 39.7 44.3 ~H | 

. 
C 0} 1.0 1.2 3.2 13.5 45.3 36.1 5 

, Kenosha_______ Composite_.._______ 1 3852 Miami Silt Loam__... A | oO | 1.8 3.8 8.0 21.7 52.9 13.2 mo 
B 1 1.8 3.7 7.2 21.5 40.8 25.8 C 1 1.0 2.2. 4.2 21.5 47.2 24.1 

Rock...-._....| TAN. R1I4E.._____ 1,405 | MiamiSilt3loam__....__ |g 0 5 | 6 | 1.2 21.7 62.3 16.7 Co 

| 

B 0 2 4 7 19.2 50.8 30.9 7 
Walworth._.._.| TIN.,R15E.._.___ 1,406 | MiamiSiltLoam_.._____ | 04] 1.2 3.2 6.1 | 16.1 | 41.9 | 330 . 

| 
| C 3 6.3 15.3 28.9 15.6 14.1 22.0 = Rock...-_.....| TIN. R13E,._____ 1,408 | MiamiSiltLoam______.. | 4 0 4 1.1 2.1 21.2 56.4: | 18.5 oe 

B 05 .8 2.0 3.8 19.7 44.6 28.2 

= 
: 

C 2 4.2 9.8 19.2 17.4 23.9 24.9



| | Dane_______.__| T9N.,R12E....___ 1,410 | MiamiSiltLoam__.....___| A 0 3 3 9 | 266 | 57.1 1 142 , a 
° 

B .0 1 2 3 25.4 47.3 26.3 ne 

a 
| C ‘0 ‘1 2 4 | 24.2 | 47.2 | 97°7 . a Walworth______ Composite._._______ 1 444 Miami Silt Loam_____.____ A .05 1.4 2.4 3.2 18.4 61.2 183.6 | — 

| | 
B “00 6 ‘9 1.9 15.9 50.5 33.6 os C .04 1.3 2.2 4.2 | 17.4 43.0 33.6 eo 

Walworth. _____ Composite..________ 1,445 | MiamiSilt Loam____..____ A 2 2.6 5.5 10.8 20.3 48.8 12.9 a 

. 

B 1 2.4 5.7 12.5 19.8 30.4 30.8 a — CS | wl 3.0 6.4 14.9 24.7 27.9 22.1 Green Lake_____ ‘T16N.,R13E..____ 1 ,529 Miami Silt Loam*___.. A 0 15 1.0 10.5 45.3 34.0 9.2 . | 
Green Lake_____ TI6N.,R13E...___ 1,531 | MiamiLoam_._......_____ A .0 .9 3.6 11.0 35.1 42.1 7.4 > oS Door.._._.____.| T32N.,R28B.___.. 1,183 | MiamiGravelly Loam......| 4 3 5.4 | 11.0 | 20.9 | 27.9 | 964 8.0 - Se . B .3 7.2 10.5 20.6 35.3 17.2 - 8.6 [ Waukeshat_____ Tor tore sacs as oase2--/------------| Miami Gravelly Sandy Loam A 0.9 13.5 18.4 (25.4 5.5 25.9 ‘9:9 - a B 4.1 14.8 18.3 23.6 . 6.4 13.4 19.0 “hy Marinettef..___|_....-0222-0 | Miami FineSandy Loam __| A 0.9 5.9 94 | 246 | 18.5 | 334 TA a . | B 1.7 7.0 8.4 24.5 19.5 27.5 11.1 by : 

Marinettef.____| Tore noeass----+---|-.-------.,.]| Miami Fine Sandy Loam A 0.7 6.2 12.5 29.4 14.8 29.9 6.3 2 a 
(Light phase) B 1.3 7.3 13.3 28.7 16.5 | 22.7 10.2 S " ; 

ea) 

Green Lake_____| T 17 N.,R13E._____ 1,530 | Miami Very Fine Sandy 
Pd 

Loam.____._-_-__ 2, A 0 8 6.3 29.6 34.3 23.5 5.6 . Columbia__..___ TIIN.,R1IOE,_____ 1 ,3872 Miami FineSand__________ A 0.0 2.28 7.35 58.93 15.59 6.27° 7.53 
. 

B .10 2.11 5.95 50.91 19.92 8.07 13.45 C .16 2.55 7.79 47.89 23.49 8.62 12.07 Waukeshaf.--_-}__----) Plainfield Silt Loam.__..._| A 0.6 |. 2.6 3.1 4.1 2.8 | 76.2. | 10.8 
. 

B a 2.9 3.9 4.9 3.7 66.9 16.6 ee 
Waukeshaf_____ TT oro a ene censn----~-]------------] Plainfield Loam___.....___ A 0.1 2.3 8.2 22.9 12.7 37.6 16.1 , oo B .6 4.9 10.3 15.7 9.9 29.7 28.7 
Towa_...__.____ T8,R3_.._ 0. 213 Plainfield Sandy Loam*_____ A .07 4.84 20.69 44.13 17.09 6.95 6.36 . B 0.13 5.87 26.50 51.35 6.27 4.21 5.65 

: 

Cc. . 06 4.69 28.06 58.138 5.01 1.40 _ 2,82 Towa_.._._____ T8,R1IBL 217 Plainfield Sandy Loam_____ A .26 15.95 30.21 15.70 7.09 16.90 14.08 B 27 | 14.72 | 33.40 | 19:80 | 10.58] 10:28] 11°86 C 45 22.11 44.89 24.26 2.46 2.41 3.38 
. {Bureau Analysis. *Mechanical analysis showed that the soil belonged in an adjacent class. 

aS . .



MECHANICAL ANALYSES OF SOILS—Continued 
| <6 

Analyses given in per cent | 

Location | 

| Sample Field Classification Layer. | F.G. C.5. M. S. F.S. | V.F.S. Silt Clay - 

County Land Survey Number 

Z 

. Washburn___...| Composite... -------- 588 | Plainfield Sandy Loam*_--- - A 7.0 24.1 26.1 25.6 2.5 6.6 7.5 

| | B 17.6 | 23.4 | 23.9 | 24.3 1.8 3.9 5.1 

. 
C 20.9 | 36.9 | 20.8 | 15.2 T 1.8 8.6 vo 

Waushara....-.| T21N.,R9E._--.-- 1,390 | Plainfield Sandy Loam*....-| A e7 | 20.38 | 26.70| 27.39 | 11.15 | 8.03] 5.95 hy . 

B ‘39 | 15.73 | 19.21] 29.66 | 17.68 | 10.85 | 7.19 i 

| 
, C 41 | 17.59 | 22.11 | 29.01 | 14.94| 7.70 | 8.21 by 

Burnett. .._.---|----------------- oer 
Plainfield Sandy Loam*. --- - A 5.7 18.9 18.6 24.7 7.9 15.6 8.4 ”a 

| . B 39 | 13.0 | 14.5 | 26.8 | 14.2 | 14.7 8.1 5 

C 14.0 | 12.8 | 11.8 | 27.0 | 18.1 | 12.2 9.2 S et 

lowat.......---|eeeeeecece-eeeeeeee-[------------] Plain
field Sandy Loam. - --- A 0.5 8.2 | 37.4 | 38.4 1.7 9.6 4.0 ta 7 

B 3 7.5 | 41.8 | 41.0 1.3 4.0 3.8 6 7 

Jackson. _..---.)| T20N.,R2W.----- 1,313 | Plainfield Fine Sand*....---| A 01 | 18.13 | 30.08 | 45.91 3.71 | 3.86 8.60 "yy a 

| 
B ‘oo | 14.16 | 31.51] 46.36 | 2.85 | 2.52] 38.01 , 

: 
C ‘42 | 14.94] 38.10] 47.18 | 2.86 70 | 1.265 q - 

Columbia_.......| T12N.,R10E...--- 1,373 | Plainfield Fine Sand_....---] A. os | 63.19 | 9.59 | 68.51] 12.28] 5.79 | 5.22 w~ : 

| B 0 1.30 6.92 | 64.32 | 14.40 5.49 | 6.27 Q , 

|. | C 0 ‘76 | 7.30 | 64.91 | 20.58 | 2.56) 2.04 S - 

| Columbia.....-.| T13N., R8E.------ 1,374 | Plainfield Fine Sand_...----] A 04 oa | 5.91 | 64.28 | 12.99| 8.98] 6.36 wu” oo 

B 0 ‘07 | 3.96 | 64.01 | 18.81 | 8.14] 6.22 ee . 

| C 0 43 | 2:49 | 68.61 | 13.92] 7.77] 5.23 . 

Adams_....----| T18N.,R5E._----- 1,436 | Plainfield Fine Sand....----| A o2 | 3.7 | 17.7 | 57.6 | 12.1 5.2 3.6 _ 

| 
B at 3.9 | 19.6 | 58.2 | 10.7 3.8 3.3 

, 
C 1 4.8 | 21.5 | 57.6 9.8 3.0 2.9 : 

| Green Lake....-| T17N.,R12E.----- 1,532 | Plainfield FineSand.....---| A 0 2.9 | 11.0 | 44.6 | 34.2 4.3 29 | , 

o 
B 0 13 | 11.2 | 43.8 | 37.4 | 4.8 3.1 oo 

oo Green Lake....-| T17N., R12 E..---- 1,528 | Plainfield Fine Sand_....---] A .0 3 | 5.5 | 41.8 | 46.6 | 3.8 | 8.1 | = 

Barron._-------| Composite-.-------- 160 | Plainfield Sand*- ---------- A 0.1 25.5 23.6 16.5 2.0 22.6 9.1 . | 

B 0.2 | 25.4 | 24.2 | 18.7 2.8 | 18.5 9.6 | 

| Juneau_...-----| T 18, 19, 20, R4E..-- 469 | Plainfield Sand...---------' A oi} 15.68 | 38.28! 38.421 3.731 3.71 1 5.56



Burnett._.._...| Composite.......___ 517 | PlainfieldSand_.__....... | A 0.1 10.5 27.2 50.6. 4.4 3.9 3.2 a 
, 

B 0.1 6.4 25.8 54.6 7.1 3.1 2.9 
: 

. C 0.0 2.7 21.4 66.4 6.2 1.8 1.4 ’ Juneau....-....} T19,R4E.... 1,378 | PlainfeldSand_._....._. | s A 04] 14.64] 34.49 | 34.81 3.69 5.42 6.34 a . . B -.57 | 16.20] 30.84] 37.72 6.11 4.48 5.34 \" 
a - 

C 441 13.19 | 35.40 | 40.72 4.03 1.50 3.98 | Adams_......_.| T19N.,R6E...____ 1,381 | PlainfieldSand........__| A 15 7.85 | 34.58 | 43.43 3.66 2.92 3.96 | B 24 8.89 | 34.05 | 45.38 3.56 1.78 3.09 . | | C 18 8.91 | 36.79 | 45.79 3.84 .40 1.25 , | Waushara_.__._.| T19,R8E......__. 1,382 | PlainfieldSand._......___- A .25 | 19.73 | 35.93 | 33.39 3.40 3.18 8.97 B .45 | 23.26] 35.12 | 31.82 2.99 2.81 | 3.71 
| | 

. ( C 441] 24.64] 42.84] 27.80 1.14 1.12 2.22 Lo Adams____._...| T19,R6_.....____. 1,383 | Plainfield Sand__....______ A .03 5.91 | 32.23 | 46.98 6.82 3.40 4.66 B .09 6.79 | 32.01 | 47.42 6.62 3.24 3.95 
6 

| C .13 7.77 | 27.58 | 51.21 | 10.19 1.32 1.91 : Wausharat_____ core a eens ee --------,]---------.-_| Plainfield Sand__....._ A 0.4 j1.7 19.6. 42.3 12.4 8.4 | 5.4 hs - | . &B 7 10.4 21.5 46.0 14.9 3.3 2.9 hy oo Waukeshaf-.__| --.--.--_-._-_._22_.|-...........] PlainfieldSand.........._| a 0.5 | 18.8 | 41.6 | 31.5 2.1 |] 7.2 35 / 
| 

B ‘1 | 1413 | 39.9 | 29'3 2°83 9/0 4.0 g . Kau Claire......| T26,R6___...____ 15 | Plainfield Sand_....._ | A 1.1 12.4 13.5 44.0 17.4 7.8 4.6 S | 
| . 

B 0.0 17.1 14.1 43.1 18.1 4.3 3.3 S Adams._._.....| TI7N.,R6E.______ 1,384 | PlainfieldSand_.....______ A .09 8.67 | 21.08 | 50.02} 14.14 2.70 4.09 | 
| 

B 23 7.64 | 18.64] 62.19] 15.00 2.47 4.10 | C 14 8.68 | 18.40] 56.26 | 14.44 49 1.71 Marinettef.----| ----.--.-.--.222222.].-..........| PlainfieldSand............| 0.5 | 17.8 | 30.9 | 33.9 5.8 | 6.5 4.5 a B 5 17.2 31.1 38.8 6.5 2.7 3.0 Waushara_.....| Composite _________ 1,386 | PlainfieldSand _....._____ A 0.15 | 14.64] 26.32] 39.56 5.44 5.29 8.25 
| , . 

_——- B .15 | 17.79 | 34.78 | 87.70 3.35 3.46 | .92 : C -17 | 18.15 | 84.42 | 40.53 2.93 1.53 2.53 - Portage._....__.| T22N.,R9R.._____ 1.393 | Plainfield Sand____________ A 46 | 21.04 | 80.37 | 25.46 8.55 8.55 5.15 . 7 B .42 1 19.16 | 30.48 | 28.92 8.50 7.10 5.48 ye 
. 

Cc 1.18 | 34.83 | 32.86] 20.77 3.16 2.96 4.79 | Wood__...._._.| T22N.,R6E..____. 1,394 | PlainfieldSand__.__.......| A 0.29 | 25.39] 42.04] 21.24 2.36 4.22 4.58 - B 0.25 | 26.15 | 40.94 | 23.68 2.77 2.80 3.44 Cc .49 | 26.59 | 38.55 | 27.18 3.93 1.28 88 
tBureau Analysis. *Mechanical analysis showed that the soil belonged in an adjacent class. 

tS 
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MECHANICAL ANALYSES OF SOILS—Continued 
oA oo 

| 
— Analyses given in per cent 

| a 

. Location | ; 
- 

oo Oe EE Sample Field Classification Layer F. G. C. S. M. S. F.S. | V.F.S. Silt Clay . . 

. County Land Survey Number , 
|. 

. . eg 

. ‘Pau Claire......| T27,R5 W.-------- 1,397 | PlainfieldSand_.----------) A e3 | 26.63 | 27.89 | 28.46 | 5.15 | 6.22 | 5.66 ae 

. 
B .33 33 . 82 28.35 24.95 3.23 4.29 5.12 an 

‘ | 
C .42 33.47 31.10 26.88 2.93 2.15 3.12 x 

Bau Claire..---- T26,R6W.-------- 1,399 | Plainfield Sand------------ A 17 23.12 22.48 31.65 13.19 5.05 4.25 S an 

oe 
B .05 29.66 23.60 29.56 9.96 3.64 3.73 7 

. : 
C .09 30.78 23.90 28.90 10.20 2.92 3.38 By co 

Waushara__----|-------------------- 1,417 | PlainfieldSand_-----------| A 3 | 24.4 | 88.38 | 31.0 3.8 3.7 4.0 a . 

+ = 
B .5 25.2 32.8 30.5 4.0 7.0 3.7 hn oh 

C 3.5 | 27.5 | 82.6 | 31.7 2.7 2.0 3.6 SI ore 

“ . Plainfield Sand--..-------- A 1.3 24.9 30.0 21.8 3.2 13.1 5.6 n ~ 

wef 
B "4 | 18.7 | 82.1 | 29.9 A.B 9:8 | 4.8 © ae 

to. , Cc ‘9 | 27:5 | 84.8 | 30.2 3.1 1.3 | 2.2 Ry a 

Kewaunect.....|--------------------[---- 22-2 Poygan Silt Loam....------| A 0.0 1.7 33 | 11.4 | 11.8 | 53.6 | 17.8 = | oe 

. : 
B .6 2.5 4.2 12.7 9.5 38.7 31.5 hey a 

Wausharat-.-.---|--------------------|---- 7
0007007 Poygan Clay Loam -- ----- A-. 0.7 3.9 5.7 11.3 8.3 45.5 24.2 Q | ny 

° | | B 2 1.4 2.3 92 | 12.4 | 44.7 | 29.6 S | te 

Wausharaf-.---|--------------------|o-0 
Poygan Clay- ------------- A 0.3 2.2 5.5 9.2 3.1 33.4 46.2 = ot 

B 0 9 2.0 11.2 10.5 30.5 44.7 5 : C 

Fond duLac.._.| T15N.,R17E.----- 347 | Poygan Clay*....---------| A 02 A 1.8 7.0 | 26.4 | 48.2 | 21.8 
B .80 1.9 2.0 4.8 20.0 32.7 39.8 . 

Outagamiet_..-.|--------------------|---7-07-
070777 Poygan Fine Sandy Loam- - - A (0.0 1.2 1.5 67.3 10.4 14.3 5.3 a 

B Dd 2.3 7.3 16.7 16.0 43.5 13.8 ‘ 

Outagamiet..----|-------------------- ___._......-| Poygan Sand_..----------- A 0.5 7.1 45.8 29.6 . 2.3 10.7 8.4 | e 

. 
B Jt 5.8 35.0 33.2 5.3 10.3 9.8 as 

Chippewa------ Composite-_-------- 6t| Rice Lake Loam----------- A 2 12.5 11.4 9.1 7.2 46.8 12.4 | a 

| ) | B 3 | 11.3 | 11.9 | 10.4 5.7 | 47.1 | 18.2 8 

| Dunn_.__-_----| Composite.-_-------- 108+) Rice Lake Loam_---------- A 4 18.0 14.3 10.0 9.6 32.3 14.8 os 

_ 
B 4 11.9 14.3 12.1 16.4 29.8 15.1 oo



| St. Croix..-.___| Composite....______ 124t| RiceLakeLoam__._....__| A 3 | 11.9 9.8 9.0 | 13.9 | 35.2 19.3 - 
) 

B 0 11.5 9.6 8.9 | 18.9 | 33'5 | 17/3 Co Barron_________ Composite._._______ .155t| Rice Lake Loam... | A 3 20.6 14.9 9.1 4.0 36.3 14.2 So 
| B 2 | 20.1 | 14.7 | 11'3 8.8 | 28.7 | 15.4 | - Barron & Dunn . Composite._._______ 157}| Rice Lake Loam*_____ A 2 | 3.5 6.5 8.1 10.5 59.2 11.9 oe 

| pee po B 0 2.4 6.3 5.4; 10.1 | 64.0 | 13/8 a Kewaunee}. -—-)_------- 2. 2--__.__..]-..._._.....] Rodman Sandy Loam._____ A 1.2. 5.7 | 10.5 | 41.8 | 20.7 | 166 | 44 
eb su a ce B 2 15 | 938 | 56.6 | 2473 4.8 3.2 ° Kewauneet_____ Toot oaescesase------/-----------.| Rodman Fine Sand________ A 0.1 2.9 15.0 64.3 8.3— 5.2 3.9 . 

ce 
ce B 0 1.7 | 16.7 | 67.0 9.7 1.9 2.9 . . Racinef________ Wo tenet en oan------~-{--------....| Sioux Sandy Loam_._______ A 9.7 13.1 16.2 26.9 6.9 16.1 11.1 . 

| 
B 9.7 | 12.2 15.7 | 31.0 4.4 | 14.7 | 425 7 . LaCrosset.....| ------..--..| SiouxSand__......... | oa 0.0 | 20.8 | 41.7 | 26.7 2.7 3.9 3.8 ” 

: | 
B 0 | 20.5 | 45.0 | 27/4 3.0 1.8 2.0 | La Crossef......].. ---.---..---] Sioux Gravelly Sandy Loam.| A 7.2 | 18.9 3.7 | 10.1 | 19.6 | 25.5 | 447 pa | oo B 19.1 | 27/6 4.2 9.3 | 14.1 | 1578 9.7 x oe Ni Pt., N. Cent jo... ee | Spencer Silt Loam___...___| A 1.1 4.0 8.5 { 11.0 | 12.1 | 54.8 | 1394 Ry , B 2.1 6.4 6.0 17.0 12.4 AT.7 8.2 2 Donnan esos |asan senso oso saesa--[------2-..-4] Spencer SittLoam____.____| A 0.6 2.2 2.5 5.0 6.2 67.4 16.2 S | B 1.5 3.5 5.0 7.2 14,4 57.9 10.7 Pd | N. Pt.,N. Cenj_|.-2- Spencer Fine Sandy Loam__| A 2.3 | 136 | 14.2 | 256 8.5 | 25.2 | 10.4 

oes . wae | B 1.8 11.3 | 14.7 | 2613 9.9 | 28-7 7.1 Dunn__._._____| Composite....______ 106{| SterlingSand__...... || 3 | 20.8 | 24.8 | 336 5.7 7.0 6.9 
| 

(Plainfield Sand) B 4 | 22.5 | 286 | 31:1 | 5/5 6.2 6.1 | Pepin........__| Composite......___. 117+] SterlingSand..._..__..s | a 7 | 15.4 | 27.7 | 34.5 9.2 7.8 5.0 o 
| (Plainfield Sand) _&B 6 14.2 | 24.9 | 37.3 9.0 7.3 6.0 | Polk.......__..| Composite....._____ 145+] SterlingSand._.__..._..| A 0 5.9 | 22.4 |. 46.5 | 15.7 4.9 4.2 — (Plainfield Sand) B 3 7.2 | 26.5 | 46.2 | 12'5 3.7 3.7 | wenn e eee fe. _----------t| Superior Clay_... A 3 1.8 2.0 6.4 7.8 | 38.8 | 43.4 - i 

‘oe 
B ‘1 1.5 2.9 8.0 5.4 | 36.9 | 45.2 ~ . | Conte rn neon nee fons s evan ss a eee. |--e-------f] Superior Clay... | ow 6 2.8 4.7 | 11.6 12.6 31.3 36.4 ~ B 9 3.9 6.0 | 13.9 | 14.2 | 29:8 | 31/3 

tBureau Analysis, *Mechanical analysis showed that the soil belonged in an adjacent class. 
- | ‘ 
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| - MECHANICAL ANALYSES OF SOILS—Continued 
| o . 

Analyses given in per cent . * a 

Location 
. 

. , 

| Sample Field Classification Layer | F.G. C.S8. M.S.] F.S. | V.F.S. Silt Clay oy 

) County Land Survey Number . 

° 

Bayfield........| T47,R4W.-------- 41 | Superior Clay.------------| A 2 | 17} 3a | 9.8 | 16.9 | 28.8 | 40.7 ; 

: | 
" B 2 1.5 | 2.5 8.3 16.8 23.8 49.2 | 

Adams......-..| TIAN. R7E..----- 1,424 | Superior Clay Loam......--| A 3 52 | 7.9 | 17.7 | 17.2 | 36.2 | 14.9 = 
B 4 6.6 9.5 19.5 14.4 25.2 24.3 

| | , | C et 2.0 3.0 5.8 7.3 | 37.7 | 44.4 Ry 

Wausharat---..-|-------------------c fret 
Superior Clay Loam-------- A 0.0 2.5 8.6 |. 25.4 1.9 36.8 24.4 2 

a . 
Se ‘iB .0 1.1 5.3 16.1 2.6 25.7 49.2 Ai 

: | | Cc .0 1.2 16.2 68.6 2.3 | .7 11.2 Ss | os 

| wn ee eee een epee er ener errr pre Superior Silt Loam- - ---- - - - A A 9 8 2.0 1.6 82.1 12.4 ee oy 

a: .0 .0 .0 1.0 4.6 67.1 27.4 8 oo 

\ | Adams.......--| T14N.,R6E.------ 1,422 | Superior Silt Loam*- ---- - - - A 1 1.3 1.7 5.7 11.4 52.0 27.3 ol 

B 0 4 6 3.4 11.1 32.5 | 52.5 zy a 

| 
Cc 0 | 1 4 4.4 13.4 | 29.3 53.2 a 

Wausharat...--|--.----------------7forcr 
Superior Loam....--------] A 1.2 10.3 23.2 24.7 4.4 17.6 | 18.6 q os 

B 4 8.0 5.3 9.5 8.4 38.9 34.4 © - 4 

Adams ____.---- T1I8SN.,R5E.-_----- 1 ,434 | Superior Fine Sandy Loam. - A 1 3.0- 7.2 14.0. 50.6 18.8 5.4 < oo 

| B 0 1.0 2.8 7.6 | 60.4 | 20.8 6.4 ~ } 

| 
C .0 1.8 3.7 11.0. | 65.8 12.2 5.7 = _ 

Marinettet -..--|--------------------}ro7 
7 Superior Fine Sandy Loam. - A 0.3 5.5 ‘14.7 51.8 13.6 11.1 3.2 . 

, 
—— B .0 0.4 1.0 3.3 4.0 53.6 37.7 — 

Outagamiet...--|--------------------|[rrr0c
 Superior Fitie Sandy Loam -. A 0.8 5.0 6.4 42.5 17.2 21.2 6.8 ‘ 

. ett 
B 0 2.8 2.8 11.6 7.8 51.6 23.4 | 

| | | Wausharat-----|--------------------|ro- 007 
Superior Sandy Loam- - - --- A 0.0 8.5 17.0 36.0 10.7 12.2 15.7 os 

| | | ; B .0 1.2 12:7 44.3 13.9 9.4 12.1 ot 

| C .0 1.8 2.8 13.8 7.5 53.8 20.7 om 

were nee een fern nem _..------«t.| Superior Sandy Loam*. - - - - A 2.8 14.3 20.4 25.5 14.7 14.1 58.1 os 

: 
B 1.4 6.4 8.9 14.6 11.2 23.3 34.2 |



Douglas._......| T47,R18W.._._._. 652 | Superior Sandy Loam._..-.) A | 4.0 14.8 | 12.8 } 29.4 | 14.2 | 15.7 9.2 _ B 1.0 7.5 8.9 24.3 13.6 17.1 27.6 . Rusk__._...._.| Composite....._____ 163¢ | Thornapple Sandy Loam*___ A 1 15.1 23.5 30.8 11.1 13.6 6.5 o 
" 

(Plainfield) B .4 13.6 23.3 33.8 10.1 14.6 5.9 . | Rusk__-__--| 22 164+ | Thornapple Sandy Loam____ A 1,1 28 2 22.7 15.7 5.6 20.3 4.6 | (Plainfield) ' Eau Claire._____ T 26,R6W________. 1,401 | Vesper Silt Loam_____.__ __ A .03 2.20 2.63 6.70 26.80 45.10 17.29 3 . 
B .13 3.76 5.10 21.64 31.06 21.92 16.76 7 C .00 1.51 1.74 6.01 26.82; 24.89 40.34 a vo | Jackson____.._.| T22N.,R1E.______ 1,316 | Vesper Fine Sandy Loam ___ A .00 5.08 10.99 35.17 27.74 13.35 6.92 - B .O1 6.61 12.48 35.23 21.73 11.82 11.12 | 

. 
C .10 5.80 12.57 50.08 11.92 7.48 | 12.06 Jackson.__.___.| Composite..._______ 1,317 | Vesper FineSandy Loam __.| A .00 4.46 | 9.84] 83.90] 33.14] 12.81 5.90 os B .10 6.7 10.8 32.1 29.7 11.1 9.9 ve 

ee | . | Cc a 2.4 4.0 | 36.0 | 35.7 9.0 | 13.6 | co Oneida_.....___| Composite..______ 879 | VilasSandyLoam.__...._| A 2 7.5 | 17.6 | 26.2 | 20.6 | 19.3 7.8 - 7 B | 4 9.2 20.9 32.5 18.9 13.2 5.1 hy . Florence________ T39N.,R19E._____ 722 Vilas FineSand*....._____. A .3 11.3 24.5 26.0 19.0 15.0 3.8 Ry - . B 3 | 13.5 | 25:3 | 26.5 | 18.2 | 12/0 3.8 S | - . Oneida.__._____ Composite__.__._._. 740 | VilasSand_______.._______ A -l | 5.5 23.2 49.4 11.1 6.6 3.7 ~~ B 1 5.2 | 23.6 | 50.3 | 11.6 5.1 2.9 Px | Towaf._.._._.__. Toot cc tence a n-------[---------...| Wabash Silt Loam_________ A 0.0 0.4 0.9 4.4 2.9 77.5 14.0 . 
B .0 1.1 2.4 7.1 16.8 51.7 20.8 

Jowaf...... _.. Tote conse -ne-------]--------....]| Wabash Loam._..... A 0.0 0.4 1.5 5.1 28.1 42.3 22.3 B .9 2 4 6.7 31.3 40.2 20 8 
Walworth... . Compoajte__....___. 1,455 | Waukesha Silt Loam_..____ A 0 2 8 9 17.7 58.4 26.3 7 . 

B .0 wl 2 .3 17.1 49.2 33.3 - C 0 .05 wl .6 20.2 48.0 31,2 ‘Waukesha______ TG6EN.,R1I9E._. _. 30 | Waukesha Loam*._._..____ A 17 3.73 8.86 11.55 t5.21 37.97 22.83 : B a4 3.28 8.95 12.85 17.24 33.76 24.17 Danet.- 2... - Wootten seeeeesee--2-/-----------.| Waukesha Fine Sandy Loam A 0.9 13.2 25.6 26.2 5.6 17.3 11.4 Oo 
_ 

B 8 15.2 26.0 25.4 6.0 16.3 10.3 
tBureau Analysis. *Mechanical analysis showed that the soil belonged in an adjacent class. 
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| MECHANICAL ANALYSES OF SOILS—Continued 8 a 

| Analyses given in per cent | ; 

Location | | . . . . 

| Sample Field Classification Layer F. G. C.5. M.S. F.S. V.FS. Silt Clay . 

County Land Survey 

| 7 

Wausharat_-_-- ee __....------| Waukesha Sandy Loam...--| A 0.3, 10.0 22.7 35.4 7.1 12.6 11.9 : 7 

B 7 6.8 15.5 | 39.8 13.1 11.9 12.2 : 

Adams.........| T18N.'R4E..---- 1,485 | WaukeshaSand...........| A |  -3 | 18.5 | 28.9 | 36.3 8.7 6.0 5.8 Ky : 

mo 
B 4 12.7 25.5 39.2 8.5 6.5 5.3 tr , 

. C 8 16.7 34.6 35.1 5.4 4.4 3.1 bel | 

| Wausharat.....|.-------------------eree renee Waukesha Sand_.....-----| A o.7 | 31.7 | 29.5 | 21.9 3.4 5.6 6.9 th : 

B 1.0 23.3 29.3 28.5 3.0 7.9 7.1 oS 

Outagamie_____- Composite.._------- 1 ,272 Whitman Very Fine Sandy 
Sy os 

| Loam*__...------------| A .00 2 9 11.9 66.1 16.4 4.4 th “s 

Outagamiet___-- (oe eee eens ween eee ne Whitman Fine Sandy Loam- A 0.3 1.1 0.7 51.7 20.8 17.9 7.4 © | 

. 
B .0 .0 .o 34.2 50.1 12.4 3.0: hy. oe 

| Gutagamiet.....|-------.--.---------[------------| Whitman Loam.-.--------| A 0.1 0.7 0.5 | 25.7 | 44.7 | 23.8 4.1 = oe 

. 
B .0 .0 3 16.8 64.4 17.0 1.5 bey 8 

+Bureau Analysis. *Mechanical analysis showed that the soil belonged in an adjacent class. 
S ,; oy 

Soe ae lee wee ve, 

: 
na " “
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—_ APPENDIX III 

COLLOIDAL MATTER IN WISCONSIN SOILS: | , 

- On account of the importance of the colloidal matter in soils . 

| as discussed in the chapter on mechanical analysis we have un- - 

| dertaken the determination of the colloids in the soil types of the - 
state. This work, however, was started only recently and the | - 

results as given in the following table are considered tentative. — — 

a The percents of colloid as given in the following table have. 

been secured by the use of the moisture absorption method as de- . 
| veloped at the Bureau of Soils of the United States Department | 

of Agriculture chiefly by Doctors Gile and Davis. In this - 

method there were employed four grams of air-dried soil which oS: 
were weighed into a glass weighing dish and spread in a thin 

layer over the bottom. It was then exposed to the atmosphere oO 
in a dessicator over a 2% solution of sulphuric acid at a pressure 7 

just below the boiling point for 120 hours. The amount of mois- - 
| ture absorbed under this condition is determined by reweighing | 

and the colloidal content calculated on the assumption that each a. 

gram of colloidal matter absorbs 3/10 of a gram of moisture os 

| under these conditions. | - 

| Since a considerable portion of the organic matter of the soils - 
is in colloidal form and some colloidal matter remains attached : 

to the silt and even the fine sands in the method of mechanical : 

analysis still in use, it has been considered desirable to show 

the content of silt, clay and organic matter in the soils in which 7 

the amount of colloids is given as far as-these have been deter- - 

mined and they are, therefore, included in the table. —_-.:



204 “THE SOILS OF WISCONSIN. : 

Soil Survey % Organic . 
. Soil Type Number % Silt % Clay Matter % Colloids 

: Baxter Silt Loam _ ___ 468 eee eee ee eee 1.84 18.92 
Baxter Silt Loam _ . __ 247 ~o eee eee eee 1.79 12.57 

Boone Fine Sandy . 
Loam______----.- 1 ,312 ween eee eee eee 6.80 

Boone Fine Sandy 
Loam___________- 1 ,092 ~eee eee eee ene ee ee |e eee eee eee 11.64 

Boone Fine Sandy . 
. Loam____..-.---- 1 ,094 eee eee ee eee eee eee 11.20 , 

Boone Fine Sandy 
: Loam__.___.---.- 527 10.9 4.8 3.19 5.39 | 
- Boone Fine Sand - -_ __ 227 wenn eee eee eee ene |e eee ee 9.84 . 

: Boone Fine Sand - - _|. 218 a 5.62 

Carrington Silt Loam A94 pee ee eee eee eee eee 4.31 21.27 : 
- Carrington Silt Loam | 382 53.1 18.2 6.19 25.49 

Carringt on Silt Loam 478 enue eee eee eee 8.19 82 . 42 - 
Carrington Siit Loam 474 oe eee eee 6.78 28.14 
Carrington Silt Loam 479 eee eee ee eee eee eee ee 5.79 21.25 

~ Carrington Silt Loam | _ 506 eee eee ee eee ee ee eee 5.72 23.75 

- Clyde Silt Loam __ __- 508 oe ee ene} 14.71 60.22 
Clyde Silt Loam _.__- 687 a 46.15 
Clyde Silt Loam_ . __- 678 wee ee ee eee ee ene ee ee eee eee 40.37 
Clyde Silt Loam _- . __ 611 we nee ene eee eee 5.64 27.80 

Clyde Silty Clay 
Loam__._.-.----- 242 49.1 26.5 10.9 52.68 

= Colby Silt Loam_____ 14 61.9 13.6 wanceu------| 18.78 
Colby Silt Loam... .__ 119 58.7 13.7 eee eee eee 19.09 

Coloma Sandy Loam. 62 19.0 8.7 1.25 11.76 

Kennan Silt Loam. __ 165 67.7 11.2 ~e eee nee 16.23 
Kennan Silt Loam _ _ - 540 44.1 9.6 wee nee nee ee 10.28 

, Kennan Silt Loam. - - 120 60.3 14.7 3.54 17.54 
_ Kennan Silt Loam. -- 548 44.0 18.8 3.83 17.32 , 

Knox Silt Loam_____- 1,524 a 15.18 
. Knox Silt Loam _ __ _- 14 |---------- 2. eee fee ee eee 14.37 

Knox Siit Loam__.__ 9 62.1 10.1 eee ene eee 12.79 

| MiamiClay Loam___| 1,330 48.6 23.6 |_.----------| 17.22 
Miami Clay Loam. . _ 172 45.12 24.39 2.60 20.86 

Miami Silt Loam __. 507 one eee eee 1.30 14.89 
Miami Silt Leam_._ 480 oo eee eee eee 3.21 13.10 
Miami Silt Loam. - _ _ 476 ween eee eee eee 1.93 15.99 

Plainfield Sand______ 145 4.9 4.2 .. 1.28 6.15 
Plainfield Sand _____- 517 3.9 3.2 1.92 5.70 

- Plainfield Sandy . 
. DLeam___ 2 lee | 213. 6.95 6.36 1.62 4.93 
Plainfield Sandy . - 
Loam......--.-_- 163 13.60 5.90 peewee ene ee 6.74 

PlainfieldSandy . 
Loam_. 2.02.22. 217 16.90 14.68 2.09 11.58 

Plainfield Sandy . 
Loam. ___.2 22-2. 164 , 20.30 6.50 wee ween ene 6.65 

Plainfield Sandy ; do. oo. . 
Loam. ._. 222-2 8 588 6.60 7.50 - 2.10 8.19 

Poygan Clay_.____.- 319 penne eee eee eee eee eee} 8.05 45.04 

‘ Poygan Clay Loam .- 19 ween nn eee eee fee ee eee ene 35.41 
| Poygan Clay Loam -- 21 wo 2+ eee ee fee ----e---| 42.86 

- Superior Clay_____-_- 262 woe eee eee eee en eee ne 3.90 35.22 
Superior Clay._._.._ 33 one eee eee eee eee 1.12 25.69 . 
Superior Clay. _...-- 34 wenn nee eee eee 0.82 25.59 

Superior Clay Loam - 17 wenn ne en ee nen we eee e! 18.75 :
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; * | Soil Survey % Organic gS 
Soil Type Number % Silt % Clay Matter % Colloids ms 

"Superior Clay Loam - 328 |. eee eee feee---------| 82.92 3 
. Superior Clay Loam - 18 _ eee ene ee eee eee -- |e ---------- 16.34 = 

Vesper Fine Sandy . Oh - 
Loam___-.------- 1 ,316 13.35 6.92 anne eee eeaee 7.13 ; 

‘Vesper Fine Sandy 
Loam..-.-.------ 1 ,817 12.81 5.90 w--o eee ee- 6.24 - 

| Waukesha Silt Loam_ 4370 |__e--------------------| 4.20 20.92 
Waukesha Silt Loam_ 438 -e oe oH +e +--+ ----------| 1.61 12.57 

:
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| APPENDIX IV | 7 | 

: CHEMICAL ANALYSES OF SOILS 

| Chemical analyses were made on soils of the different types 
| in order to see what variation existed in the same type and 

a among the different types. 

_ PHOSPHORUS was converted into a soluble form by fusion 

with sodium carbonate. The mixture was dissolved from the 

crucible with hydrochloric acid. The silica was removed by fil- 

tration after dehydrating to destroy the colloidal condition of 
| the silica. The phosphorus was precipitated from the solution 

| as ammonium phospho-molybdate. The phosphorus in the am- | 

. monium phospho-molybdate was determined by titration with 

7 standard sodium hydroxide. 

| | POTASSIUM was determined by the J. L. Smith method. 
| Soil was mixed with ammonium chloride and fused with calcium 

carbonate in order to convert the potassium into water soluble 

salts. The potassium was extracted from the fused mass with 

= water. After removing everything but potassium and sodium 

from the solution, the potassium was precipitated and weighed 

| as potassium platinic chloride. 

NITROGEN. A modified Kjeldahl method was used to de- | 
termine the nitrogen. Soil was digested with sulphuric acid to 

convert the nitrogen in the soil into ammonium sulphate. The 
ammonia was distilled from the ammonium sulphate and ti- 

trated. | | 

| ORGANIC MATTER was, determined mostly wet by combus- 

tion with sulphurie and potassium dichromate. The loss on ig- 
nition was used to determine the organic matter in peats and 

mucks. 

CALCIUM CARBONATE was determined by weighing the 

| carbon dioxide liberated from the soil by phosphoric acid. 

: ACIDITY. A piece of good litmus paper was placed in moist 

| soil for a definite time to make the litmus test. : 

The .Truog Test is based on the liberation of hydrogen sul- 

phide by soil acids from chemicals which are added. The depth
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of color produced on a lead acetate paper indicates the degree CPs 

of acidity. os 

Symbols used to indicate the differences in acidity are: | os 

N.A.—no acidity, V.S.A.—very slightly acid, S.A.—slightly a 

acid, A.—acid (medium), M.A.—medium acidity, St.A.—strong- - 
ly acid and V.St.A.—very strongly acid. | ss 

LIME REQUIREMENT was found by the Vietch method. : 
Equal weights of soil were treated with different amounts of ° 

lime water until one amount was found which left the soil slight- oe 
ly alkaline. The approximate amount of lime needed was cal- os 

culated from the weight of soil and the amount of lime water | a 

| used. : oe Oe 

CALCIUM and MAGNESIUM. The soil was fused with so- oo 
dium carbonate and the mixture obtained dissolved in acid. so 
After removing silica, iron and aluminum from solution, the cai- - 

| cium was precipitated as the oxalate. The calcium oxalate was | - 

separated by filtration and the amount of calcium determined by on 

titration with a standard potassium permanganate solution. 4 
Sodium ammonium acid phosphate was added to the filtrate a 

. to precipitate the magnesium. The precipitate obtained was ig- o 
nited and weighed as magnesium pyro-phosphate. The percent- 

age of magnesium was calculated from this weight. | _ 
Most of the chemical analyses here recorded were made by 

or under the supervision of Dr. Guy Conrey. | a



Location Acidity ; 
| ———_——_——]} Soil Total Total Total | Organic | CaCO? |--———_—;——_——_| Lime Total Total . 

Land Survey County No, P. K. N. Matter | — Litmus Truog Rat. Ca. Mg. Remarks 
est 

Antigo Silt Loam 
-.---.-.-..-..--.| Eau Claire & 182A 0.061 1.94 0.169 3.03 0.136 A. ~-------| 2,000 )_.__.__..]._...__.1 Composite of No. 7 

Dunn B 0.061 1.46 0.058 0.45 0.072 S.A. {..-.--.--| 2,000 {________{_______. lil 

----+-------~---| Langlade._-_.| 752A |_-.-____|.--___2_]-2-_22--|---2____|_____._.|___.____] vis.a. |--.._.__| 0.86 0.295 | -...--- i eee 
wau----+----u---| Langlade__.__| 753A 0.069 1.90 0.180 4.04 {...._...] V.A. A. 5 ,000 0.735 0.27 Composite, virgin. SJ 

B 0.049 1.91. 0.071 | 1.68 [{._..._..]| V.A. V.A. 5 ,000 ea 

wa--------------| Langlade.....} 754A |_---_.-_]-.-. |e. Jee _-|e-.-  _-|--2 | M.A. |_--..._.| 0.745 0.355 n 

NEMWNE % See 18} Sawyer_......] 544A. 0.044 1.72 0.087 1.89 0.031 S.A. [-.------| 2,000 {_......_|.-.._...] Cropped © 
T41N, R8W B 0.034 1.62 0.053 1.00 0.008 S.A. |[....-_-.] 2,000 S | 

wo------n-------| Sawyer and 423A 0.055 2.06 0.145 3.77 0.037 A. --------| 5,000 |_._..__.|....--..| Composite, Virgin Y 
Bayfield. __ B 0.034 1.91 0.037 0.64 0.003 A. ---.----!| 2,000 ° . | 

. Antigo Fine Sandy Loam : Ry . 
T38, RI1E.-..._-| Oneida._.....} 739A 0.045 1.45 0.113 2.99 |_._____- A. --------| 2,000 |._....-..|..-...-.| Composite, Cropped y | 

B 0.033 1.08 0.041 0.65 {-_.. 2. A. -.-.----| 2,000 ms . 

wa -eeaee-eee----| Price_...-.-_.| 905 ~-------|--------{--------|--------|--------]| VA. [eee ---}-------.| 0.78 0.33 ¢ nS 

SE} NE¥4 Sec 17| Vilas.....-...| 8464 | 0.053 | 1.18 | 0.103 |._.....|........] v.a. |---...-.| 5,000 |........|........] Virgin. > - 
T41, RI1E B 0.047 1.37 0.079 |_-.- 2 --}- oe A. --------| 2,000 |_...__-__|._____.- G | 7 

SW24SW3 Sec 17) Vilas.....-...] 742A | 0.064] 1.51 | 0.146] 3.43 |.....-..] a. |-----.-.] 2,000 |........|....__.. | > 
T40, RIOE B 0.041 1.17 0.048 1.18 [ole ele A. -------.! 2,000 ([________|.__ LL. ‘ % | 

: Bates Silt Loam 
SEX,NEY Sec 28 | Buffalo._..._.] 536A 0.086 1,97 0.166 |_...____|]_______- S.A. V.S.A. |.---2 2 fe fo... Cropped. 

T20N, R11W B 0.080 | 2.00 0.1380 |-.-. 22 }- eee A. A. _..----| 0.53 0.185 

NEWMNE Sec 11) Buffalo._.._._| 710A 0.076 1.77 0.188 }|_._...-_]..--___.] S.A. S.A. |.-.--- .]..---.__]._..-..-.] Cropped. . - T24,R11W B 0.062 1.82 0.070 j-._.----]----__-- A. A. -.------| 0.585 0.30 

| SWI4NW24S8ec 10} Buffalo.......] 712A |_.._____]_-.--_ -_]-._.____|_____.__}. |) oSLA. S.A. |.--__-_.] 0.635 0.425 | Cropped. 
. T21N, R11W B j__-.-_--|--------}--------|- |e ee A. A, -------.]| 0,595 0.315 

SW4SE/%4 Sec 19 | Jackson..._..}1,279A |....----|--------}.----.--|--------|.-.-----}-.--..-.] M.A.+ |...._._ | 0.595 0.445 | Cropped. 
T23N, RAW B |_--...--l--------!e-- ele ed



| Baxter Silt Loam 
- 

SEMSWH Sec 34} Juneau_.__-_.| 247A 0.058 1.35 0.101 1.79 0.015 S.A, |...-----] 2,000 ]...-..--]---.---- a 

' T14, R4E B 0.058 1.97 0.039 0.55 |--.-----| S.A. |-------- 500 |__-.___--|-------- ve 

st SEAN Wa Sec Ul Juneau_......| 468A 0.041 1.36 0.102 1.84 0.102 S.A. |.__._...]| 2,000 |__.._-._-]--------| Cropped. a 

if TI5N, R2E B 0.038 1.00 0.065 0.60 0.034 | V.S.A. |-.------| 2,000 |.-------]-------- ar 

| ‘ Boone Loam. | oe 

won reeseceaecnce| Dunn Barron| 184A 0.059 2.47 | 0.037 | 0.63 | 0.071 | A. -7=2-7-| 2 ,000 |----2277) 22227777] Composite of No. “ 

Eau Claire__..| 184B | 0.052 | 1.92 . 0.112 2.19 0.125 S.A. |prc2cc2 2,000 |__.--.--|-------- 12, 109, 110, 158 Ce 

Boone Fine Sandy Loam oe 

SEMNEX Sec16| Buffalo.....--] 704A 0.054 1.20 0.126 |____.___]_------- A. A. oo ete ---J--------] Cropped. | 

T24, R10W B 0.041 1.33 0.051 |_.______]_-------| S.A. A. _o eee} a eee fee -e 5 

| : SWI,NW2(See24| Buffalo......| 705A | 0.054| 1.27 | 0.089 |......--|--------] S.A. | S.A, [--------|--------]--------] Cropped. | | 

T24,R11W B 0.046 1.32 0.036 |_____.__]_-------] S.A. GA, |_.______]_---_---]_--.--.--| Rolling phase , 

SEM%SW 24 Sec9 .| Buffalo..._.--| 708A 0.065 1.32 0.086 |___..._.|_...----| S.A: } V.S.A. [..------] 0.428 0.458 Cropped. | - 

T24,R11W , B 0.050 1.35 0.087 |__.______]_--------| S.A. V.S.A. |_-_-----]--------|-------- : . 

| Clark...) 948A |_--_-_ -|--------|--------]--------]--------|-------- A. _.....--]| 0.26 0.125 | Composite, virgin. hy _ 

7 ollie. | Clark._.-----| 952A 0.023 2.30 0.066 |________}__------| S.A. A. |........|_-------|--------| Composite, virgin. S ce 

B 0.016 3.15 0.027 |______-_}-------- S.A. V.A. _ eee eee eee eae eee ee 2 

| Clark......--| 958A | 0.021 |.--.----] 0.075 |---.----]--------] A. V.A. |_-------] 0.18 0.13 | Composite, virgin. S | 

| B 0.024 |....-----] 0.089 |_-._----]--------] A. V.A. |__.-----|--------|-------- Ne 

SWYSWH Sec2 | Clark__.._---| 954A |--------]--------]|--------]--------]-------- V.A. V.A. [.-------]| 0.145 0.109 Virgin. 

. T2Z4N, R3W B }|____._..|_._.____]__-_-___]_--------|--------] V-A. A. oe --|-------- fee eee 

NWYNWS. 28 | Dane__._----| 789A |_-------|--------]|--<-----|--------]--------]-------- V.S.A. |.-------] 0.855 0.105 Cropped. 

a TSN, R6E | , 

SEMSE Sec25 | Iowa.._------| 215A 0.057 ‘L.1il 0.048 1.038 0.187 N.A. {_-..---~+- 500 0.2438 0.308 Cropped. 

TS, RIE Bp | o.os6| 0.89 | 0.038! 1.26 | 0.125 1-NiAL [222.222.1500 [__---2- Lee. 
Boone Fine Sandy Loam 

7 

NESW Sec 10| Juneau...----| 256A 0.042 1.16 0.097 2.54 0.065 A. wae ee nee 500 0.418 0.405 Cropped. “ 

T15, R4E B 0.040 1.41 0.036 0.50 0.033 S.A. ween eee 500 |.....---|-------- ~ 

SEM%NESec9 | LaCrosse._...| 435A 0.030 0.90 0.090 1.71 0.063 S.A. |._.__.._] 2,000 |_.......]--------| Cropped 

; T17, R7W B 0.040 0.93 0.046 0.91 0.008 | S.A. _....._-| 2,000 |_.--_---]-------- : 

NW14SW?4 Sec9| La Crosse___.- 491A 0.049 0.93 0.093 2.11 0.008 A. _...----}| 5,000 0.275 0.324 Cropped - 

T18, R6W B 0.024: 1.01 0.040 0.59 0.038 A. __...__-| 2,000 |_-------|-------- ” . . 

| SEIZ,NW YX Sec 10} La Crosse._..-| 527A 0.027 0.71 . 0.059 3.19 0.134 N.A. _.....--| 2,000 0.229 0.260 Cropped. ww) 

T18, R6W B 0.022 0.55 0.037 —~—60.. 56 0.029 N.A. J} ____---!' 2,000 |--------lI-------- =



_ a oo 
Le) 

nn oe a a 

Location , Acility > | | oil Total Total Total | Organic | CaCO3 |-—-——);—-_-_| Lime Total Total Land Survey County No. P. K. N. Matter Litmus Truog Rat. Ca. Mg. Remarks 
est 

Boone Fine Sand SW?4NE}4 Sec17| Adams__.._..|1,429A | ___- 2 |.-2 2) ~----+--|-~------|--------] 0.085 |________] Cropped: ae T14N, R6E B - , 
NW'4NWY 8.18] Buffalo......_| 703A 0.054 | 0.64 0.046 |... 2 |e Lee]. S.A. |-----.--] 0.164 | 0.199 | Cropped. . T24, R10W B 0.050 0.58 0.081 |.-_. 2 2} Lee. A. A. oe -2- fee eee} ee 
~----+----------] Clark..------| 947A | o_o 2-2) 0] |8 |e} ga. A. |_.-._---} 0.04 0.02 | Composite, virgin. S B |--.-----|--------fo2----- ee) slab | gal fcc a 
~---------------| Clark__.-.-..| 9594 | e220) A. |........; 0.04 | 0.24 | Composite. B |_.------|------2-f oe ff) A. [ooo fe a 
T23, R4W..-----| Jackson._.---|1,320 9 | _------|-2-- 2 fe efeee-----}-22----- |e. | 0.125 | 0.11 | Composite. Si _ 
NWI4S8SE%4 Sec8 | Juneau____.__| 221A 0.028 0.73 0.082 1.67 0.011 A. --------}| 2,000 |....._-.|_._.____| Cropped. 2 - ; T15, R5E B 0.020 0.68 0.052 0.56 0.039 S.A. [--------| 2,000 |__._____]_._-- 6. Loamy phase. - So . 
NWSE Sec 16} Juneau.__.___| 455A | 0.083 | 0.59 0.068 | 1.54 |._...___| NiA, N.A. 500 {| 0.164 | 0.157 | Virgin. a | T15N, R2E . B 0.064 0.84 | 0.017 0.389 |... 22-2} S.A. [oo.o |) 2,000 |... fo. - = . 
~-2--2--2-------| Juneau_.-.---| 670A | 0.026 | 0.65 | 0.081 | 1.62 | o.o25} |. J Composite, cropped oH B 0.026 0.62 0.044 0.79 0.0386 |.--- ee} ope tee of No. 218-227 gd 

; ----------------| Junmeau._._.__| 671A 0.040 | 0.72 0.066 1.65 0.029 S.A. [._.-.---| 2,000 | 0.164 | 0.222 | Low phase, Com- S , ; B 0.028 0.45 0.021 0.24 0.020 S.A. f|.-.-----] 2,000 |____._-_]_. 8. posite of No. 259-- oH ’ 
451-453 my . 

SE74SE74 Sec28 | Juneau__._--.| 218A |.____.__|-__..-_- ]o0 fe. --------| V.S.A. | oo 22 --] ee} < T15N, R5 ~ Bo I____----|--------|--- |e _--|_-. | WS.A. | ol. ~-------|--------]-_ Le. 
NWI4NE Sec9| LaCrosse_____| 490A 0.028 0.66 0.041 0.73 0.080 A. --------{ 2,000 |.-.-.-_-|________] Virgin. . T18, R6W B 0.028 0.60 0.029 0.41 0.009 S.A. [.-.---.-] 2,000 |..______]._.- 8 | 
SW SE} Sec 4 La Crosse____.| 440A 0.043 1.37 0.048 0.96 0.090 A. M.A. 2 ,000 0.687 0.274 | Cropped . | T16, R7W B 0.0381 1.41 0.027 0.85 0.0144 S.A. |___ LLL. 500 |_----___}_-__-__ oe . 
NWIZNW4Sec7| LaCrosse___._.| 441A 0.022 1.45 0.048 0.80 0.018 A. --------| 2,000 0.631 0.302 | Cropped. T17, R7W B 0.027 1.35 0.032 0.41 0.021 | V.S.A, fool Le 500 to tee 

| Carrington Clay Loam 
: SEMSE Sec 26 | Waukesha. -- 241A | 0.065 | 2.64 0.428 | 8.31 | 0.476 | N.A. |orceoo] 500 scectretfpeescces] Cropped. T5, R20E B 0.038 1.48 | 0.085 0.67 0.321 N.A. [22 __- 500 |rrrrtcs ween eee 7



_ Carrington Silty ClayLoam | : 7 
| wnnn2ik aco se nos] Racine..----_|1 475 |-navnnne [penne fpf seen onecee | V.S.A. |--s----- 0.775 | 0.65 | Leche a 

: Carrington Loam —_ . . _ : 
, SEZNE Sec10| Columbia__._.} 493A 0.071 | 1.39 | 0.2538} 4.81 |__.._-_.] A. A. |_._.--~-|----____|.--__-_-] Cropped:. , 

T13N, R1i2E B | 0.056] 1.50 0.180 | 2.11 |--------) A. V.A. |_.------|.--- | 8d oe 

NE}{SE%4 See25| Columbia____.| 4964 | 0.057 | 1.39 | 0.194] 3.67 |........| A. A. 2,000 |.-.____.|.._-_..=| Cropped. a 
T11N, R10E | B | 0.048] 1.50 0.095 | 1.81 |.-....--| A. A. 2,000 |--...-- | -_--__- | | | 

"  SWI{ANW2{Sec32| Jefferson__._.| 697A | 0.063 |...-.-_.| 0.202 |-_...-..| 0.405 | N.A. S.A. |....--2.|.--_-._|_..._._-] Cropped: oo. 
T5N, R13E B | 0.057 |.._-_---] 0.170 *}22.4.___] 2.603 | -N.A. | NLAL [ooo fo . 

NEWNWSec34| Waukesha..__| 295A | 0.057] 1.41 0.164 | 3.18 0.044 A. |.--..---} 2,000 |_-.-2___}_-8 2 ee | | 
T5N, R19E B | 0.088] 1.46 0.084 | 1.66 0.018 A. j__.-----| 2,000 |_-______]--____. | / 

. Catrington Silt Loam , ae a , : 
NEY%SW24 Sec 28] Columbia_..__.) 494A 0.057 |_-.____-] 0.245 ] 4.31 J|_______- A. St.A. 2 ,000 0.654 0.621 | Cropped . . 

| T12N, R13E : B | 0.059 |......--| 0.119 | 2.09 |_---- 2] oA. A. -5,000 | 0.805 | 0.55. - 

NWNE4Sec30} Columbia_____| 506A 0.093 |......_.] 0.284 | 5.72 j|___--._.]} A. A. 5,000 |_..__.__|________| Cropped. i a 
Ti1N, R10E _B | 0.055 |_---.---] 0.124 | 2.28 |__._-_. |] A. V.S.A. | 5,000 | 0.505 | 0.50 ve pe. s 

SWSW Sec 30| Columbia._...| 595A | 0.056 | 1.77 0.237 | 5.16 |__....-.] A. AS 5,000 |.__-_._.|___.____| Cropped.” Ry a 
T10N,R10E B | 0.045] 1.81 0.116] 1.76 |__.....-] A. A. 2,000 |.__.--___] ___-__- 2 a 

_ TION, R9&10E | Columbia__.__| 596A | 0.069 |..._..__| 0.148 | 5.08 |___...__] V\S.A. | St.A. 2,000 | 0.723 | 0.679 | Composite. 2 | | 
} B | 0.047 |._....-.| 0.110 }| 1.72 |..-_...-] SAL Jl Loe 500 | 0.46 0.655 pd 

NWSE Sec 28} Columbia__.._| 497A |_.._..._|...---.-|.-------]-2---2--]--------|----2 | -------}e-------|-----___| _..__--] Cropped. | a 
T12N, R13E B |_.------|.-------|--------|--------|--------|--------|.-------]--------| 0.485 | 0.49 

SW 4SE%4 Sec 16} Columbia__...; 597A |_.-_---_|_-_---__|_-------]--------|-.------|----_-__]--_----__|-_-_-____].-- |e Cropped. 
T10N, RIE B {__---.__]_-------|.--2----]--22 |e] |e ---- |---| 0.53 0.355. 

SWSE%Sec1 | Dodge....-..}| 473A | 0.080 | 1.47 0.286 |....-.--]---.----] A. A. |__.._.-_|.---.---|..-.----| Cropped. , 
T13N, R13E B | 0.047] 1.69 0.069 |._..____|......_.} V.S.A. A. |_______.|.-------|--_----- 

SEMSW4Sec35| FondduLac._| 364A | 0.071 | 2.08 0.232 | 4.40 0.056 | S.A. |_-_..-..]| 2,000 |..-__.__]....-_-.] Cropped. Os 
T16N, R15E B {| 0.050] 2.14 0.080 | 4.35 0.125 | N.A. |._--..--| 2,000 | 0.58 0.08 7 

NWSW Sec3| FondduLac..| 382A | 0.091 | 1.89 0.310 | 6.19 0.052 | . A. |...--...] 2,000 |.._____.].__.___-] Cropped. 7 
T14N, R15E B | 0.076] 1.99 0.132 | 2.37 0.410 | S.A. |. _-_ 2. 500 | 0.64 0.65 . | 

--.._._---------} FondduLac__| 474A 0.088 1.87 | 0.822 6.78 0.179 A. M.A. 2 ,000 0.690 0.515 | Composite, cropped . | 
B | 0.050] 1.93 | 0.100] 1.82 0.241 | V.S.A. |__...-._] 2,000 | 0.715 | 0.45 | 7 

NWYNW4Sec 7] FondduLac__| 478A | 0.167 | 1.92 0.415 | 8.19 0.080 A. }..------| 5,000 |.._.._.__]_._._.._] Cropped. NOD | a 
TI5N, R14E } B | 0.128 | 2.17 0.158 | 3.25 0.228! A. [._.._...| 5,000! 0.52 0.22 bd



eee os 
eee esses ss SS . 

| Loeation Acidity oe a 

|__| Soil Total | Total | Total | Organic | CaCO3 |__———|—-———-| Lime Total | Total , 

Land Survey County No. P. K. N. Matter Litmus Truck Rat. Ca. Mg. Remiarks 
es 

. 

a: Catrington Silt Loam—Continued 4 

NE4NW4Sec27; FondduLac_.| 479A 0.077 2.04 0.273 5.79 0.047 A. M.A. 2 ,000 0.628 0.508 Cropped, , 

T16N, R14E B 0.034 1.98 0.085 1.89 0.088 | V.S.A. |_---_---}| 2,000 0.57 0.57 : 

NEMNE Sec 33! FondduLac_-}| 381A |__...-.-|-.------|--------|--------|--------| A. |--------]--------|--------]----=2-- Cropped. . , 

TI5N, R14E B |__..____|..._._--]--------]--------|--------| S.A. ]--------]--------] 0.775 0.56 

SWYUNW14{Seec19| Jefferson_...-| 694A 0.067 |__..__..}| 0.267 |__.__---|-------- A. M.A. |--------| 0.573 0.474 | Cropped ee 

TEN, RISE B | 0.058 |........| 0.079 |-2-2----[2222222} ow A.) |22l77772) 0:325 ] 0.926 x | 

SW2{SE1/Sec26 | Racine.......[1,475 |.-...-..|.-.----.|--------].-------|--------[--------[--------|--------] 0.778 | 0.65 | Cropped. th | 
T3N, R20E a 

eee eee ----| Roek_...----]1,802A |... ._-__]__-_._---|--------|--------|--------|--------]--------]--------|--------|----<2--- Q . oe 

B |._.-.---|--------]--------]--------]--------|--------|--------|--------|] 0.45 0.565 | Composite. SS Te 

_o | Roek........,8038A |... __|________|--------|--- 2-2 |---| ------|--------|--------|--------|----+----] Composite a Dk 

| OB cece eel ----- | 0.87 | 0.525 S | 

. . Carrington Gravelly Loam ry . 

- oe eee Fond du Lac. .| 471A 0.119 | 1.89 | 0.320 | 5.92 | 4.460 | S.A. p-222277] 500 Jesse fc ‘(from near Ripon) Coa 
| | B | 0.057 | 1.54 | 0.055 | 0.47 | 87.9836 | N.A. |_..----- 500 |..------|---.----| Composite = oo 

Carrington Fine Sandy Loan | ua oy 
SW 4{SE% See 17) Columbia.....| 510A 0.045 1.09 0.148 2.92 |__._..-- A. A. 2,000 |__.--..-|-.------] Cropped. Q . 

TIN, R12E B 0.050 1.18 0.071 1.14 | --_-L--- A. A. 2,000 }...-----|-------- SO. - 

NE+SW24 Sec 30| Columbia_....| 629A | 0.053 |_..--.--]| 0.090 | 2.79 |--.-.---] A. V.A. | 2,000 |.....--.|.-..----] Cropped. a a 
T11N, R11E - B 0.045 |_....--.| 0.060 1.66 |.._.__..| S.A. V.A. 2,000 |_..---.-|-------- ‘% 

SW!4SE%{Sec10| Jefferson....-| 695A 0.110 |_....-..| 0.250 |--------|-------- A. | A. uu. --|--------|--------| Cropped. 2 

an T5N, R1I3E B 0.108 |_._-.----.] 0.110 |-----.--|--..----| S.A. A. ween eee clone eee [eee nee- . 

Clyde Clay Loam 
_.----.---------}] FondduLac_.| 338A 0.138 1.55 0.768 | 14.41 0.667 N.A. |_------- 500 1.84 0.973 | Composite, virgin . 

B 0.080 1.85 0.143 3.00 0.711 N.A. |_------- 500 |..._----|-------- | 

. SWINE Sec 35| FondduLac_..| 362A 0.154 1.56 0.768 9.99 4.905 N.A. [_-- ---- 500 2.850 1.370 , 

TI6N, R15E B 0.081 1.69 0.140 1.15 18.118 N.A. |_------- 500 |_---..--]-------- . - 

SWiZ,NEX% Sec 26| Jefferson...--{ 570A 0.129 |__.._.._] 0.529 8.51 2.490 | N.A. |._...--.|.-.-----|-------- a Cropped. So 

T5N, R15E B 0.073 |..._.._.| 0.144 |____-_---] 36.030 N.A. N.A. |u...----|--------]-------- 0 

. SEM NE Sec10| Jefferson.....| 701A 0.111 |-_..--_.] 0.448 |.._..__-] 0.446 N.A. N.A. |_-----.-|--------]--------| Cropped ne 

T5N, R14E ~B | 6.083 |_----.--| 0.087 |_-.-_._-1 16.314 1 N.A. N.A. |..------|.-------|-------- Code



| Clyde Silty Clay Loam 7 

. ~---------------] Pierce_...---.|1,533B |..-.-.--|--------|--------|---- .---]--------]--------]--------}--------] 1.155 | 0.435 | Composite. | 

SW I4NE34 Sec 16} Waukesha_...| 31A 0.107 | 2.09 0.458 | 8.68 0.417 | N.A. Ji_- eee 500 |____-___]_-.-.-..}| Cropped. : 
T6N, R20E B | 0.075 | 2.39 | 0.106 | 1.88 | 0.2382 | N.A. |_------- 500 |-------.|-------- . oe 

~--------------.| Waukesha_._.] 173A 0.116 | 2.12 0.401 | 7.76 0.389 | N.A. |. _----- 500 |_..._..-]..----.-| Composite. ee 
B 0.078 | 2.52 0.121 | 1.70 3.526 | WN.A. |___----- 500 |__....__].----__- . 

NEWNEY Sec 26| Waukesha__._| 229A 0.102 2.30 0.484 | 13.51 1.834 N.A. {_--_---- 500 |_____.__].-------] Cropped. . 
- T8N, R20E B 0.070 | 2.25 0.124 | 1.77 5.089 | S.A. |_____--- 500 |_..-.-_-]_.------ 

SW1ZNE%4Secl1} Waukesha___.| 242A 0.182 | 2.25 0.610 | 10.90 | 2.620 | N.A. |__-_---- 500 | 2.38 1.45 Cropped. : | 
T5N, R20E B 0.053 | 2.64 0.125 | 2.21 1.865 | N.A. |_____--- 500 |.-...-_-l_------- | 

" Clyde Silt Loam 
NEYNW4Sec25| Columbia__...} 508A 0.135 |__..----] 0.910 | 14.71 0.098 | N.A. N.A. 500 |.._...__|.-.-----| Cropped. 

T10N, R13E © B 0.056 |__.__.._] 0.213 | 3.36 nil | N.A. N.A. 500 |..-.-_-.|-------- 

SWHNW'4Sece17| Columbia_.-._| 611A 0.116 |.__.____] 0.332 5.64 |{.___.__.| S.A. A. 500 1 ,020 0.633 Cropped. by 
T12N, R8E B 0.078 |...-.---| 0.125 | 1.90 |_._-.__.] S.A. S.A. 500 |..-.---_}--------! tS | 

~.--------------| Jefferson._.--| 678A 0.123 |________] 0.346 }______._| 20.940 | N.A. N.A. |_______-|.-._-.__]_-------] Composite. y : 
. B | 0.083 |.__.--_-| 0.134 |.____.__| 21.600 | NLA. N.A. |..-.-_--|--------]-------- : | 

SEWSE 4 Sec 4 Jefferson..___| 687A 0.185 |;____.__-]| 0.579 [___.___.] 2.167 N.A. N.A. |__------| 1.86 1.15 Cropped. 8 ce 
T6N, R14E B 0.077 |.___.-__] 0.565 |._._____] 15.180 | N.A. N.A. |.-------]--------|-------- By 

. --en------------1 Walworth... .j1,459A [2-2 Io 22 l. ede deeded eee fee -ee eet 1.50 0.70 Composite, cropped | 

Clyde Loam 

NE'{SW!4 Sect | Columbia ....| 641A 0.107 | 1.29 0.427 | 5.30 5.240 | N.A. N.A. 500 |..-_..._.|_-------] Perm. Pasture. 
TIIN, RIE B 0.054 |._______].__.___.].___._..] 5.510 |] NLA. N.A. 500 |......--|_-_----- | 

NE'USW'y See 16) Jefferson...) 700A 0.095 |......--] 0.488 |..2.222}2.--2-]| VS.A. | SAL [Ul ol u}e-- 2 --}--------] Cropped. 
TSN, RIE B | 0.045 |_-._..-.| 0.190 |......--|------2-] N.A. | NLA, [--------]--------|-------- | | 

NW4SW!4 See2} Rock.___...-| 853 _--.---|--------|--------|.-------|--------]--------|--------]--------| 1.28 0.52 Cropped. 
T4N, R1SE | 

NW?4NE}4Sec24| Waukesha_._-| 26A 0.086 | 1.28 0.479 | 8.20 0.523 | N.A. |__..___- 500 |__.._.--|..------| Perm. Pasture. - 
T6N, R19E B | 0.026] 1.55 0.087 | 1.78 0.805 | NA. [.-.--_-- 500 |_..-.---|-------- | 

--..------------| Waukesha__..| 175A 0.060 | 1.56 0.113 | 1.74 0.105 A. oe eee ee 500 |__.__.__|.-..----] Composite, virgin. 
| B 0.043 | 1.66 0.050 | 0.46 0.041 A. [..-__--- 500 |__-..._-.|.------- my . 

Sec.4 Waukesha.__-| 237A | 0.120 | 1.56 0.575 | 9.82 0.024 | N.A. ]___----- 500 |._......]|...-----| Composite Virgin. 
TIN, RISE B | 0.0591 1.76 0.110 | 2.00 0.327 | NA. [.__-2W-- 500 |.-.--.--1e_------- . ) |



, | bo | 
Co 

Ha» 

| _ Location | | Acidity : cS 
—_—— | ———————— | Sail Total Total Total | Organic | CaCO? |———-—-|—_———__| Lime Total Total I 

Land Survey County No. P.. K. N. Matter Litmus Truog Rat. Ca. Mg. Remarks 
_ Tes 

_ Clyde Sandy Loam , . / 
SW'4SWY Sec 23] Jefferson__.__| 566A 0.055 |_-..----] 0.188 |____-2___|--______] N.A. | V.S.A. J. 2-22 |. 2-2 _|--- |) Virgin. 

T6N, R16E B 0.022 |_-._--.__| 0.077 |________|_-______] NA. N.A. |_-.-----]--------|-----_e | 

~------------.--| Waukesha__._| 174A 0.073 1.66 0.443 7.74 0.664 N.A. |[_------- 500 |--------]-------- Composite, cropped Ky 
‘B 0.099 1.62 0.108 | 1.57 5.999 N.A. |_-_----- 500 |... 2 |e eee tr 

. . Clyde Fine Sand . Ry 
NESW Sec8 | Columbia__...| 499A 0.054 0.55 0.237 | 4.07 |{_._____- A. A. 2,000 |-.__.---]_---___-] Cropped. wy . 
'- T12N, R13E B 0.022 0.60 0.056 0.54 |_.......] V.S.A. | V.S.A. 500 |-.-._-__]-------- S | 

° . NW4SW4 Sec2| Columbia__...| 643A 0.044 | 0.55 0.210 | 3.17 |_.._.__.| V.S.A. | V.S.A. |. 500 |--.-.---|----_-..] Cropped. By a 
T12, R10E B 0.013 | 0.60 0.045 | 0.29 {__._._...| N.A. N.A. 500 |_.-.---.[----___- H a 

an Clyde Fine Sandy Loam So . 
SESE! Sec 31 | Columbia ...._| 640A 0.054 |.._..._..] 0.864 | 6.51 0.043 | V.S.A. N.A. 500 |.___._--)----.-._] Perm. pasture ny ot 
T12,R12E B 0.0387 |--------| 0.125 | 2.15 nil S.A. N.A. 500 |-_. 2 Jee ag 

NWYUNW4Sec9!] Columbia _.. | 642A 0.035 0.60 0.244 4.43 nil V.S.A. N.A. 500 |._--.-_.-|---.---.] Perm. pasture. S we 
T11,R11E. B 0.028 0.68 0.076 1.15 nil N.A. N.A. 500 |__.-.--./---.___- R 

NEMNEY Sec 32 Jefferson___._| 557A 0.049 |_.._.__.| 0.374 4.40. 5.250 N.A. N.A. |_.------].-------]------_- Perm. pasture en) 4 
T13N, R1i6E B 0.0388 |_....._.| 0.192 2.56 2.435 N.A. N.A. |.-..----|--_------]----_ 2 m 

NWSE Sec 5 Waukesha. .__ 28A 0.037 1.387 | 0.117 2.74 0.101 S.A. [.------- 500 |_..-.---|----.---| Perm. pasture. 2 . 
T5N, R20E B 0.022 1.31 0.037 1 0.79 0.089 | N.A. [2 --L- 500 |_-...-_-|---__-_- 2 

Colby Silt Loam | 
------.-_--.--.-| Langlade_____| 756A 0.064 1.78 0.178 3.68 |... .__- A. St.A. 5 ,000 0.66 0.30 Composite, virgin. 

B 0.048 1.77 0.072 1.55 | -____- A. V.A. § 000 |__.._.__]-._____- 

: ----- _. ..------| Lineoln_..___| 354A 0.084 1.18. 0.226 4.57 0.099 S.A. A. 2 ,000 0.622 0.695 | Composite, cropped Co 
. B 0.052 1.55 0.076 0.98 0.0438 S.A. V.A. § 000 |. - Jee mo 

__.._......-.---| Marathon and| 350A 0.070 1.64 0.234 ; 4.40 0.166 S.A. A. 5,000 |_____---|----_.--| Composite, cropped na 
Clark. __._- B 0.065 1.74 0.068 0.85 0.035 S.A. V.A. 5 ,000 |____-.___]--- LLL. 

~---------------] Oneida._--..-| 884A | 0.080 |-.......} 0.181 | 2.98 |___.____[---.....| V.A. [-._.--__]....-...|.....___| Composite, virgin. oo 
. B 0.053 |-.....__!| 0.042 0.65 |[_.------I_--._-_.| V.A. (Lo ele lle ee te 

° . ‘ °. . - . . 
| we



, ~.-----.--..-..-} Polkand 189A | 0.055 1.88 0.143 2.89 0.175 N.A. |.-------] 2,000 0.830 0.622 Composite, cropped : : 
Barron. __-_- B 0.042 1.82 0.042 0.58 0.032 S.A. ..-...--| 5,000 of No. 138, O 

) 148, 154. a 

NEMNE, Sec 31] Portage......| 998A | 0.038 |___.._-_|--------|--------|----22--] A. A. |......_.|......_.]..-.--__| Cropped 4 yrs. Oe 
T24N, R6E B 0.082 |_______-]_-__---_-|__-_-_---|--- eee A. V.A. |_--___-_-]----.---|-------- . ee 

T35N, R4W_..__| Rusk__.__.._| 922A | 0.048 |.._.._.-| 0.107 | 2.00 |_._.-.-.]| A. A. | .__.-.-| 0.703 | 0.741 | Composite, cropped i 
: — Bf 0.061 |-.------] 0.022 |.------_|e2------] AL V.A. |_..-----|--------]-------- . 

nee ---------| Wood._..__..| 351A 0.086 1.38 0.212 3.77 0.200 A. A. 2 ,000 0.315 0.752 Composite, virgin. 
. B 0.057 1.85: 0.054 0.84 0.030 A. V.A. 5,000 |____.___]_-_-_---_~- ' 

T25N, R2E___-.-| Wood__.___.-}| 940A |_______-|--------]--------]--------|-------- A. A. _-------| 0.525 0.405 - 
. B |__.--.--}--------]--------|]--------]--------] V-A. V.A. |.-._.--_]--_-_-__|--__----] Cropped, composite . 

T25N, R2E___-_.| Wood.__....-| 941A | 0.059 |_..-.-_-}.---_--.]--.----_|]-.------] S.A.A. A. |...----.|--------|-------- | — 
B 0.039 |_____.__|--_-_--_]------_-[--_-----] VA. V.A. |.-------|--------|--------]| Virgin, composite. os 

| T25N, R2E___._.| Wood._......} 942A |-..-____]--------]--------]--------|--------| S.A. S.A. |.-.-----| 0.54 | 0.39 | : | be | 
B |____-__-|]_.------|-----_--]--------]--------] V-A. V.A. {_--.__-_ .|----._--]---.----| Cropped, composite Sy oe 

| T25N, R5E__....| Wood_.......| 966A | 0.061 |__------|--------|.-------[--------] A. [o-------|----2 2 | e--- eee |-- a: 
. B 0.047 |__._-_.__]_-_--..--]--_-----]--------] S.A. A. _.------|..------}--...-.-] Cropped, composite 5 ' 

_---------------] Wood___.._.-|1,056A 0.060 {|_____._-|_-----__-]_-_----___]_-------|-------- |---| eee S 
B 0.043 |____._.__]___-_----_|__--_----|_-_--_-_-|-_-------]----_-__J-_-___-__|-_-_-__-]--------| Composite, virgin. . 

| __.-_--.-.----.-| Wood__._....|1,057A | 0.060 |._-._-__|..--_---]-------_|-----2-_|--------}--------]--------|--------|-------- : 
. B 0.049 |________}________]._-_-_-_]__----_-|------_-}--_-_---|---_____|--_----_|--------] Composite, cropped 

SEMNEX Sec 29 | Wood__....__|1 ,060A 0.096 |________]--_----_-]-------_]--------|--------]--- |---| --}--------| Virgin. 
T24N, R4E B 0.069 |____.___]_----___]--_----_]--------]--------|--------|--------|--------]-------- 

wae eee ene ---| ~~~ {1 IATA 0.073 |_____.__]_____-__]_-------|----_----|----- eye] -----| Composite of No. 
B 0.088 |.-------l--------|--------l--------|--------l--------l--------I--------!-------- 945, 949, 967, 992 

. Colby Fine Sandy Loam | 

T35N, RI1E_.._-| Oneida__-__.-| 885A 0.048 |_...--.-| 0.116 3.73 |--------J--------| V.A. [-------_}.-------}--------; Composite, virgin. Oe 
B 0.080 |....-.-.} 0.047 1.66 |_-----_-j--------| V.A. |--------}--------|-------- ; 

T37&38N, R1E _.| Price._......-| 907A | 0.082 |-.------| 0.071 | 1.85 |--------| A. V.A. |.-------|--------|--------| Composite, virgin. | 
B 0.0386 |___._..-! 0.033 0.60 {_-_..---| S.A. A. wee eel eee eee eee 

Coloma Loam a | 
NWZNEX Sec22 Waushara. -.-| 54A | 0.038 1.41 0.177 | 3.13 | 0.118 A. Jnz22227| 2 ,000 |enerzeecfroctcte 
T20N, R10E | B | 0.0381 | 1.71 | 0.055 0.55 0036 | S.A. [--------[ 2,000 [_-_-___- stort | Cropped.



tn . 

meee feed 
eas Cp ' 

Location . Acidity 
Ta | |] Sil Total Total Total | Organic | CaCO? |—-—-——|—————|_ Lime Total Total 

Land Survey County No. P. K. N. Matter Litmus Truce Rat. Ca. Mg. Remarks 
est , 

| . Coloma Fine Sandy Loam | : 

NW 4SE% Sec7 | Columbia _...; 498A 0.035 | 1.06 0.070 ; 1.81 | nil A. V.S.A. 500 |_---.---]--------| Cropped. . , 
T13N, R7E B 0.031 | 1.06 0.033 | 1.05 | nil S.A. | V.S.A. 500 |__..._.-|.------- 

T13N, R7&8E -_| Columbia_....| 618A 0.028 | 1.06 0.069 | 1.30 | nil S.A. | V.S.A. 500 |_.-..---|_-------| Composite, eropped 
} B | 0.0481 1.06 | 0.037 | 0.50 | nil V.S.A. |...-----] 500 J.-------|-2------ 7 hy 

Coloma Sandy Loam no 
SEMSW1!4 Sec 22 | Waushara____ ATA 0.029 1.24 0.094 1.35 0.082 A. ole e eee 500 |_..-__._-]_-------_-] Cropped. Ry 

TI9N, R11E B 0.080 | 1.01 0.055 | 0.46 0.088 | S.A. ].._._._.| 2,000 |_._.____|_.____-- wy 

NW4NW34Sec4| Waushara....| 62A | 0.032 | 0.30 | 0.137{ 1.25 | 0.075 | S.A. |_...._..|.-......|.----.--|-----.-.] Cropped. 2 a 
T18N, R11E B 0.029 1.67 0.056 0.53 0.034 S.A. ~o------|[--------|----e ede eee i a 

( Coloma Fine Sand _ a” | 
NEMNE} Sec15} Adams____.._]1,4382A |.....-..|-----..-|--------]--------]--------)}--------] M.A. J|-.------] 0.182 ].._.....) Cropped: 8 oo 

TI6N, RTE B ji __---J.-------]---_-_-__-|-_--_--_]__-- ee} de fe} ee. Pay 
SEMNESec12{ Columbia_.._.| 616A 0.027 |_____.___| 0.038 0.43 nil V.S.A. | V.S.A. 500 {._..__._]_-.-_.--| Cropped. _ 

T13N, R7E B 0.029 |_______-] 0.024 0.26 nil N.A. N.A. 500 [...-_-_-__}--_---e. . xy ° 

homed 
T13,R7&8E__._| Columbia ..__| 617A 0.027 0.056 0.055 0.88 nil. V.S.A. S.A. 500 |.-------|--------| Composite, cropped 7) ' 

B 0.032 0.050 0.030 0.33 nil N.A. N.A. 500 |.-.-.----|]--------] (away from Miami) a 

SEMVNWY Sec 18} Columbia__.._| 623A 0.042 j}_._____.| 0.057 0.82 j_______. A. A. 500 0.284 0.314 Cropped. 2 
T13N, RIE B 0.040 |____.___]| 0.040 0.34 eae eee S.A. A. 500 {|__._-__-_].------. —D 

2 | 

T13, R8&9E ___| Columbia __..} 624A 0.035 |_._______] 0.056 0.87 nil V.S.A. S.A. 500 0.299 0.352 Composite, croppe 2 

B 0.0382 |._._...__] 0.032 0.43 nil V.S.A. | V.S.A. 500 |____-_._-]----_-_- 

 SEMNEY Secl16! Oconto_______| 774A 0.071 1.84 0.063 }|________| 0.035 A. S.A. 500 |_______-_]_____-_- | 
T28, RITE B 0.063 2.16 0.024 |______..] 0.014 S.A. S.A. 500 |___-.____]_-._._-_-] (Miami border) : 

NWYUNWS4S. 27 | Oconto____._-| 811A 0.054 1.68 0.057 |.___.___| 0.026 A. A. 2 ,000 0.368 0.389 Virgin. | 
T28, R20E B 0.035 1.59 0.018 |____._-_-]| 0.012 S.A. A. 500 j.-_____-]_--_-----_- 

NW4SW14Sece25| Oconto____._.| 829A 0.079 |_...__-.] 0.038 1.31 0.037 A. S.A. 500 0.304 0.351. | 
T28, R19E B 0.065 |.__.__--] 0.015 0.42 |___..___]| S.A. S.A. 500 |___._.-_]_---_--_- 

T27N, R1I5&16E Shawano____-| 817A 0.045 1.33 0.051 O.71 |{__-_-___- A. A. 500 0.292 0.378 Composite, virgin. _ . 
B 0.050 1.32 0.027 0.85 {__._.___| S.A. A. 500 |__-.___-_-l_---._-_- |



mo | oo Coloma Sand . . 7 . 

NW (SE! Sec 23} Adams____._.11 431A |... 22 }------__|--------|--------|--------|--------|--------]--------] 0.126 0.095 . 

T16N, R7E | B |____.__._|_.._____|.._..--_|e-e ee -|e eee} y eee fee fe ---|--------| Cropped. es 

oO SEI{SE%{Sec5 | Waushara__..| 48A | 0.027] 0.88 | 0.080 | 1.27 | 0.068} N.A. |_-..--.-] 2,000 |...-_.__|.-------| Cropped. oe 
TI19N, R10E B 0.023 0.89 0.037 0.29 0.037 N.A. |{.-------| 2,000 {|.-_.__-_-]-------- Heavier than typ- tn 

ica!. Se 

NESE Sec 36 | Waushara.-_. AOA j____._._.]| 0.55 0.067 0.63 0.048 S.A. M.A.— 2 ,000 0.203 0.303 Cropped. - 

T19N, R11E B |_.....--} 0.87 | 0.029] 0.22 | 0.081] S.A. |_.-----_|.-------|--------|-------- 

° NEMSE% Sec 36| Waushara._..| 50A | 0.030 | 0.48 0.116 | 0.97 0.051 | S.A. | M.A.—| 2,000 | 0.278 | 0.296 | Virgin. 7 
TI9N, R11E B 0.021 0.40 0.079 0.27 0.013 N.A. |--------| 2,000 |....----|-------- Comparable to No. 

SW 4SE14 Sec16| Waushara--_-- 66A 0.035 0.59 0.110 1.57 0.057 A. __-.----| 2,000 |_______-|--------| Cropped. 2 

TI9N, R10E B 0.029 0.57 0.056 0.62 0.023 A. _.------{ 2,000 |... -.--I.------- . 

. Coloma Gravelly Sand 

_-.-----#.------| Bayfield--__._] 207A 0.025 1.32 0.077 1.72 0.057 A. ___.._-) 2 eee e}-e------|--------] Cropped. - - 

B 0.029 1.938 0.060 1.46 0.118 S.A. woe --|.-------|--------}-------- pb. 

SWY%SWHSec7 | Waushara__..| 638A | 0.024 | 1.24 0.160 | 2.94 0.056 A. |..------|-.-2----|--------|--------| Cropped. Rs os 
Wautoma B 0.033 1.44 0.090 1.40 0.034 A. ~ ue ue -|.-------|-+------f-------- bey , 

. . . Dodgeville Silt Loam = ma 

weleuse--------| Dane__.-----] 833A 0.144 |______._|.-_--_-_|-------_|--------)--------|--------|--------|--------|-------- — 
B ] 0.125 |--------]-2 22-2 -[22 22222 [ele -|e2 ee. }--------] --------|--------]-------- bd 

7 Sec. 14.__.._....] lowa_..-__--- 4A | 0.071 | 1.85 0.318 | 6.23 0.200 | S.A. |.-.----- 500 |.......-|_-------| Cropped. 
T6, R5E B 0.074 1.88 0.238 4.50 2.905 N.A. |.-.----- 500 |.-------|_-------- 

Se Dunning Fine Sandy Loam 

NE NE 74 Sec 28) Columbia-. - 620A | 0.048 | 1.07 | 0.234 | 4.86 seercsec|ssorcne| A. Doe eee crorezea[ereceaee| Cropped. 

T13N, R8E B | 0.021 | 1.21 0.034 | 0.95 |st2t02 - lt OAS Jotiibtccc oe 7 

. Dunning Sandy Loam | | 

SWYUNW)4Sec6| Adams.-_._--_-~|1,439 __-__|_ eee --- |e eee |e ae ---}--- ee --]---- Je ---] 0.87 0.145 | Virgin. Ss 

T20N, R7E . ' 

NEMUNW2(Sec 32| Portage-..-..| 934A |.---.-.-|.---.-.-|--------|--------|.-------] V.S.A. | V.S.A. [--------] 0.48 0.16 | Virgin. oe 
. T21N, R8E B |___-_- io 2 ete elle ete ---|) NA. N.A. |.-_-----|_--------|_------- , 

| | Dunnin Sand | oe, 

NWSE Sec l Adams_______|1,4388A |________]_____-__]------__]-------_]___---.-]--------] S.A. [--------] 0.275 0.06 . 

T20N, R6E | B Sa aan scan --------|--------]-------- oa ora Cropped. a 

veeeeeeeweeeee--| Jackson. ...-[L,3710 1022 [eee eet ves be e.! 0.08 | 0.04 f. a Ns | 
or | 
~] . oy



Orr Tt pple Ur pn ph rte Su iS Afi FP p= Co 

Location Acidity - 7 
|] Sil Total Total Total | Organie | CaCO? |—————;_—-——_|_ Lime Total Total : 

Land Survey |. County No. P. K. N. Matter Litmus Truog Rat. Ca. Mg. Remarks 
est 

, | Dunning Sand—Continued . . sO 
SEXNEM Sec12} Juneau___..__}| 253A 0.041 | 0.47 0.148 ;_____.__} 0.080 A. {--------} 5,000 {-__-..--]--.-----] Cropped. 

TIEN, R3E Vo" B 0.020 | 0.51 0.053 | 1.15 0.026 A. |{_...----| 2,000 J_.--- 2 -]--- 

NWY4NEX Sec33| Portage._.__.]/1,024A |_.___.__|____.___]_______.}-__.____|_._._._.] V.A. | gia. |....--..| 0.62 0.11 . 
T23N, R&8E Bo foo 222 |p) AL | WSAL [D222 I ope 2 ee f---2---- = 

T22N, R5E_____.| Wood_......_| 935A 0.056 |____.___]._______|__._... Joo de de] 0. 485 0.065 | Composite, virgin. a 
B | 0.022 1.8) ff by 

. . Dunning Fine Sand a 
SWI4NW Sec24) Wood_._.....|1,0683A |_._..___|.-----__].--_----]________|__--- |e e eee} eee eee -)-- eee} 0.19 0.11 Virgin. — at T22N, R3E | Si ne 
SWIZGNW Sec 82} Wood________|1,074A 0.039 |_--..._.| 8.69 |________|_-_- |e eee |e ee Jee eee} ee eee ™ * 

T21N, R3E B 0.016 |.--._-_.| 2.53 |._______]___ LL} fee S 

Fox Silt Loam ny _ 
SW SEY Sec15) Columbia _.__| 612A 0.092 1.49 0.177 3.75 |_-.-___- A. A. 2 ,000 0.862 0.573 } Cropped. oy 

T12N, R9E B 0.076 | 2.45 0.062 | 0.78 |.._..___| S.A. A. 2,000 |___.._--]_------- = — 

TI6N, R19E Fond duLac._| 312A 0.060 2.03 0.159 3.03 0.051 N.A. [_------- 500 |__._...-.]--------] Composite, cropped —! . 
ween eee ne eee e- B | 0.052 | 2.18 0.092 | 1.14 0.073 | N.A. |_.--.--- 500 |..------]-------- e , 

T13N, R19E_____-| FondduLaec__| 4814 0.051 |_-_._____]_______. .5665 |__.______]__.___._..] S.A. |_-_-.___._| 0.652 0.568 | Composite, cropped 2 oo | 
mo S B 0.054 {.-._-_-__]--------} 0.55 J.-L L____}e fee} H / 

hey 
SE34NE%4 Sec 28| Jefferson.._..| 679A | 0.053 |....-.-.] 0.185 |______._]._._.__.] S.A. N.A. |_---.---]--------]-_-.---.| Cropped. 2 

TIN, RISE B 0.053 |________]| 0.060 {_.______]_______.] S.A. A. ~o--eee | eee ee fe eee eee : , 

SWI4SE% Sec 3 Jefferson____.} 686A 0.048 |..._-_._-}| 0.166 |________|____.___] S.A. N.A. |_._-_.__-| 0.750 0.590 Cropped. 
T6N, R14E B 0.043 |._._..._] 0.069 |________]________| S.A. A. ~o-- ee [-- ei ]-eee eee (Deep phase) . 

NWIZNWS8.32| Jefferson__...| 691A | 0.044 |._.____.| 0.142 |__..._._|......__| S.A. N.A. |.._-.-..| 0.581 | 0.535 | Cropped. | 
; T6N, RI4E B 0.039 |.______. 0.072 }__._.___|________]} V.S.A. V.S.A. | -.--  __ -------+-|-------- 

SESE Sec29 | Kewaunee.__| 4044 | 0.049 |....._._| 0.144 |........]........| NIA. [0 2. 500 |.....---|:..--.--| Cropped. _ ee 
T23N, R24E B 0.044 |..._--_-| 0.068 |________].-.______]| NA. |. - ____- 500 |___.___-J-_--_-_-- : 

SEM%SE% Sec13 | Kewaunee_...| 405A | 0.056 |-__..___| 0.144 |.__..___].______.| NuA. |o.2 2 08. 500 |.......-].--.----| Cropped. . 
. T23N, R28E B 0.056 t|-._____.| 0.041 |________|_-_______| N.A. J________ 500 {._. -_- -_I-_-__ . .



Mh en ; ‘t 

. SWI{NEX Sec 25] Pierce......._{1,586A |_-------|.-------|--------|eeeeeee | owen ee |eee eee Jeeee ee e-]--------] 0275] 0.89: 
T27N, R15W , , s 

— SWSW2 See21] Rock._...._.| 857 |__--.-__|_-------|--------]--------|--------| $A. [--------|-------[ 0.60 | 0.215 | Cropped | oy 
TAN, R13E : : os 

| NWY%NE%Sec27| Waukesha.___| 280A | 0.042] 1.67 | 0.101 | 1.98 | 0.184] S.A. |--------] 2,000 |___._._-|-.------] Cropped. | | - 
TIN, RI7E | B | 0.046| 1.58 | 0.061! 0.96 0.069 | N.A. |........| 2,000 |_....___|_.------| | (Light phase) i 

. . T8N, R17E___...| Waukesha___.| 287A 0.048 2.03 0.155 3.20 0.054 A. ene ee 500 0.673 0.521 | Composite, cropped on 

~ B | 0.050 | 2.05 | 0.073 | 1.28 0.044 | S.A. |_-_-.---| 2,000 [-_.--_--]_----_-- a 

Fox Loam | 8 

NW 4SW24Sec26| Jefferson.__._| 556A 0.040 |___.____-] 0.103 1.88 j___-__..| N.A. V.S.A. |___.-_--]_____---]--------] Cropped. . ee 

TIN, RISE | B | 0.045 |_.......| 0.062 | 0.84 |__-._---] S.A. N.A. |__.......|_-_-----|-------- : . . o 

| | NESE Sec 82 | Jefferson._._.| 692A | 0.043 |.....--.] 0.118 |..--..-_] 0.085 | A. A. |__....__|.._-....|.-.-.---] Cropped. : 
T6N, R14E B | 0.037 |_..__...| 0.057 |--..----| nil =| NLA. | V.S.A. [-------_|--------]-------- oo 

NWYNW248.36| Waukesha____| 286A | 0.031 | 1:54 | 0.099 | 1.86 0.041 | S.A. |_------- 500 |_._.__._|.-.-----| Cropped. ~ bs ae 
a TIN, R17E B | 0.043 | 1.58 | 0.0491 0.80 | 0.022 | NA. [__- UWL. 500 |___.__.-|-------- Ny = 

Fox Fine Sandy Loam yy ao. 

NWSE Sec 10) Columbia__._.; 633A | 0.048) 1.01 0.149) 2.79 |.._---_-| S.A. A. 2,000 |__..____|_------- iS 7 
Ti2N, R10E | B | 0.040] 1.07 | 0.072] 1.15 |_-------| V.S.A. | S.A. 500 |-__-___-|---_---- 3 4 

SEIZNW%{ Sec 20} Jefferson.....| 558A | 0.025 |....-...| 0.081 | 1.40 | 0.060] S.A. N.A. |_......-[.--..___|.____---] Cropped. mS . 
T5N, R16E B | 0.022 |_..._...| 0.047} 0.96 |___._..-| S.A. | V.S.A. | : P< 

| NESW Sec7 | Jefferson.....| 681A | 0.025 |_....---| 0.078 |.....--_]..------] S.A. | V.S.A. |---2----|--------]--------| Cropped. | 
T6N, R13E B 0.0381 |_-_-_-__-| 0.054 |_____-__]_--------| S.A. S.A. |________|-----__-]----_--- (Darker than typ- 

wes . / an ee / ica 

Sec. 183—See. 14__| Oconto.......| 768A 0.050 2.05 0.087 |_._.___-| 0.053 A. V.S.A. 500 |__..____|___-_---] Composite Cropped. 

T28N, R18E B | 0.039 | 2.03 | 0.032 |...-----| 0.420 | V.S.A. | V.S.A. | 2,000 |---.____|-------- . 

SW14SW%Sec10| Waukesha____| 278A | 0.036 | 1.26 | 0.068| 1.22 | 0.187] N.A. |-------- 500 |__...._.|_.------| Cropped. 
| T6N, R17E B | 0.031 | 1.27 | 0.031 | 0.60 | 0.029} N.A. |__.----- 500 |___..__-|-------- 

NWUNW%S8. 20] Waukesha.-..| 277A | 0.041 | 1.89 | 0.064] 1.41 0.032 | N.A. |......--| 500 |_______-_|_-------| Cropped. , 
T7N, R17E B | 0.036] 1.42 | 0.032] 0.56 | 0.036 | N.A. [______-- 500 |_...____|_.------- | 

; Fox Sandy Loam | 

NWYUNW%S.5 Kewaunee... 409A | 0.038 |__.-----| 0.142 ------~-|------7-| N.A. ---==-2-| "500 -==-~2#-|-------- Cropped. . 

T22N, R24E | B | 0.026 jetctze| 0.046 (2222222222) NTA, [pcrtTt B00 |... 2. srrrrtrT] , - 

| : Fox Gravelly Sandy Loam | 

SEAN W 74 Bec 20) Kewaunee___.} 399A | 0.053 e-erooo | 0.122 |nrzcvtoc feo] N.A. soororo7| 500 Jzzz2tzcc}rtcccccr| Cropped. . 

| T24N, R24E | B | 0.054 (2ccz22] oft00 (rtzezzZ[2tc2P Nal [02022 500 |_.__----|_------- Nm | 
‘ | . te . 
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el NO , 
Location Acidity o oe nnn | at Si] Total Total Total | Organic | CaCO? |_—-——__-—_——_—_}_ Lime Total Total | Land Survey | County No. P. K. N. Matter Litmus | Truog Rat. Ca. Mg. Remarks . 

est 
mo, 

. Genesee Silty Clay Loam po NWSW Sec4 | Buffalo......_| 717A | 0.243 | 1.96 0.342 |...-----} AL A. |--------]--------|]..-.-_--]_-______] Delta Land Co. . T18N, R10W | B | 0.185] 1.96 0.173 |_.-_____] S.A. A, |...-----|--------]--2--22_|-2 2-2 "| Virgin. a 
NW34NW24S. 10 | Buffalo..._.__| 718A |’ 0.330 | 1.53 0.181 |...._.__| S.A, A. |-.-.----|-----...|_......-|.____...] Delta Land Co. oe TI6N, R10W | B | 0.268} 1.53 0.104 |.-------] SAL | SAL Looe) Virgin hy a. 

Kennan Silt Loam | ny See. 27. ._.-.-.--| Ashland....._) 576A | 0.025} 1.50 | 0.189] 4.52 ) 0.818) V.A. |...-...-] 5,000]........)........, Virgin. Se T14N, R38E 
oo, ~ a 

, Sec, 14&15__..__| Chippewa._..| 120A | 0.078 | 1.84 | 0.176] 3.54 | 0.229] v.a. |........| 5,000].......|........ Composite, virgin. © | one T31, R5W B | 0.037] 1.86 0.039 | 0.55 0.051] V.A. |.....-.-| 5,000 | -..... |. 0077777 | rm a 
TSIN, R12&13E | Langlade...) 775A |--.._..|.----..-|.-------|--------|--------] V.A. | VA. | 2,000 | 0.055 | 0.335 | Composite. 5 

| T31,R13G14E _.| Langlade..._.| 776A | 0.072 |......__| 0.182] 3.19 |.......| a. A. 5,000 | 0.552 | 0.3870 | Composite, virgin. zy _ : B | 0.067 |_....._.| 0.058 | 1.51 |........| & V.A. 5,000 |......__|._.____- J : a 
NW4NEX4 Secl4| Oneida__._.__| 7664 | 0.051 | 1.32 0.12 |... 2 -_J----.__] oA. 2,000 |_...__..|...._._.] Cropped. ~~ ‘ | T38, ROE B | 0.036] 1.23 0.040 j-------_]-------.] Am feee--}) 2,000 Jo2 | a 3 
~soceceneane----f Oneida.......{ 875A | 0.051 |......-.} 0.096 | 2.80 |........| Va. |....--.]-.......| 0.550] 0.393 | Composite, virgin. oO. - B | 0.053 |---...--] 0.041 | 1.82 [-----.2-] WAL follies 2 

. ~--------~------| Price... -__] 374A 0.057 0.98 0.089 2.06 0.1238 A, A. 2,000 |_.__..._|__....__| Composite, virgin. ~ B {| 0.074] 1.63 0.092 | 1.51 | 0.150 A. ‘VLA. 2,000 |_.__.___|..____.. 2 | 
~-ooeeeneneeneo-| Price...------) 909 [2222222022222 -[------- |e feeeeee-fee--| ved. |e-2----] 0.795 | 0.48 | Virgin, a 
NWSE Sec32| Sawyer_......| 5484 | 0.0461 1.70 0.209 | 3.83 0.268 | V.A. |-...---.| 5,000 |._-..___]._..___.] Virgin. _ . — 'T39N, RBW B 

| 
-~-----~------..-| Sawyer_.._._.| 659A 0.044 1.86 0.105 2.05 0.078 S.A. |. ..-....] 2,000 0.587 0.432 | Composite, Virgin 7 B | 0.035 | 1.82 0.065 | 1.27 0.041 A. | _.....-| 53000 |........|..... | “ot No. 540, 541 3 
_..---.-........| Shawano._...]| 7594 | 0.054] 2.04 0.096 | 2.07 |.....__.| A, A. 2,000 | 0.525 | 0.854 | Composite, virgin. “ T28N,R11E |_.__..__.____- B | 0.041 | 1.96 0.050 | 1.18 |-----_--[ A. A. 2,000 |..__.._.|_.___.. , 

| NEMNE} Sec6 | Vilas.....-...| 8484 | 0.072 | 1.28 |..___.__|._.....-|........| via. | Sta. 5,000 | 0.446 | 0.408 | Virgin. , T41N, R12E Bl 0.0421 1.80 [-_-- 22 2-leeee eee) oA. LLL! 82000 Lee | oo



| . Kennan Silt Loam, Rolling Phase | | . 

T41N, RIW_..--| Ashland..--_.| 925A 0.054 j___..___| 0.158 8.71 |..------] V.A. A. _.-...--|--------|]-..--.--]| Composite, virgin. . 

B 0.047 |_______-] 0.068 1.59 |_-_----- A. VLA. {--_ eu] eee -|----- eee / ; 

| NENW 8.35 | Florence......| 719A | 0.089 |......--| 0.148 | 3.85. |..--.---] VA. | V.A. | 5,000 |--------|--------) Virgin. a 
TA0N, R17TE B 0.072 |__.-_.--| 0.082 2.26 |_------- A. V.A. 5,000 |___-----]-------- moe 

SESE 4 Sec 38 Marinette. -_- 92A 0.064 2.09 0.125 2.83 0.165 V.A. |--------| 5,000 |_---.-.-|-------- . 

37N, R17E - Bl. ee} veal. [ooo oe} 5,000 [2-2-2 -}-------- _ 

SW3{SW24 Sec 16] Marinette....| 102A | 0.028] 1.84 | 0.124] 3.82 | 0.309] V.A. |-..-----| 5,000 |..-....-]-------- oo 
TS5N, R1L7E B |___.____.|_.__.___|____ i u_]---- ee -}--------| VA. |--------] 5,000 |--------|-------- 

| SEX,NW% Sec 11| Shawano.....| 760A | 0.065 |......--| 0.210] 4.02 | 0.046 | N.A. | V.S.A. 500 |...._.--|----.---] Cropped. . 
- T26N, R12E B 0.042 {|_._.._._] 0.061 1.15 0.018 | V.S.A. S.A. 2,000 }_-.-----]-------- - 

T29, RI2ZE_..__...] Shawano__-_-| 806A 0.053 2.03 0.151 3.55 j__...-.-] S.A. S.A. 2,000 |_.___.._|_.._-.._-| Composite, cropped 7 

B 0.034 2.21 0.059 1.52 |_.------ A. A. 2,000 |_______-]_------- — 

__.__....-.---| Shawano_.._.| 841A 0.069 |_._.__.-| 0.113 2.33 0.033 V.A,. S.A. 2,000 j_._-____-]_--.---- 

B 0.057 |__-_..-_--| 0.053 1.35 0.016 V.A. A. 2,000 {_._._-_-{_-------- pha . 

Kennan Loam ~ OO 

_ oon auee---.---| Ashland__...-] 660A 0.057 1.40 0.222 3.92 0.150 A. _...-.--] 5,000 |._....__].-----.-] Composite Virgin - by ee 

B 0.046 0.51 0.096 1.95 0.149 V.A. {._.._-.--| 5,000 |.-_-..__}_.---._-] of No. 572, 575 Pa . 

| Ashland......| 928A | 0.052 |........] 0.108 | 2.66 |-------] V.A. | V.A. |--------|--------]-------- Composite, virgin o 
B 0.049 |.__.___-| 0.066 1.58 |__.-.--.] V.A. V.A. |___-____]_-----.-_].-------] (Chelsea Loam) vi 

___.....-.-.-| Sawyer.....--] 661A 0.059 1.38 0.072 1.58 0.088 A. __..----| 2,000 |_._____.]_....-.-| Composite, virgin 

. . B 0.049 1.82 0.044 1.12 0.042 A. _..---.-| 2,000 |... --_-|-------- of No. 542, 543, 645 

T32N, R1 &2E _.| Taylor_.--..-| 349A 0.057 1.45 0.063 2.43 0.043 A. __.__..-| 2,000 |..-__-._-]-_.-_-_.| (Chelsea Loam) 

B 0.061 1.46 0.036 0.85 0.043 A. __.--.--| 2,000 |....._.-]._.-----| Composite, cropped 7 

_. oe --..--| Taylor...--.-| 353A 0.074 1.19 0.212 4.82 | 0.101 S.A. |_......-| 5,000 |____.___]__.-..--] (Chelsea Loam) . 

B 0.057 | 1.46 0.070 0.99 0.052 S.A. |_...._.-| 2,000 |_._...._]........] Composite, cropped oo 

| paylor.......) 368A | 0.065 | 2.74 | 0.122 | 1.76 | 0.157] A. |--------] 2,000 |-.7...-.]..------] (Chelsea Loam) 

__ oe .._..---| Washburn_...| 412A 0.058 1.77 0.125 3.25 0.038 S.A. _.....--]| 2,000 |_.__-._- ____...-| (Chelsea Loam) ° 

. B 0.030 1.66 0.029 0.46 0.006 A. _..--..-}| 2,000 |_.__._._|_._.....1 Composite, virgin. 7 

, Chelsea Loam | 7 

___.----| Taylor....-.-| 358A 0.074 | 1.19 0.212 1..-.--.-| 0.100] S.A. |[..-____-)_.------|--------]--------| Composite, cropped 

| | B | 0.057| 1.46 | 0.070 py 0.052 | S.A. ff scp] | 

| _---------------| Taylor.-.-.--| 368 0.065 | 2.74 | 0.1221 1.76 |...-----1 AL [Lo e----l---- +e |--------1-------- oo i 
pad |



, | bo a ee00ooUo0000DDDaaaSSacrc 
nh , 1 | . nN : , . Location Acidity , | | -———————]} Soil Total Total Total | Organic | CaCO? |—————,—————__| Lime Total Total Land Survey County No. P. K. N. Matter Litmus Truog Rat. Ca. Mg. Remarks 

“est Co 

Gloucester Loam . | a SEMSE% Sec 26 Lincola.- --..| 970A 0.052 scocccttkeccecet|eccetefescceoo7] A. S.A. sooesene [oe teeeee| one a aa] Virgin : T32N, R5E | B | 0.030 aneenet ~_.-.--|.-.-----|----_-__| V.S.A. | A. | | 
. Kennan Fine Sandy Loam 

NESW Sec9 | Florence ____.| 726A 0.041 2.05 0.083 2.05 j.--.----) V.A. |_..._-_.) 2,000 0.39 0.31 Virgin. | T38N, R19E B 0.040 2.12 0.038 1.12 | ._.__L- A. --------| 2,000 |....____/-_______]} - ee 
| T40N, R18E ....| Florence......| 721A |._......]....-.-.|...-----|--------|--.-.--.|_-.-.-..|....-...L--.-_.| 0.605 | 0.105 SS 

T34N, R10&11E | Langlade..__.| 778A 0.060 2.05 0.093 2.70 |__ Loe A. V.A. 5,000 |__._____|-...._..| Composite, virgin. a 1 B 0.051 }|_.______] 0.051 1.56 |_______- A. V.A. 5,000 |________]_-______- m ly 
NE4NEX Sec 20] Oconto._.....| 737A | 0.062} 2.05 | 0.076| 1.95 |.......1 ‘a. V.A. | 2,000 |_......-|-.._____| Virgin | — ns T31, R16E B 0.040 2.12 0.025 0.95 |..-...__| S.A. A. 500 j..----__]_-_____- ; 5 - 

| T29, R12E.....__| Shawano.._._| 807A 0.064 2.05 0.020 2.66 0.035 S.A. S.A. 2,000 |___.._..)--...___| Composite, cropped ry - B 0.036 2.12 0.059 1.31 0.014 | V.S.A. S.A. 2,000 |_._-_.__]__-__-____ x af 
Sec. 19-20-_--...] Vilas.....---.| 847A | 0.074 | 1.82 | 0.185 |-..-..-_[..-...-.] VeA. |_...---.] 2,000 |._.....|_..____.] Composite, virgin. — md T41, R11E Boj 0.042 | 1.43 |--------]--2-----}--------| A’ feel 2e } 8,000 [oor B a 
T43N, R9E_____.| Vilas.-.....__] 781A 0.067 1.26 0.092 8.10 | 2 _____ A. --------| 2,000 |____-_-__]________| Virgin. o 7 a | B | 0.060] 1.31 0.045 | 1.44 [.---.---f AL [ele ee] 2,000 |-- fo z = 
w-~----e- +e fee ef BIA 0.046 |_-.-.__.]------ |e -- fee __}e- | __}] 0.66 0.375 | Composite of No. ~ Bol 0.024 |._-----.1--------|---- 2-2) eee] | 7957, 979, 995 = | 

| Knox Silt Loam . 
SE'%SW24 Sec20| Buffalo.._....| 537A 0.067 | 1.73 0.104 |.__.___.).-.---..| V.S.A. | V.S.A. [_.-2----]--_-.-_-]_._-.--.] Cropped. T19, R11W B 0.071 1.64 0.032 |___.____|2.______] V.S.A. S.A. Jo ----- -}) (0.715 0.54 | 
NE}{SW34 Sec29| Buffalo __....| 749A | 0.096 | 1.72 | 0.097 |.......-|...--..-| V.S.A. | V.S.A. {.....-..| 0.672 | 0.546 Cropped. a T23N, R1i1W BY] 0.063} 1.88 | 0.112 [-22-22__|-222 7] VSal | SAS PUTT | : ao 
NW4NE% Secl0| Buffalo.......| 522A |__..-.__].-- 2 }o-- ---_|__- ee _|__.- eo _} S.A. N.A. |... ----|--------|_._._...] Cropped. —— T22N, RI3W B |_--.----|--------]_--------|---_-____].-_.____] S.A. A. --------| 0.70 0.325 . 7 
NW}4NE%4Sec14| Buffalo.._....| 718A |_--._..-|.-----__]..-.-.--|_--_____|.-______] v.s.a. | v.S.A. [0.0 .. 0.735 0.545 | Cropped. . . - T21N R11W | B {____----|------ |e le eee lee_____| NLA. N.A. {.-.-----] 1.655 0.575 :



7 SY 

T7&8N........) Dane....----) 786A |_--------]--------|--------]--------]--------|-------- S.A. |{_.------| 0.535 | 0.80 | ey 

: R6E 
| a 

| SE1/SEX/ Sec29.| Dane....---.| 788 |--------|--------|--------|--------|--------|-------- V.S.A. |.......-| 0.575 | 0.40 | Cropped. SO 

T7, R6 
° ae 

_o--ia----------]| Iowa_..------| 103A 0.041 | 1.79 0.106 | 2.04 0.080 | V.S.A. |.-------|--------|-----=--]--=--2-- at 

| | B 0.050 | 1.87 0.043 | 0.59 0.078 A. |_.......|....----| 0.475 | 0.48 Cropped. | Boe 

Sec. 1________-_-| Iowa_____---- 1A 0.031 | 1.95 0.130 | 2.40 0.123 | S.A. {-------- 500 |_____.__|._.-----| Cropped. oO 

T5N, R4E B 0.038 | 1.81 0.073 | 1.12 0.082 | S.A. |_.------| 2,000 | 0.50 0.49 , i 

See.21__...____-| Iowa___.----- oA | 0.082 | 1.95 | 0.101 | 1.86 | 0.127] S.A. |-------- 500 |_._.....|_-------| Cropped. on 

TIN, R5E B 0.038 | 1.99 0.049 | 0.45 0.053 A. |__......| 2,000 | 0.485 | 0.58 | . a 

See,21__........] Iowa_..------ 34 | 0.042 | 1.93 | 0.171 | 8.62 | 0.164} S.A. |-------- 500 |........|.....---| Virgin. - ne 

T7N, R5E 
* | Comparable with : 

| | . No.2 a . ‘ 

| | towa..------| 74a | 0.051 | 1.79 | 0.161 | 2.88 | 0.108 | S.A, |--------) 500 /----25--|-------- N.of Edmund. . - oe 

. B 0.041 | 1.88 0.057 | 0.87 0.077 | S.A. |..--.._.|--------| 0.62 |--------| (Compasite) ~ 

| Towa...------| 75A 0.068 | 1.78 0.168 | 3.20 0.118 | S.A. |.-------] 2,000 |....----|--------] Vicinity of Rewey. x as 

| B 0.041 | 1.84 0.088 | 0.26 0.044 | S.A. |........| 2,000 |-._.----]--------| (Compesite) sy : 

NWYNEM/Sec21| Iowa....._----| 78A | 0.039 | 1.95 0.123 | 4.36 0.090 | V.S.A. |-.------| © 500 |-....---]--------] Cropped. Zz eo 

TIN, R2E B 0.048 | 1.94 0.049 | 0.61 0.042 | V.S.A. |-------- 500 | 0.52 0.55 ty 

: — 7 

NES{SW 34 Sec 19] Iowa__....---| 80A 0.043 | 1.84 0.080 | 1.44 0.063 A. S.A. 2,000 | 0.599 | 0.693 | Cropped. pa oe 

TSN, R2E B | 0.063 | 1.88 0.0385 | 0.44 0.041 A. |.-------] 2,000 |--------]-------- = oO 

is74 | 0.073 | 1.95 | 0.165] 3.02 | 0.171 | N.A. [--------] 2,000 |.-..----|-------- Composite,cropped —s_- 7 uP 

-B 0.059 | 1.96 0.046 | 0.69 0.058 | S.A. |._.-----| 2,000 |-.------]-------- of No. 9, 13, 118, 7 

NWSE Sec 14] Jackson._----|1,278A |--------|--------|--------]--------[--7rcrccfocc ce M.A. |___-----| 0.66 0.225 | Cropped. ’ oo 

T24N, R5W ) B 
a, | 

NEWNW%% Sec9| Juneau__.--..| 248A 0.046 1.30 0.115 1.90 0.010 S.A. |.-_----- 500 |__..._--_|_--------| Steep phase. 

T15, R3E B 0.046 | 1.35 0.060 | 0.83 0.008 | S.A. |_.------ 500 |____.---|_-------- Cropped. 

. T15N, R4E__....]| Jumeau____---.| 251A 0.047 1.43 0.128 2.38 0.057 S.A. |___------ 500 |_....--.|--------| Composite. 

B 0.042 | 1.60 0.060 | 0.87 0.030 | S.A. |.---.---| 2,000 |.--.----|-------- 

__.--...---__.__| Juneau___..-.| 382A 0.055 | 2.08 0.098 | 1.71 0.128 | N.A. S.A. 500 | 0.491 | 0.664 | Steep phase, Com- . 

; B 0.048 | 2.67 0.053 | 0.71 0.042 | S.A. |-_------ 500 |_......-|--------| posite. 

SELX,NEX Sec 35 | Juneau_____..| 333A 0.036 | 2.06 0.082 | 1.46 0.036 | S.A. |__------ 500 |_.....--|-------- . 

, T16, R2 B 0.029 | 1.98 0.054! 0.81 | 0.008! S.A, |. ----- 500 |...__---l-------- ty | 

ae yn os ; : om | oo mo ne mo 7 ; ‘ ot : . ", . soy ‘ | oo oo. LO : ‘ ‘ ‘ 4, : wey we no - aly a Fe by gene 

Boo op oe ap a hoa mg eM eB ire ae Vi



| x sania 3 sesins ee, a . > . 

Location Acidity Co! 
| ——_ —_—_———] Soil Total Total Total | Organic | CaCos |——-———|__-——_| Lime Total Total 

Land Survey County No. P. K. N. Matter Litmus Truog Rat. Ca. Mg. Remarks 
est ; 

Knox Silt Loam-——Continued - a 
-------.--....--| Jumeau_.__-__] 668A 0.044 1.23 0.106 1.90 0.010 )_-_-__.__J--_-- __}- ee ey eee Composite of No. , 

B |_.-._---} 1.88 0.048 0.83 0.006 |_--______f---- dee eee eee 248,256 | 

__.....--------.| LaCrosse.....| 4334 | 0.037] 1.65 | 0.108 | 2.75 | 0.0781 sa. |--.._... 500 |.....-._|..._____| Vicinity of Halmen : oe 
Composite. a | a 

SWIGNW '4Sec28} LaCrosse...._| 489A 0.049 1.81 0.092 2.61 0.031 S.A. |... 2 - 500 |_-.--_.._|----.-.-] Cropped. a 
T18, R6W B 0.047 2.20 0.041 1.91 0.020 N.A. | -_...--] 2,000 0.57 0.47 | , 

NE34NE%4 Sec 31] LaCrosse---..| 524A | 0.059] 1.67 | 0.121 | 2.44 | 0.072] N.A. | S.A. 500 | 0.730 | 0.858 | Cropped. | a i 
T18, R7W ; B 0.041 1.738 0.054 1.15 0.019 S.A. |----_.--| 2,000 |..-______/--______ a) “ 

~----.-..-...--.-| LaCrosse_.._.| 526A 0.039 1.40 0.118 2.13 0.128 N.A. |. ----- 2 ,000 0.501 0.749 N. of Mindora. o i 
B Composite. S 

| NEMSWHSEM | LaCrosse._...| 3754 | 0.059 | 1.77 | 0.145 | 3.24 | 0.057] NLA. my 7 
. S.30, TI5N, R6W B 0.045 1.77 0.013 0.89 0.009 A --------|--------]| 0.52 0.44 Cropped. y a 

. Lintonia Silt Loam | tne . 
NWSE}4 Sec 23| Buffalo.......| 520A | 0.073 | 2.00 |° 0.116 |_._.____J-..__.__] V.S.A. | V.S.A. |.-------|--------]-------_] Cropped. fa , 

T22, R13 W B 0.077 1.65 0.085 |__._____]_.._.____| V.S.A. S.A. . , Q . 

SEWMVNE} Sec 26 | Iowa_.__..___] 216A 0.177 2.06 0.206 4.22 0.123 S.A. [{_- -_L_- 500 |_-----_-]--.---__| Cropped. 2 , 
T8, R2E B 0.059 1.40 0.078 1.37 0.056 S.A. ---.----| 2,000 J]... __]_--_-_ LLL mK i a 

NEMSW 4 Sec 26] Juneau___.____]| 330A 0.065 1.67 0.141 2.96 0.097 S.A. [---._- 2 500 |-------_|-.--..__] Cropped. = 
TI5N, R2E B 0.091 1.82 0.042 0.46 0.180 S.A. [_-.._...] 2,000 {-.__-___Il-_-__ Lu _ 

Lindley Silt Loam _ 
TIN, R1SE_---.-| Walworth... -jI ,451 | oocrtts [prrccece proces [pen nnnes [ooo nn nee |eacoceeefaseeesce|sacce cee 0.54 | 0.335 | “ 

| Lintonia Fine Sandy Loam Co 
. NEWSE} Sec 32 | Buffalo._...__| 535A 0.041 |__-__.-_--] 0.130 |.._____-J_-_______] S.A. V.S.A. [--------]--------]--------| Cropped. | oe 

T20, R11 W B 0.043 |_..-----| 0.028 |__..____{_.______] V.S.A. | V.S.A. . 

SWSW2, Sec 10] Buffalo.......| 706A | 0.047] 1.22 | 0.074 |.__..._.|_.....__| S.A. S.A. |_.....-.]..-..--].---.---| Cropped. _ 
T24, R11W B 0.043 1.15 0.028 |___._._.|_..__--_| V.S.A. | V.S.A. [---.__.- ~-------|-------- a



Marshall Silt Loam | | oo 

SWINE Sec 32) Iowa.......--| 70A | 0.061] 1.78 | 0.245) 4.31 0.081 | S.A, St.A. | 2,000] 0.620 | 0.612 , Cropped. hak 

. T8N,R1E B | 0.064 | 1.81 0.108 | 1.48 0.067 | S.A. |.-------| 2,000 | 0.435 | 0.55 — “A 

SWMNEX Sec 32| Iowa....--..-| TIA | 0.098 | 1.82 | 0.384] 6.72 0.092 | S.A. |M.A.+ | 2,000 | 0.684 | 0.804 | Virgin | oie 

& «TEN, RIE 
| Comparable to | oo 

. No-70. 
, . , is 

SEL,SW3 Sec 20| Iowa-.....--.| 72A | 0.067 | 1.76 0.232 | 3.96 0.091 | S.A. st.A. | 2,000 | 0.609 | 0.744 | Cropped. — re 

T5, RIE B | 0.047] 1.81 0.103 | 1.34 0.020 | S.A. |.-------| 2,000 | 0.455 | 0.525) _ oy 

SWI/SW See 28| Iowa.........| 76A | 0.076) 1.72 | 0.270] 7.92 | 0.087) A. |-------- 5,000 |.....-.-|----.-.-| Cropped. of 

T6, R2E B | 0.045 | 1.83 | 0.094] 1.71 0.049 | S.A. |...-.---| 2,000 |} 0.485 | 0.555 | oa 

SWHSW4Sec27| Iowa.......-.| 77A | 0.060} 1.74 | 0.203 | 4.08 0.071 A. |........| 2,000 |......--|----.---| Cropped. ae 

: | TTN, R1E B | 0.066] 1.74 | 0.093] 1.72 0.061 A. |_....---| 2,000 | 0.51 0.53 

T25N, R2E......| Wood.....-.-| 989A | 0.036 |_....---|.-------|--------]--------] 5,4 ga. |._..-...|....-...|--------] Composite, cropped | ae 

| - B | 0.073 |_.......|_-------|--------|--------| A. V.A. |....---_l--------l-------- = 7 

| Marathon Loam 
hw ~ 

T28N, R8&9E _..| Marathon._.-| 357A 0.061 1.01 0.108 3.51 |_-------- A. __...._-| 5,000 |___-----]-------- Composite, cropped hy ‘ 

| B | 0.044! 1.69 | 0.059 | 0.82 |.-..----| A. |--------} 5,000 |..------|-------- my | 

SEX NE Sec9 | Marathon..--; 984A 0.055 |____._-_|--------|--------|--------| A; V.A. |_-------|--------|-------- a S os 

T28N, RIE | B | 0.096 |........|_-_-----I--------|--------| S.A A. |.......-|-_------|--------| Viregiri S a 

Marathon Silt Loam | i 

T29N, R8&9E ...| Marathon._--; 980A 0.066 |......--]_-------]--------]--------] 5.A- S.A. |{_-------] 0.695 0.365 | Virgin, composite. 

| B | 0.048 |_.......|..------|--------|--------|  S-A- A. |_....---|--------|-------- 

T27,28,29N, R6E | Marathon. --- 981A 0.066 |__.__-_.|.-------|--------|--------| V.S.A. V.S.A. __._----} 0.85 0.365 | Composite. - 

~B | 0.048 |___.....|_-------|--------|--------| V-A- A. |....--_-|--------|-------- | 

NEYSW Sec 10| Portage....--| 996A | 0.060 |.-------|--------|--------]--------] 5Av S.A. |--------}] 0.59 | 0.44 

T24, R6E B | 0.036 |_...._..|.-------|--------|--------|) As A. |.....---|--------|-------- So 

NWUNWHS. 34| Portage......| 997A | 0.047 |.-.-----[--------]--------]---- 22 -|eeeen ne freee focecfrore pte oo 

T24N, R6E B | 0.031 |......0.l........|--.2----[--------|-------- |---| ----- 1 ------- LS, 

| Marathon Fine Sandy Loam 
ml 

ee -| Marathon...-| 989A |--------|--------]-------- __------|--------[ _S.A. S.A. |__-.-----| 0.88 0.40 Virgin, composite. . - 

B PTET] vs.a. | SAL [--------|--------|-------- ee 

NWSW8.19 | Portage....--|1,000A | 0.029 |--------|--------|--------]--------|---777-7 V.S.A. |.....---|--------]--------| Cultivated Oe 

TZ5N, R6E “TB | 0.024 [2222-2 -|--------|--------|-2-- 2-2 -]-- o> V.S.A. |_...-_--|--------|-------- , . : 

T25N, RSE.._..-| Wood.-..----| 965A | 0.040 |--------|--------|--------]-------- SA. | V.S.A. |...-----|--------]--------] Virgin. ho a 

| B | 0.030 |........l.....___|-_------|--------| S.A. | VS.A. [L-------]--------l-------- FS SO



| Location ‘Acidity ~~ . : 
_ | — | Soil Total Total Total | Ocganic | CaCO’ |————|————_—_| Lime Total Total Land Survey County No. P. K. N. Matter Litmus Tree Rat. Ca. Mg. Remarks . , 

est 

Marathon Sandy Loam 
Wo ra nen n ease nnn] Marathon. .-_| 983 [ono ee [poncene fee eeccee| neon nna] ene| S.A. | S.A. and 0.62 0.14 Virgin, composite. ; 

S.A. | S.A. | | | 
| Mellen Silt Loam | | SW14SE!4 Sec 82 | Douglas._____| 591A 0.044 2.18 0.089 1.58 0.075 S.A. Jo----.._, 2,090 0.67 0.32 Virgin. T43N, R15 W B 0.055 2.34 0.041 0.63 {| 0.024 S.A. -[..-----.] 2,000 |.._..___]_______. hy 

----------------| ITron_._______]| 902A 0.104 |_...____| 0.265 5.18 |_..._._-] V.A. St.A. [..-..._-..] 1.18 1.595 | Level phase. . x B 0.080 |._.._.__.| 0.178 3.99 |..---.---] VA. Joo |e |. ------.-| Composite, virgin. a 
_ T45&46N, RIE _-| Iron___._._..] 903A. 0.073 |..-.--...| 0.188 4.26 |_....--.| V.A. |. 2}. 8d. Rolling phase. a 7 . , B 0.060 |.-..-.-.{ 0.180 | 1.23 [l.22222-] VeA. fool poo. Composite, virgin. S | 

----------------| Washburn____| 417A 0.058 1.90 0.161 3.08 0.019 A. --------] 2,000 |____.___|_______. Composite, virgin. ~” ; B 0.036 1.87 0.038 0.45 0.013 S.A. [.---.---] 2,000 j_-._._._{........| Comparable with oo | No. 418. Q | | ~------------...| Washburn..._| 418A 0.045 | 2.49 0.112 2.60 0.018 S.A. |.----.--| 2,000 |--_-_.___|_._.___- Composite, cropped zy B 0.031 2.05 0.034 0.43 0.005 S.A. |-------.] 2,000 |_._.____]._._.._.| Comparable wit | | | | . _ No. 417. — a . . Mellen Loam 
mn ----------------]| Ashland__.___| 530A 0.048 2.12 | 0.189 5.13 | 0.037 V.A. |-.------] 5,000 )-.-.____]________ Composite, virgin Q — B 0.040 2.14 0.065 1.78 0.048 V.A. {-.------] 5,000 |_.- 2 _]_. 8. of No. 278, 276. _ . > 

SW4SW Sec 28] Ashland___._.| 573A 0.035 1.59 | 0.132 2.60 0.133 A. --------| 5,000 0.40 0.30 Virgin. | ~h ° T43N, R8W B 0.045 1.35 0.097 | 2.05 0.111 S.A. |------.-| 5,000 |_.._____]_______- . > 
sorcceeeescccooe] Ashland. .----) 278A | oo |---| ee efeee eee fee ff eef ee] 0.68 | 0.895 | Composite, virgin. } 
--------------..]| Bayfield_._.__}| 421A 0.046 1.50 0.117 2.51 0.254 V.A. |--.-----| 2,000 |________ --------| Composite, virgin. | 

| ~--------...-.-.| Bayfield and 531A 0.058 2.44 0.093 3.00 0.085 | V.A. |__.-.---) 2,000 |__.-__2=]........] (Sandy Loam) , . Douglas B 0.059 2.40 0.034 0.83 0.027 V.A. |.-----.-| 2,000 |-___.___]_______. Composite, virgin L | | | "of No. 263, 271 
T47N, R14W-_--_| Douglas.._...| 651A | 0.045 | 2.83 | 0.076'| 1.99 0.064 | S.A. |__.-.-..| 5,000 [-...-___]......_:] Composite, virgin. . B 0.047 2.27 0.057-| 1:37. 0.089 S.A. ~-------{| 5,000 ~-------|-------- oo 
woe en eee eee Douglas. ____- 663A 0.038 2.23 0.072 1.99 0.254 A. -ooe lee 5 ,000-|_.._._._]---._.._] Composite, virgin 

of No. 647, 649. °



; : | | : 4 
\ . . ja 

. T45N, RIE__.-..| Iron___------| 904A | 0.079 |.-------) 0.212} 4.84 [--------}--------| VeAL [o-------]-----2--]--------] Composite, virgin. | 8 
: | B | 0.068 aa 0.114 | 2.84 pfs V.A. |_______-|__---_---|-------- oy 

T45N, R11&12W | Douglas __...| 647 |_-.-----|_---.--.|--------|--------I_-------I_-------|--------l--------! 0.86 | 0.26 | Composite, virgin. ee 

| Mellen Fine Sandy Loam a 
TA6N, R2E_---..| Iron. . .------ 895A | 0.070 j--------| 0.103 | - 2.97 |--------] V.A. |ereeeeeefecooo | 0.665 | 0.405 | Composite, virgin. ma 

. B | 0.062 |___._____| 0.078 | 1.392 |... | WA. {__ eee eet | a 

7 Meridean Sandy Loam | / ‘ 
_..-..----------} Dunn & Eau 183A 0.176 1.30 0.207 4.09 0.121 S.A. {.-----..] 5,000 1.---..-.]-..-----| Composite, cropped os 

Claire. ____ B | 0.152] 1.79 0.094 | 2.40 0.094 | S.A. |._._.._| 2,000 |-_._ ___}...----- of No. 8, 112. 7 . 

__........._..._| KauClaire....| 11A | 0.071 | 1.25 | 0.147] 2.90 | 0.063 |.._...__].-.-.__-|.--.-.-.]--------|--------| Composite, cropped . us 
: B | 0.063 | 1.44 0.088 | 1.59 0.058 |------o|-2 ool l fee e222 |ee- 2 fee. L 2 

. | . . Miami Clay Loam | = Oo 

SEMUNEY Sec3 | Waukesha__..| 27A | 0.060] 2.59 0.134 | 2-75 0.298} S.A. |.___-___- 500 |.______-|.-_-----} Cropped. sy aS 
TEN, R20E B | 0.044 | 2.89 0.069 | 1.08 | 4.141 | N.A. |______-- 500 |__.-.-_-]-------- wy ae 

NW4SW24Sec25} Waukesha_.__| 168A | 0.052 | 2.40 | 0.113] 2.87 0.119 A. |.__..-.-| 2,000 |._-_.___|-..-_-..] Virgin. 2 - 
TIN, R20E B 0.050 | 2.47 0.083 | 1.80 0.147 A. |___._---} 2,000 |_.._.___]-_------- : S 

T6&7N, R20E ___| Waukesha____| 172A 0.046 2.55 0.151 2.60 0.232 S.A. ({_-_____- 500 |_._______|____--_--_]| Composite, cropped a 
| B | 0.049 | 2.87 0.090 | 0.98 6.311 | N.A. |--_____- 500 |__._____].---_--- 

NWYNWS8.10| Waukesha____| 176A | 0.043 | 2.80 0.168 | 2.94 0.155 | N.A. |. ____- 500 |_._....-].-------] Cropped. : 
: TIN, R20E © B | 0.049 | 3.00 0.082 | 0.96 0.884 | N.A. |.______- B00 |--------|:-------| 

| NW4NW24S8. 10] Waukesha_...| 228A | 0.062 | 2.80 0.141 | 2.81 2.178 | NA. |__.-_-_- 500 |.___.-_-|.-------] Cropped. | oa) 
TIN, R20E B | 0.059 | 2:88 0.045 | 0.70 3.192 | N.A. |__.____- 500 |.._..--.|-------- | . Js 

NEM NEX Sec 23] Waukesha____| 230A | 0.059 | 2.71 0.177 | 2.83 0.368 | S.A. |.-_-__-- 500 |..._.._.]._.-----| Cropped. a 
T8N, R20E B | 0:060 | 2.54 0.106 | 1.47 5.148 | S.A. |_______- 500 |__._.._.|._------- —_ oe 

| T7&8N, R20E _..| Waukesha_._.| 385A | 0.036 | 2.44 0.114 | 2.16 0.127| N.A. |..____- 500 |.._..._-|__.-----| Composite, cropped oe 
| B | 0.061 | 1.94 0.052 | 0.55 0.084 | N.A. Ii 500 |...-----|.------- ot 

' Miami Silty Clay Loam | - - Ts a 
SWANW i 8.24 | Racine-.----.|1 ,A76 |----nveeferonenee woneenna [een cnnee|oneenno S.A. |----222-|-------- 0.575 | 0.515 | " “ 

T3N, R20E | | , p 4 
| | | | nD oe 

| | nS : 
| | | 

N |



Location Acidity 7 
——-______-_| —___—___—_——-_|_ Soil Total Total Total | Organic | CaCO# |——-—-~;——_——_|_ Lime Total Total 

Land Survey County No. P. K. N. Matter Litmus Truce Rat. Ca. Mg. Remarks 
° est , 

| Miami Silt Loam | _ | i 
. NW KSWY48.19 | Columbia._...] 507A 0.069 ).-_.----| 0.140 1.80 |_------- A. S.A. 500 |_-.___.--|_--_--._-] Cropped. . 

TION, R12E B 0.057 |_._.----| 0.070 0.88 j|-.-_...-| S.A. S.A. | 500 |_.-___-__|--_-_--- : 

T11&12N, R8E_.| Columbia.....| 610A | 0.055 | 1.96 | 0.123 | 2.48 |.....__| A. S.A. 500 |.......-|.-.-..--| Composite, cropped ty _ 
B 0.055 1.97 0.117 0.69 |.---..--| S.A. A. 2 ,000 0.505 0.52 From Baraboo tH 

Quartzite range. by oS 

NWSW S.14 |] Columbia_._._| 639A 0.052 |_..-----| 0.129 |_._____.|----.-.-| S.A. V.S.A. 500 0.858 0.439 | Cropped. — & 
T12N, R12E B 0.043 |_-_-----| 0.059 |.-----_-]--------]. S.A. A. 2 ,000 0.535 0.38 OS . 

| _ SWHNEX Sec 30| Columbia_....| 618A |.-_..---|...-----|--------|--------|--------] S.A. | V.S.A. 500 |..._._..|.-.-..._| Cropped. OO | 
T12N, R8E B |___-.-_-|-----.--]--------|--------|--------| S.A. V.A. 2,000 | 0.49 | 0.43 oh oa 

T8N, R8E._...__| Dane-__.___-| 803A | 0.041 |_.._....].-.---.-|--.---_-|--------|--------] V.S.A. [--......] 0.675 | 0.36 | Composite. ° _ 
B 0.051 |--------|--------|--------|--------]--------]--------]--------| 0.833 0.565 | - 

NW Sec2__.___| Dane____...-]1,410A |_._.-___]--------|--------]--------| 0.08 |--------]--------]_-_-__-_-]--------]-------- : . 
“ B |_____._-|.-_.-.--]--------|--------} 0.00 [2-22-22 -[oo oe ee S roe 

TON, R12E C |________|-.------|--------|--------] 0.00 [ooo eee pe cr 2 - 

SW Sec 35__.__| Dane_.__._._]1 411A |--_------|--------]--------|--------| 0.01 [.-------]--------]_._-----]--------|-------- © ma 
“ B |____.___|__-_-___|_-__-__--]-_---_--| 0.00 [o--- 2-2 [oo 2p 2 a 

T8N, R12E : C |___2222|--------|--------|--------] 0.01 wu “2 
beng : 

T16&17N, R19E _| Fond duLac__} 321A 0.053 | 2.83 0.117 2.34 0.045 | N.A.- ]-------- 500 |-...__.-|----_----] Composite, cropped 2 | 
B 0.057 2.38 0.059 0.94 0.081 N.A. | . ----- 500 |--.-----|-------- i 

SEMNEYSec8 | FondduLac_-}| 323A 0.059 2.38 0.141 2.61 0.122 N.A. |_.------ 500 |_.-_-.---}]_-----_-| Cropped. 
TI5N, R18E B 0.069 2.33 0.057 0.84 0.084 N.A. |_-_----- 500 |...-_---|-------- | . 

SEX NE Sec 30} FondduLac.-| 472A 0.057 2.10 0.136 2.54 0.056} S.A. |..------| 2,000 |--___---|--------| Cropped. . - 
T14N, R15E B 0.058 2.15 0.048 0.48 0.033 | V.S.A. |_.--.--.| 2,000 0.72 0.26 : 

: T13N, R19E_.._.| FondduLac.-| 480A | 0.064 | 2.18 | 0.161] 3.21 | 0.184] NLA. | V.S.A. 500 | 1.02 | 0.695 | Composite, cropped vo 
B 0.056 2.18 0.066 1.04 0.030 N.A. j|_-------} 2,000 0.685 0.54 oe 

SWIiNEX Sec2 | FondduLac__| 365A | 0.055 | 2.04 | 0.183 | 2.42 | 0.052 | N.A. J_._----- 500 |...____.|.____.__| Cropped. _ | 
. ' TI5BN, R15E B 0.050 2.08 0.054 0.75 0.030 N.A. [-------- 500 0.615 0.64 .



SEMSE Sec16 |{FondduLac_.) 304A |_-------]--------]--------|--------]--------|--------]--------|-------- oo eee Jeneee eee - oe 

, T17N, R19E B |____.___|___2____|.---__--|-------_|--------]--------|--------]--------] 0-69 0.58 Cropped. | at 

NW NEG Sec7| FondduLac_..| 880A |_-__-____|_-.----_|--------}]--------|--------|--------|--------]--------]--s-222-|--s-ss--1 A. - ma 

T14N, R14E B |_......- | 1 Lye] |e---_---|--------|--------]--------] 0.535 | 0.505 | Cropped. . a 

T14N, R1SE.....| FondduLac..| 476A |___-.-..|.-------|--------] 1.98 | 0.180 |-...----|--------|--------]----..--|----<--- OS, 
B | 0.058 |........|.......| 2.86 | 0.035 |__-_.___|.-.-____]--------] 0.655 | 0.37 | Composite. | oN 

T6N, R15E......| Jefferson.....| 672A | 0.067 |--...---| 0.174 |..-2-.--| 5.100 | V.S.A. ] N.A. |--------]--------|--------| Composite, cropped oe 

. B | 0.059 |........| 0.075 |......._| 1.735 | N.A. | V.S.A. ].-------|--------|-------- a 

T8N, R15E__.---] Jefferson_.._.| 677A 0.062 |..____._] 0.154 |.._-_.___]--.-----| V.S.A. | V.S.A. |--------]--------]-------- Composite, cropped ae 

B | 0.046 |._......| 0.060 |.-.-----|--------| V-S.A. | S.A. [--------|--------]-------- a 

T7N, R16E......| Jefferson..._.| 675A | 0.069 |......-.] 0.208 |..-..---| 0.512] A. NA. |.-----__-|------ |e eee | oa 

B | 0.071 |__._..-_]| 0.070 |...-.-..| 0.555] A. N.A. |_______-|--------|-------- a 

. ____._.....___] Jefferson.....| 6894 | 0.049 |........| 0.160 |.---.--.|--.-----] _A. | V.S.A. [--------]--.-.-.-|--.--.--| Composite. ; oa 

: B | 0.051 |____..--}| 0.069 |_--._---|--------] V.A. S.A. |_..-_-_-| 0.465 | 0.23 | 4 

SWI,NWS. 34 | Jefferson..__.| 690A | 0.052 |........] 0.185 |--------|--------| S.A. | V.S.A. |--------| 0.726 | 0.544 | Hoard farm, ca ot 

T6N, Ri4E | B | 0.045 |_.......| 0.065 |-._.--_.|--------] S.A. S.A. |_....__| 0.42 | 0.22 Cropped. y: 2G 

SEVMSEMSWY | Jefferson.....| 682A |....._..|.-__.---|--------|--------].-------] SA. | VeS-A. [--------]--.-2.--|----2---] Cropped. Ry. oe 

5.18, T7N, R13E B |__.__._-|_._.____.]--______]----_-__|--------| S.A. | VAS.AL ]--------] 0.52 0.31 = . 

T28N, RI8E.....| Oconto.......| 769A |....--.-|.------.]--------|--------]--------] S.A. |--------|--------] 0-55 0.215 a - | 

SEMSEM Sec 4__| Pierce....---.]1,535A |_..--_-.|--..--_-|--------]--------|--------|--------|--------|--------| 9-98 0.375 Oo 

T27N, R15W ssp pepe eee -|-------- . . 

----------------| Polk and St. 179A 0.037 1.94 0.111 2.26 0.100 N.A. |_.___-_-|--------|--------]--------] Composite of No. 

Croix... _._- B | 0.036) 1.72 | 0.037] 0.57 | 0.043 | N.A. |-----_-_]--------|--------]--------| 136, 161, 127. _ 

NW Sec 22.____| Rock.....___|1,405A ].-.._.--].-..--_-]--------|--------| 0.06 |--------]--------|--------]--------]-------- oo 

TAN, R14E Boe olor oii i eee }--------]--------]-------- | oe 

GT) 05g) fool o io l|e eee }--------|--------]-------- be 

SW Sec24_.._.} Rock........]1,407A |......--|.-.-----]--------|--------] 0.04 [--------]--------|--------]--------]-----+-- poe. 
TIN, R13E BoP TTT) alot [22222 oor ye 2 |--------}--------|-------- oe 

Cy) 00 oo |ee ee |--------|--------|-------- oo 

SW Sec15__...| Rock...._...|1,408A |_-_----.|--------|--------}--------} 0.01 |--------|--------|-------- oo fee eee 3 

| TIN, R13E Bp) loo [errr iri yio ooo e ee --|--------|-------- | : 

: | Cy) 00 folie |ee---|--------]--------]-------- | | 

Sec26_..._______| St. Croix..___l1,587A |_.....__|_-.--__-|--------]--------|--------]--------|--------]--------} 0-59 | 0.875 ) 

T31N, R15W rrr erp --- hee bo. | 
it -
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Location Acidity 
| —______-———| Soil Total Total Total {| Organic | CaCO ;——-———|—_————-] Lime Total Total 

Land Survey County No. . P. K. N. Matter Litmus Truog Rat. Ca. ° Mg. Remarks . 
a . est 

| . , Miami Silt Loam—cContinued . . : 
TIN, R15E__._.-| Walworth..._]1,451 9 |_-----_-|--------|--------|--------]--------] S.A. |--------}-__-----| 0.540 | 0.835 | Composite. Do 

TIN, R15E______| Walworth____|1,454 . |....-._.|.-..-.--|.-------|-.-----]--------| S.A. [--------|___-.---] 0.515 | 0.335 | Composite. 

TIN, RI7E_____.| Walworth_.._]1 ,457 wo---+--|--------|--------|--------|--------|------_-|--------]--------]| 0.570 0.335 Composite. by 

NWSW 8.28 | Waukesha_...| 166A 0.081 1.96 0.219 | 4.79 0.229] S.A. f.-_. 2. 500 |._......|----_----| Virgin. | = 
TIN, R20E B | 0.083 | 2.15 | 0.070 | 1.24 | 1.822 | N.A. |__..---- 500 |.._..-.-].-----_- oe | 

SEY.NW Sec2 | Waukesha__..| 231A 0.049 2.43 0.150 2.20 0.259 N.A. [.-.----- 500 |___...--|----.---| Cropped. a 
- TIN, R19E B 0.048 | 2.16 0.080 | 0.76 0.614] S.A. |_____._- 500 | 10.74 3.85 ~ a 

SEMU4NEX Sec24| Waukesha_...| 2364 | 0.055 | 2.17 | 0.132] 2.36 | 0.045] aA. [__.....-| 500 |.._...__|.....___| Cropped. wh SS 
T8N, R18E B 0.057 | 2.08 0.061 | 0.99 0.031 A. |__-.---- 500 | 0.495 | 0.605 9 : 

SW%SWi4Sec29 | Waukesha__..| 238A 0.039 | 2.07 0.115 | 2.22 0.173 A. |..-.---- 500 |._.-..--|--.---.-| Cropped. . ay 
T8N, R19E B 0.052 | 1.96 0.068 | 1.12 | 3.842 A. |._------ 500 | 1.395 | 1.045 J ay 

- SW{SW Sec 30| Waukesha__..| 239A 0.051 | 2.10 0.172 | 2.97 0.061 A. |_------- 500 |_..___._|_._.___.| Virgin. ht on 
T8N, R19E | B 0.054 | 2.07 0.084 | 1.60 0.454 A. |___-u--- 500 | 0.605 | 0.625 R : 

vee eee e eee e eee Waukesha.__.| 384A 0.051 2.08 0.138 2.52 0.065 | N.A. |_------- 500 0.821 0.579 | Composite, cropped So 
B | 0.050! 2.10 0.067 | ~1.00 0.034 | N.A, |___ 500 | 0.605. | 0.545 2 

| - . ‘Miami Loam ” : 

T37&388, R18& Burnett......-| 518A 0.041 1.84 0.125, 2.54 0.014 S.A. S.A. |--.-----]-.-__--.|_-------] Virgin composite. a2 : 
19W B 0.034 | 1.86 0.036 | 0.53 0.010 | S.A. | A. fille eel fee eee fee eee. | 

T37 &38,R18& | Burnett..._...| 514A 0.034 2.17 0.113 2.25 0.015 N.A. |_.--.---|--------]--------|-------- Cropped, composite 
19W . B 0.026 | 1.90 0.039 | 0.46 0.0187] N.A. |_..--.--].-------].-------]-------- | 

SEYSW% See 32 Columbia._...| 630A | 0.051 | 1.40 | 0.169] 3.36 |__._..__| S.A. S.A. |___.....]|....----|-..._-__| Cropped. 
11N, R11E B 0.044 | 1.45 0.075 | 1.09 |_-_._._.| V.S.A. | S.A. [ooo foe 222} 2 _ ee. oo 

T7N, R16E__..-.| Jefferson._...| 675A 0.069 |_.__-.__| 0.208 |.__-___.| 0.512 A. |___.-.~-|.--.----]--------]-------- oe 
B 0.071 |----.-.-] 0.070 |___.____] 0.555 A. _.----~-|--------|--------].-------}] Composite. ° 

NEMNEX Sec17| Jefferson..__.| 696A 0.062 |_-..-.__} 0.140 ]_--__-___]}.._-_..__] V.S.A. | V.S.A. [o-- 22 - |---| eee. “ 
TSN, R18E B 0.048 |__-.----| 0.059 [_._-.2 2 lf-.-___.| N.A. | V.S.A. [ooo lll fell.



T23N, R23E_____ Kewaunee____} 391A 0.052 |___._.__] 0.158 -w----+--[-----.__]| NA. J.  8. 500 |_-._____J_-______. Composite, cropped | os : BY] 0.045 |----2-} 0.081 |] NAD crc 500 |__..____]____.__- - co | _ NWHNW2/S. 14} Kewaunee....| 3964 | 0.066 |.....__| 0.130 -e anne e-|--n--e--] NeAL fooe---2-] 500. |-..----|----____] Cropped. oy T23N, R23E Bo} 0.054 |-_-2.---] 0.045 Jo-- ITT TTT TT) Na tc 500 |__._____|_...___. Y : NWNW%S. 11} Kewaunee.__.| 397A | 0.085 |__| 0.449 --------|-------.] S.A. [oo - 2. 500 |-...-__.|_._.____| Cropped. oo T22N, R23E B | 0.055 |..------}---2-2- {222222170054 | vis.A. [72727777 500 |._.__-__|_______- ee a ~vossrre-------| Marinette....| 202A | 0.051-| 2.15 | 0.176 | 3.42 | 0.186 | NA. |... 500 |__.--___|...__._.] Composite of No. . : B j--------|--------[--2--- {eee} | NTAD Y7777770 500 |--.---__|_--_____| 85, 91, 98. vo NESE Sec 16 | Waukesha___.| 29A | 0.067] 1.80 | 0.0951 2.42 0.212/ SA. |. 500 |_-.-._-_|._.._.__] Cropped. | a T6N, R19E B | 0.042] 1.79 | 0.0571 1.01 0.548 { NA. | ___” 500 |....____|_______- | : "roccoceeoenazoo] Waukesha...) 167A | 0.048} 1.90 | 0.113] 2.36 | 0.252] sa. || soot | Composite, cropped - on | B | 0.055 | 1.94 | 0.058 | 1.02 | 0:707 A. fe------| 500 |_---- 7 : oo SW34SE% Sec36| Waukesha____| 3394 | 0.029 | 1.71 0.114] 2.09 | 0.088) S.A. |__...__. 500 |_-.---__].._____- bs os 
| | T5N, Ri8SE B | 0.029 | 1.76 0.046! 0.80 | 0.087] SAL fo777777: 500 |---| ss al 

. 

| . 
hy vas . Miami Loam (Baldwin & Cushing) . . by es a --.--2-.----..-.] Polk & St. 179A | 0.087] 1.61 ] 0.1111) 2.26 0.100 | N.A. |.-.-..--] 2,000 |...---..]__..__..] Cushing Loam. z : 

| Croix. _____ Boy 0.036) 1.72 | 0.087] 0.57 | 0.043} NLA. |-----777] 2%000 (2277777277727 Composite of No. o ; 
. 127, 186, 151. MI ~-oevoanrooo--~-[ St. Croix.---.| 181A | 0.0386 | 1.70 | 0.181 | 2.48 | 0.125] sa. |... 2,000 |........]...-.._.| Baldwin Loam. B 0.043 1.70 0.042 0.55 0.151 {-_ 2 fee. ~-------/--------| Composite of No. / 

122, 128, 130. -~-----------.---] St. Coix.__.-_| 188A | 0.035 | 1.69 0.182 | 2.69 | 0.096 A. |-...---.| 2,000 |__._____|_____.__| yaldwin Loam. : 
: Bo} 0.053} 1.50 ) 0.062} 0.90 | 0.047] S.A. |77277777]} 2’900 [2277777227727 Composite of No. - : | 

: | 
125, 126, 129. | . 

| Miami Gravelly Loam 
| . SEMNWY Sec 32] FondduLac__| 308A | 0.077} 1.87 0.118) 2.12 5.414] N.A. |_.____- 500 |_.-_._..}...-.._.] Cropped. - TI6N, R19E B | 0.075 | 1.49 0.066 | 1.68 | 83.788] N.A. |___..... 500 |-----:__|________ . NWY4NWS.27| Fond duLac__| 314A 0.130 2.11 0.113 2.39 0.900 | N.A. |_____- 800 J... ._}_-__-___..] Cropped. \ 

TI6N, R18E | B | 0.159 | 1.94 | 0.064 / 1.22 | 11.684] NAL [77277777 500 |__--____|_._____- 7 e---------------| Fond du Lac_.| 534A | 0.062 | 2.03 0.124 | 2.17 | 4.682] NA. |” 500 |...._...]-.----..] Cropped, compos- _ } >! Bl 0.062{ 1.84 | 0.0751 1.01 | 12.3901 NiaAl [27777777 500 |-----.--|-.--___] ite of No.866, 367 . | 
: . bo 

oo 
| 

| pa -



: 
bo 
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Location 
Acidity 

CO 

| | Soil Total Total Total | Organic | CaCOs |—————|——-——_|_ Lime Total Total . 

Land Survey | County No. P. K. N. . | Matter no Truog Rat. Ca. | Mg. Remarks - 

es 

. Miami Fine Sandy Loam 
. 

| SWUSEX Sec12) Columbia__-.-] 509A | 0.052 j...-----| 0.115 | 2.19 |-------- V.S.A. | NLA. 500 |__..----|--------] Cropped. 7 

T11, R12 B 0.039 |__...___| - 0.062 0.91 0.283 N.A. N.A. 500 |__..___-|-------- 

T10&11N, R8&9E] Columbia._..-| 600A 0.040 |__._._-.} 0.089 1.62 nil S.A. V.S.A. . 600 |_..-----]-------- Composite eropped ae oe ; 

B | 0.042 |........| 0.040] 0.56 | nil V.S.A. | V.S.A. 500 |........|........| $.W.of Poynette : 

TLIN, R9&10E __| Columbia.....| 602A 0.046 1.80 0.097 1.70 nil A. S.A. 500 |._____.-]_------.| Composite, cropped & . 

B 0.041 1.84 0.056 0.69 nil A. S.A. 500 |_.__...-|.---.---| Heavy phase. a 

T13N, R9E_.....| Columbia.....| 625A 0.086 |_.___.__--| 0.064 1.13 nil V.S.A. | V.S.A. 500 }|_.------]-------- Composite, cropped ~ 

- B | 0.036 |..._..--| 0.042 | 0.57 | nil S.A. | S.A. 500 |__._...-|.-...---| near Coloma area S . 

| T13N, R10B_....| Columbia_....| 635A 0.045 6.36 0.112 2.01 nil S.A. S.A. 500 }|_..._-.-|--------| Composite, cropped ° 

| B | 0.042 |_..._.--]| 0.046 |.---.---] nil V.S.A. | S.A. 500 |....-..-|--------| N.of Pardeeville. = SO 

T11N, R11E_.....| Columbia_....| 636A 0.039 1.80 0.061 1.383 |__------ A. N.A. 500 0.452 0.336 | Composite, cropped x - 

, B 0.039 1.84 0.034 0.47 |__...-_-|] S.A. S.A. 500 |__._.-_-]_-------] S.E. of Rio. _ 

. swxSW%S8.4..| Dane--.----.| 802 |--------|----.---[--------[--------]--------] VS Ae [--------fe---- 2] 0-27 | 0.78 Cropped. 4 a 

T8N, R8E | S a 

: dd Sefferson.....| 699A | 0.051 |.-.----.] 0.098 |....-.-.] 0.267 | N.A. | NA. |--------|--------[----7-7- Composite Cropped. & . 

B | 0.047 |........| 0.061 |_-------| 0.040 | N.A. | NA. |--------]--------|-------- D | 

SWUSWHS.2_.| Jefferson.....| 561A 0.045 |__..._..| 0.078 |__.-----|--------| S.A. S.A. |{_-------| 0.562 0.367 | Cropped. = | 

T5N, RIGE B | 0.088 |........| 0.049 |_..-.---}--------] S.A. | V.S.A. [--------|--------[-------- bd 

___..-----------| Marinette....) 201A 0.035 | 1.87 0.102 | 1.98 0.104 | V.A. |...-.---| 2,000 |_....-.-|--------| Composite of No. . 

B |.....-|..2..---feeee-e--|---t--e-feeeneee-| Ae [eee eof 2000 |---| --------] 86, 87, 90, 97,109 - 

| T28, R18E:......] Oconto.......| 769 |.-------|--------|]--------Je-----2-feeee eee fo eeepc ef 0.55 | 0.217 | Virgin. 

NEYSWK 8.25 | Oconto......-| 813A | 0.048] 2.02 | 0.169 |........) 0.070 | VS.A. | VS.A. 500 |.......-|.-------| Cropped. - 

T29, R21E 'B 0.070 |. 2.09 0.025 |_._-.---}| 0.025 N.A. V.S.A. 500 }_..-----]-------- a 

NEMSEX Sec 26 | Oconto... ----- 816A 0.028 2.02 0.048 1.67 Q.060 S.A. S.A. 500 0.619 0.321 Virgin. i 

- T29, R20E -B 0.082 2.09 0.025 0.67 0.025 ' V.S.A. N.A. 500 |_..-----|--------! Light phase.



NW Sec26__...) Rock..___..|1,409A |_-_-_---}--------|--------f------ee] 0.00 eee fee eee |ee eee epee eee : a 
TIN, R11E B |________J]___L_____]________[__-______]) 60.0 res 

: : C [i felipe} oon eee ee] eee} eee |e--e 

SWY4%SW 3 See2 | Rock________| 854 ~oeeae Jee |---| eee fee ------| VS.A. JoLL eee _te--_-__|) «60.048 0.20 
T4N, R1I3E 

| . o 

T26, RIGE_______| Shawano_____| 826A 0.056 2 .02 0.076 |__._____] 0.035, | V.S.A. S.A. 500 0.614 0.459 Composite, virgin. a 

B 0.044 2.09 0.081 {-_-...__]| 0.007 N.A. V.S.A. 600 |_._____.j_-----_- | 

----.--.-...-___.| Shawano_____| 819 ~o------|--------|----_---]_--.____].---__-_.] S.A. [-.-.___-}.-_-_____] 0.49 0.215 | Cropped. (Comp.) ; 

NWSW 8.21 | Waukesha__..| 240A 0.048 1.44 0.098 1.838 0.056 N.A. V.S.A. 500 | 0.587 0.404 | Cropped. , - 
T5N, R18E B 0.033 1.46 0.047 0.83 0.535 S.A. _----.--! . 600 J_______u| ~~~ --- oo 

Miami Sandy Loam a 
THSN, RISE. ----) Fond du Lac__} 482A 0.045 | 1.45 0.077 3.89 | 0.651 S.A. |-=---2-- 500 soe ecee|eeceo soe] Composite, cropped oo 

| B | 0.038 1.42 | 0.033 | 0.73 0.046 | V.S.A. srr 2 ,000 |2222272 _ onan ue , 

Miami Gravelly Sandy Loam - 

SW3,NE} Sec 33] Jefferson...__| 568A |__......,.--..---] 0.089 |......._]....-.-.| NLA. | V.S.AL |.-------)------- |e eee aw ” 
T6N, R16E } B | 0.053 |-------_| 0.074 f-2-- 2 222/22222 277] was. | S.A [DDI TTTpT ITT nN a 

SEM NE Sec2 | Waukesha____| 169A 0.049 1.64 0.118 1.84 0.034 S.A. |. 2  --- 500 |_._-__.-]_-------| Cropped. Ry - 
T5N, R18E B 0.056 1.81 0.063 0.67 0.305 S.A. ne 500 |_.-_-___-]_------- S 

SWYNW4 8.31 | Waukesha___.| 170A 0.043 1.75 0.119 2.02 0.137 A. wane aoe 50Q |________]__-..--_-] Cropped. bmq 
TEN, R20E . B 0.056 1.79 0.066 0.70 0.325 S.A. ae nee eee 600 j--.-_-.-]-------- pq 

T6N, R1I9E___-..| Waukesha____}| 171A 0.067 1.77 0.124 1.98 0.181 A. wena ee 500 |__._.__.|_._-----| Composite, cropped | 
B 0.065 1.92 0.070 0.68 2.673 S.A. ~ enue eee 500 |_____.__]_-_----- , 

NE(SE}4 Sec14| Waukesha___.| 2844 | 0.040] 1.77 | 0.094| 1.73 | 0.048 | N.A. |___-_--- 500 |__...._.|._.--..-| Cropped. 7 
T8N, R17E B |. 0.048 1.77 0.050 | .0.71 0.023 j;__-___-1-!.-_-_-_- 500 |_...--_-|_-_----- 

. Miami Fine Sand —_ 

TIO&11N, R8&9E| Columbia.___.| 598A 0.081 0.65 ) 0.078 1.83 |___-___.. A, A. 500 |_......-|_..._.__] Composite, cropped 
B 0.029 0.79 0.044 0.58 |___-_._-] S.A. S.A. 500 |_-______-]_-_----- 

NW4NEX S. 28 | Columbia.__._| 632A 0.035 0.65 0.051 0.71 nil S.A. V.S.A. 500 |_..._-.-|...-----| Cropped. 
. T12, R10E B 0.054 0.79 0.040 0.33 nil V.S.A. | V.S.A, 500 }|__..--.-]_-_----- , = 

T11&12N, RI& Columbia___._| 634A 0.086 0.65 0.064 0.99 nil A. S.A. 500 |_.._.-_.|_--.-.--| Composite, cropped a oe 
| 10E - B | 0.080} 0.79 | 0.037] 0.43 | nil V.S.A. | S.A. 500 |--__----|--_----- - 

NEX4NEX Sec 21| Columbia._...| 621A |_._.____|...____-|___.____}o 8 tee ee}) S.A. oe 500 |_.___.__|_____-_- . 
. T13N, RIE . B {[__J__---|--------|_------_|_--- ee -bee--ee_-|) S.A. [oe eee 500 |_-.---_-]_--___---
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. - Location Acidity . 
| —--—_—_———| Soil Total Total Total | Organic | CaCO’ |——-———|_-———_|_ Lime Total Total | 

Land Survey | County No. P. K. N. Matter Litmus Trucs Rat. Ca. Mg. Remarks : 
est . i 

Miami Fine Sand—Continued oe 
SEMNEX Sec 15| Jefferson..__.]| 565A 0.032 |--------} 0.067 |__.__._-|--_.___-] S.A. V.S.A. wo 2-2 o-]eeeeeee- ......_.| Cropped. 

° T5BN, R16E B 0.029 |.--.----| 0.087 |....____|--------] N.A. N.A. | ---- ----!--_-_-e-e}_e eee hy : 

SW4SWiYS8.2.-}| Rock__...---.]| 854A |__-- 2 _]_--_ 22/22 eee} eee} ee] ee a 0.48 0.20 Cropped. = 
T4N, R13E | 

; 
H me 

. Miami Sand | S oO, 
NWY4NW)% S. 22) Waukesha_._.| 208A ‘0.025 0.82 0.061 j.__-_--_| 0.036 N.A. }_.----_- 500 |-._.----]--.-.-.-] Cropped. ~ be 

T5N, RI7E B 0.025 1.33 0.042 |_.-_..__{ 0.021 S.A. [-------- 500 |_...____f-- Lee ™! 7 

| NEMNEX Sec 29| Waukesha___.| 209A 0.022 | 1.03 0.050 | 0.72 0.082 | -A. |__.-_-_- 500 |......_.|.....___| Cropped. © 
T5N, R17E _ | B | 0.021 | 0.85 0.084 | 0.36 0.022 | S.A. |i. _uL. 500 |...----|.--- 2 -_- ny a 

| SO NWSE 8.28 | Waukesha__..| 211A 0.025 1.03 | ~ 0.049 0.62 0.051 S.A. [..------] 2,000 |__-______]________ = i 
TON, RITE . B 0.025 1.41 0.036 0.31 0.032 S.A. |_.-----.] 2,000 |._.-.__-].--____- or a . , ; . mY 

Muck | | > 7 
NEWSWS Sec7 | Columbia____.| 638A 0.121 0.30 2.057 35.8 |__.....-] S.A. V.S.A. - 500 |_-------]---.___- H i" 

T12N, R1I1E B 0.072 | 0.36 0.947 21.6 |-..._...| V.S.A. | V.S.A. 500 j____.---]-- ee 5 : 

SWINE Sec 19} Iowa__...---.| 214A 0.142 1.73 0.883 | 23.37 0.189 S.A. |...--.--| 500 | 18.13 wean lene , wo 
T8, R3E B |--------|--------]--------|--------| 0.088 |-.--22_2|_-2 2-2 |e} |e 

. NWY4NES8.11} Oconto.._-_.-| 810A 0.111 1.13 1.390 | 51.03 |_..._.._} V.S.A. | V.S.A. 500 |._______|..______| From limestone a 
T28N, R20E B 0.061 0.89 0.612 | 12.16 |--__.___| V.S.A. N.A. 500 |--.-----|----_-_- (Miami) area. , 

NESE 8.28 | Oconto.._....| 815A | 0.127] 1.83 | 0.939 | 28.80 |_..____.| V.S.a. | NA. 500 |........|......-.| From Dunkirk 
T29N, R22E B 0.054 | 2.59 0.579 |.-.-----|--------| NA. N.A. 500 |_-------]--------| (Plainfield) area. =



: ; / ' | 

Location ~~ Acidity ; a | 7 
—_—_______]—_—_—_—_———-|_ Soil Total Total | Total | Loss on | CaCO’ |—-———|—_—-—__| Lime Total | Total ce 

Land Survey County No. P. K. N. ignition | Litmus Truog Rat. Ca. Mg. Remarks . a 
| . est | a 

| | Peat — —— 
T41N, R1W_-_--| Ashland.__..-| 926A 0.119} 0.18 1.774 | 81.86 |....----| A. V.A. |_-------]--------,--------| Composite, virgin. oe 

} B | 0.109 | 0.17 1.640 | 38.11 |_____---| V.S.A. | S.A. [--------|--------]-------- Oo 

T41N, RIE_.....| Ashland__....| 929A | 0.102] 0.30 1.476 | 81.39 |......-.| S.A. S.A. | .-.-----|.-.-----]---_-___|. Virgin. a 
ae, | B | 0.070] 0.24 1.391 | 80.91 |___.....| S.A. S.A. |__.---..|--.-----|----___-} | 

T45N, R5&6W--.| Bayfield_...-.| 369A 0.072 | 0.45 1.984 | 96.50 |___...--] A. [-------.| 2,000 |_..--__-.|--.-.---|. Composite, virgin. : “! 
| BY] 0.058 | 0.55 1.888 | 81.70 |.-____-.| A. |_-------] 5,000 |.-.-_---]_---_~-- | . 

SWiNE 8. 8_.| Buffalo......| 707A | 0.249] 0.23 | 2.905 | 75.76 |........| SA. | S.A. |--------|--------|-------- 7 
| T24,R11W | B | 0.164 | 0.28 2.261 | 75.83 |--------] S.A. S.A. |--------|--------]-------- | 

SS T88&39N,R18 | Burnett._..__.| 518A | 0.135 | 0.79 | 2.727} 70.1 |.--.----| A. |--------] 5,000 |.-_..-..|_.._____| Composite. é 4 
&19W - B | 0.071} 0.88 | 2.088] 54.1 |-__---_-| A. [--------| 5,000 |-.-_-__.]_.......| Hay Marsh. hy - 

| Sec.8&@17.......| Clark......_.} 968A |_.---.--}..-..--.]----0- |e} ova fovea. [ooeee---] 0.14 | 0.12 | Virgin. | gy oO 
T24N, R38W BLT) Weal fo Weal [ooo peepee. < - 

 SEXNEX Sec9 _| Columbia__...| 504A | 0.125] 0.14 | 3.020] 86.0 |........| A. | V.S.A. A ed ~. | 
T13N, R7E B | 0.208 | 0.28 | 2.679 | 77.2 |.-..-...] A. S.A. 500 |.._--__-}.--.---- Px 

T13N, R7E__....| Columbia_....| 614A | 0.268] 0.17 | 3.620] 77.10 |_.....--] A. V.S.A. os ne . 
B | 0.126] 0.18 3.308 | 81.8 |__......| A. V.S.A. 500 |.....--.|.------- | 

SEM NW S8.4..| Columbia_____| 687A | 0.117 | 0.22 | 1.817 | 83.4 |_._...-.] N.A. | _N.A. 500 |.--...-.|--------| : | 
. T12N, R11E B | 0.153 | 0.12 1.663 | 86.1 |._..----| N.A. | V.S.A. 600 |._..---.|.-.----- | a 

| NEXNEX Sec 24| Dane...-----| 804A | 0.228 |_._..-_.|..---.-.| 79.02 |_...__.-|--------|--------]--------|--------|-------- cee 
T8N, R6E | B | 0.147 |_.._-__.|.----.--] 84.02 |-__-____]-___L_2_|-lo-____|--------|--------|-------- 3 

_...--.----..-..] Dane.....-..} 842A | 0.144] 0.88 |._.---__| 88.89 |_..._..-|--.-----|--..----|_-------|--------|-------- | wy 

PIN, RIE....-.| Dane.......-] 848A | 0.181] 0.28 |_-...-.-) 86.08 |_._._--.|--------|-2------|--------| 1.80 | 0.81 | 7 

NWKNWY S. 33} Dane.__-.---| 798A 0.214 |__._____]--_-_____] 79.84 |_._.___.]|--------]--------|--------| 2.36 0.255 | an 
TON, R6E “B }| 0.140 |---|) 78.74 [8 |e ee |--------|--------|-------- | 

| SW SE S.27._| Dane________| 799 |_._----.|.-----__|_--_----|.-------|--------|--------|--------]--------| 3.40 0.480 
"TON, R6E - 

TSN, R11&12E __| Dane_____-_.| 844A | 0.185 | 0.44 |[_-__.-_.1 66.46 |__....__|_._-----I--------]--------|--------]-------- bg 
| 7 OT a
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| Location Acidity . 
| ————-—-|} Soil Total Total Total | Loss on | CaCO |—-—-—-—;——-——| Lime Total Total . 

Land Survey County No. P. K. N. ignition Litmus Truog Rat. Ca. Mg. Remarks 
est 

| , Peat—Continued — : | 
Sec. 11&12__.___} Douglas___..-) 260A } 0.088] 0.23 2.140 } 82.40 |._-.-----] V.A. Jo-------] 5,000 |...__.__)._______} Virgin. | a T47,R11W B | 0.074] 0.33 1.811 | 71.70 |....-.-__| V.A. |_.___.--| 5,000 |......._|....___- | 4 

_----.----------] Dunn, Polk_..| 185A | 0.258 | 0.45 2.909 | 57.87 |_......-| N.A. [_-- __- 500 |__.._...|___.__..| Composite, virgin. | 
| | B | 0.145 | 0.36 2.650 | 68.21 |__....._| N.A. |_-_.____| 2,000 |__.._._.|__...._.| N. 116, 137. Ky 

SEXSWS8.27__| FondduLac_.| 3354 | 0.205 | 0.30 3.705 | 85.05 |..-.....| A. {.--.-.--] 5,000 |_.._.___|.....__.| Hay Marsh. = : 
T16N, R19E B | 0.177 | 0.25 3.871 | 81.47 |___._-__| A. |.._....-| 54000 |_......-|_...._.. a 

NEMNW%8.21| FondduLac__| 337A | 0.207] 0.44 3.962 | 81.40 |_-_.....] S.A. |..-.-.--] 5,000 |._..__..|__.._._.| Hay Marsh. a : 
| TI7N, R19E B | 0.116 | 0.35 3.276 | 74.22 |_._.-._-| S.A. |_._._..-| 5,000 |_....-._|........ 4 | Le 

NWSE 8.21 | FondduLac__| 3584 | 0.180] 0.23 2.680 |...._._.}___--.__| S.A. |_.-._-- 500 |...-.-_-|--_____- Bn ms 
TI6N, R16E B | 0.131 | 0.30 2.171 |________|________| S.A. |_._.___- 500 |_______-|_-._._-. 8 

NEMNEX Sec.7| FondduLac_.| 360A | 0.141 | 0.16 | 3.899 |__...__.|._......| N.A. |... 500 |_......_|._......] Hay Marsh. hy OO 
T16N, R16E B | 0.131 | 0.19 4,045 |_______|________| NLA. |_....__- 500 |--- 2-2 | * a 

© lle ae--ee--| Jackson. .....|1,865A |--_..___|.......-}.-.0 ee fee) oo tas |. ms - 
NWUNW S. 18] Jefferson.....| 5554 | 0.121 |......._| 3.667 | 83.60 |.......| a. | visa. |........|......|. : a oo | | T6N, RIGE B | 0.185 |_-_-_---| 3.658 184.70 |__| A, S.A. |____.__-|......-_|__.____. S ok 
NEMSW% S.8__] Jefferson.____| 569A | 0.177 |.....__.| 2.883 | 79.20 |........| NA. | SAL | ft. nt) ee : T5N, R16E B | 0.103 |__.-.--.| 2.555 | 80.00 |--_-___-| N.A. | S.A. |_____._-|.0.2-02 [222777 my oe 
NE4NW S. 20 | Jefferson..._.| 683A | 0.064 |_______-| 1.740 | 57.55 | 49.155 | N.A. | NWA. |_.______|_...._.-|0000002” 2 a 

T7N, Ri3E B | 0.081 |......-.| 2.289 | 64.30 | 38.88 | N.A. | N.A. |__._..-_|_...-..-[00 22222” - 

NWKNEXS.8 | Jefferson_....| 688A | 0.097 |_.._.__.| 3.328 | 82.65 |____....| NA. | S.A. |..---__[...... |. ou 
| T6N, Ri4E B | 0.075 |.-..-..-) 1.651 | 50.80 |-..--.--| N.A. | SAL lLUIIIIIITI TT] . 
NEWSW 458.24 | Juneau _____-| 329A 0.122 0.77 1.472 | 50.60 |----_---] VA. J_--------] 2,000 |__._____]____-._.] County poor farm. — 

TI6N, R2E B | 0.115 | 1.34 0.540 |......__|--_--__-| A. |_.__...-| 23000 |-__.__._|...____- _ 

SWI.NW%8.26| Juneau___....| 4544 | 0.122] 0.27 3.119 |_--.-._-].---..-.] VA. |[--------] 5,000 |-.--..._]|..--__. | a 
T17, R2E B |} 0.093 | 0.23 | 2.016 |_--.---_|-----2--] V.A. [222-22] 2,000 [222222 to a 

SEMSW 8.32 | LaCrosse._...| 439A | 0.187] 0.29 | 2.736 |.._..__.|._......| a. |--.._..-] 2,000 |......._}.-. 0 08-- oe oe 
T17W, R7W B [--.-----1 1.85 [ole eee | oo



Sec. 33 &28._....] Marathon....| 355A | 0.125] 0.46 | 2.186 | 86.00 |.--....-| V-A. |.-------] 53,000 |.-------|--------] Virgin, oe 
| T28, ROE : B | 0.099 | 0.39 2.094 | 19.90 |__...__.| V.A. |_-------} 5,000 |_.._.---|--.-_--- : a 

| SE Sec. 9__-.--| Oconto_......| 744A | 0.123 | 0.21 2.770 | 79.56 |___..._-| N.A. A. 2,000 |____.___|_--------| Peshtigo Brook oy 
T30, R18E B 0.093 0.21 2.880 | 80.99 |__..___-| N.A. S.A. 500 |__.__---}-------- marsh, from Col- oe 

. oma area. ONG 

. NEMSW8.19 | Oconto...___.| 831A | 0.200] 0.38 | 2.880 | 83.12 |_-_---.-.} S.A. S.A. 500 |_______-].-------} From Limestone oy 
T27N, R20E B 0.188 0.37 2.815 | 81.17 |.-____.-| S.A. A. 2,000 |______-_-]_-_-_-_- area (Miami) wg 

| NEUNW1S8.17] Oconto.____.-| 814A | 0.125 | 0.38 2.900 | 73.61 |_._.....| A. S.A. 500 |.____._-|-------.| From Dunkirk os 

, T28N, R22E | B | 0.069 | 2.68 0.858 | 23.57 |___.____| V.S.A. | V.S.A. 500 |______--|-.------ (Plainfield) area . - 

1T38&39, R10E._.| Oneida.._.___| 738A |..-.---.| 0.79 1.847 | 46.07 |......_.| V.A. |_-------]| 5,000 |......_-.|....._-__] Thunder Lake 
B j____--_-] 1.24 0.444 | 16.78 __.--__.-| V.A. Jo. -----}| 5,000 |______--]-------- marsh. Comp. , 

| Sec. 12_.........| Oneida.......| 865A | 0.074}.____._.| 1.289 | 95.48 |.-..-...] V.A. |.-------| 5,000 |_----- 2} ee oe 
T389N,R5E B | 0.064 |_......-| 1.391 | 95.58 |.--.-...-}| V.A. |_-------] 5,000 |-..___--|-------- : 

Sec. 31_..._..___| Oneida....__.| 868A | 0.084 |.._...__| 1.868 ] 86.32 |........]| V.A. |.-------] 5,000 |-_.---_-]-------- | be SS 
. T38N, R8E B | 0.057 |_.......| 1.661 | 88.68 |----.---| A. |--------| 5,000 |__-__-__|_------- —e | oe 

T35N,R11E& | Oneida..____| 876A | 0.123 |--.-----| 1.947 | 87.88 |.....---|--------|--------|--------|--------|--------| Composite, virgin. vw oo 
, T36N, RIE B | 0.095 |.--.----| 1.988 | 92.67 |--_.-.__|_-_-_---|--------|--------|--------|-------- } 5 oo 

SWUNWS.33| Portage......| 931A | 0.071 |_..-----|--------| 89.04 |..-..-.-| VA. | VA. [--------] 0.605 | 0.46 | Virgin. Ss 
T23N, R7E B | 0.047 |---_--_-|--------| 90.90 |.-------| V.A. V.A. |_-------|--------|-------- oI 

T25N, R6E...___| Portage._.__.]1,004A | 0.100 |_..._-__|..------] 75.61 |--------| VA. V.A. |..---__-|_-------|--------| Virgin. | 
B | 0.083 |--------[--------| 72.09 |--------) A V.A. |_._-_---|_-----_-]--------| Virgin. 

NEMSW8.33 | Portage.-.._11,025A | 0.031 |.-....--|.-------| 40.4. |--------] V.S.A. | V.S.AL |--------]--------]-------- 
T23N, R8E B | 0.053 |_______.|__------| 15.02 |.-.._-..] S.A. A. |._-_----|--------|-------- | 

__..---------__-| Portage....__|1,027A | 0.150 |_-_._.__|--_-----| 78.5 9 |--------| N.A. N.A. |...-----| 3.64 0.395 | Composite, virgin. CC 
B | 0.148 |__.____.|_-_-----| 62.4 |---.--_-] NLA. S.A. |__--__--|--------|-------- oe 

T38N, RIE... --| Price._....__.| 910A 0.141 |_.______-] 1.781 | 82.48 |.-_..---| V.A. V.A, [.-------] 0.49 0.11 Composite, virgin. | 

B | 0.104 |........| 1.940 | 86.23 |_-------| V.A. | V.A. [22-2 2 2-]--2-2---|-------- o 

NEX See. 10 Price.........| 915A | 0.123 |..-._-_.}| 1.984 | 92.42 |._-._-_.| V.A. v.A. |...-----|.-______|.-______| Virgin. _ 
T39N, R1W B | 0.098 |.._-_-_-| 1.856 | 94.13 |_._._-_.} V.A. V.A. |___.----|-------_]-------- os 

T29, Ri2E____._.| Shawano___._| 805A | 0.093 | 0.23 0.880 | 82.77 |.....--.] A. A. |____-__-|.__._._-].-_._-._| Vie. of Mattoon. | 
~&B 0.072 0.36 1.624 | 75.80: |_-_-_--- A. S.A. 500 |_._._.__|________| From Coloma area , 

__.....-........| Sheboygan....| 233A | 0.127] 0.25 | 3.556 | 84.50 |..-..---|_-.-----|--------]--------|--------|--------] Sheboygan Marsh 7 
B 0.104 | 0.39 3.359 | 79.00 |___-----|_-------l--------l_--_-----!--------!-------- ‘- Lower” ND . 

, ee



. 
Ww) ‘ . 

, | O9 : 

Location ~ | Acidity : ; 
|__| Soil Total Total Total | Loss on | CaCOs |—_————-:—————_|_ Lime Total Total . 

Land Survey County No. P, K. N. ignition Litmus Truog Rat. Ca. Mg. Remarks . 
est 

| | Peat—Continued . o 
, ~--------....-..-|, Sheboygan._.._| 234A 0.157 0.42 3.325 | 79.50 |-..._._--|--------|.----_--]--------|]--------]--------] Sheboygan Marsh 

B 0.134 0.61 3.079 | 74.10 |..______|_- ~~ --}e 2 Jee eee] Jee ‘*Central”’ 

~--------.------| Sheboygan__._| 235A 0.187 0.55 3.192 | 77.00 |_..____-|--------]--------|--------|-~------|--------| Sheboygan Marsh 
° B | 0.117] 0.39 2.062 | 79.40 |...__-..|--------|-222 2 fee eee ele 2----_]| “Upper”. Ny . 

Cropped. a] 

SE1,SW34 Sec26| Taylor.......|1,0388A |...--._.|......._|.-.-....| 90.6 |........| a. A. |_...----|...-----]--------| Virgin. - by | 
T37N, R1LW B |_------_|__----__]--_---_._] 98.8 -.....-.| S.A. S.A. [--------].--.--_-]-------- rm os 

SE}NW34 Sec 3 | Vilas......---| 8454 | 0.086 | 0.20 | -1.829| 90.70 |........| V.A. |__....-.} 6,000 |__....__]._......| Denton’s marsh. © Pg : | 41, Ri0E B | 0.065 | 0.28 | 1.504 | 90.00 |--------] V.A. |--------} 5,000 J------- [02 oo” Sy uk 
T3N, RI5E_--..-| Walworth....| 388A | 0.169 | 0.83 |......__|......--]...._-_.]_-------|_____._.|---..__-|_.______|_..-....| Duck Creek D.D. a | 

B 0.189 | 0.387 |.---.---.|--------|----_.-_|-------- {22 | eee] eee Jee The Narrows S 4 

T8N, R15E......| Walworth.___| 389A 0.192 0.14 |_-.-..---| 81.85 |_.______].2-- ---_]e-e |e ee _|_-______|_-_--_--| Duek Creek D. D. . nd 
B 0.096 | 0.18 j-.-...--} 87.48 ]____22 |_| |---| Jee Redenius farm. ae “i 

. beg a T3N, R15E_.....| Walworth..._| 390A 0.1538 0.20 |_---_.-.-} 83.60 |[_.______]__----__]________|_---____]-_______]..______] Duck Creek D. D. ™! | | B {| 0.105 | 0.17 |---.-.--] 85.71 |o_ 2222 foe fol |-- 222222 _|2 1 I2_| Phe Upper End Q os 
. T1N, R18E___-..| Walworth. ___ ed Se > oe 

- SEMSEN Sec18 | Waukesha__._| 279A 0.262 0.14 3.768 | 77.27 |_______- A. _.-------} 5,000 [._.-____]--_____- tee OE 2 
TIN, R17E ; B 0.129 0.13 3.465 | 79.69 |. _____- A. -..-----| 5,000 |__-______}- ----__- . 

NW Sec 16___..}] Waukesha____}| 281A 0.055 0.19 2.489 | 88.40 |{..._.___.| V.A. J_____-__]| 5,000 [-__.____]_______-_ : 
T8N, R17E B 0.079 0.13 2.527 | 93.40 |__.__.__]| V.A. |__-_-___]| 5,000 J_-______]_--_--__- od 

NE}4NE%4 Sec 10| Waukesha_...| 282A | 0.081 | 0.08 | 2.742 | 84.76 |........} NA. [.-.-----] | 600 {.-.--.--].-.----- : i. 
TIN, R17E B 0.093 .07 3.165 | 87.00 |._-..._.]| N.A. |__.._--_] 2,000 ~-------]-------- oN 

Sec.15 & 21._._..| Waukesha___.| 283A 0.179 0.23 3.295 | 74.37 {...-..--| N.A. J[__--_-..-] 2,000 ]----____]-------- , roo 
T6N, RITE Co ‘B 0.184 0.22 3.035 | 72.44 |____----| S.A. |._-___-__] 2,000 |.-...___]---____- el 

| Sec 14&23____..| Waukesha__._| 296A 0.092 0.11 3.259 | 88.16 |_____.__| N.A. | ______L 600 |.-____._]-------- Mukwanago marsh a 
T5N, R18E oe — &B 0.087 | 0.17 3.066 | 80.93 |_._.____| NA. Jo _ __- 500 [..__--__|-------- oo



. . . a a 

| 

SE1/ Sec 10......| Waukesha____| 297A | 0.125} 0.10 | 2.625 | 80.938 ].___...| S.A.. |--------| 2,000 |.....-..J-------- a 
T8N, R19E B | 0.067 | 0.18 3.233 | 85.29 |_.._..__| N.A. |_-.-_-_-| 2,000 |.--.---_[-------- . 

NEMNW24 8.22 | Waukesha__..| 298A | 0.155 | 0.25 | 2.808 | 79.09 |........| S.A. |.---.---] 5,000 [--.-._--]-------- | | of 
| T8N, R20E° } B |.0.125} 0.08 | 8.127 | 80.98 |....-...| S.A. |{-.------] 2,000 |--_-_-__]-------- a 

SESW Sec16| Waukesha_...| 348A | 0.142 | 0.09 | 3.681 | 64.86 |.-......| NA. |[--------] 9 500 |..------[--------] a 
TIN, R19E B | 0.122 | 0.07 | 3.520 | 87.86 |.-....--| N.A. |--------] © 500 |.-22--.-]-------- ae 

. ; bog 

NESE, Sec 34 | Waushara- --- 5T7A 0.182 0.25 3.509 |________]________] S.A. [--__-_--] 2,000 |_..._-_-]_.----_-| Virgin. nd 
T20N,R8E B | 0.053} 0.44 | 2.746] 77.60 |_-_.....| N.A. |._.-----] 2,000 |--_-_---|-_------ ] , OH 

NWSE 8.26 | Waushara__..| 728A | 0.122 | 0.20 | 3.125 | 92.10 |__.-___.|__.-----|.-------]--------|--------|-------- - | . mo 
| _ -T18N, R13E B | 0.111] 0.28 | 3.866 | 86.98 |_.____._|.__._._-[--_-___-|-_------|--------]--------] | , oe 

T18&19, R13E__| Waushara___.| 7294 | 0.154 | 0.25 | 2.923 |.._.....|_...2.-.].-------|.-------|----L---|--------]-------- | | aan 
| B | 0.100 | 0.25 | 2.735 | 87.60 |_....---|--------|--------]--------|--------|-------- a oy 

Sec. 14__________| Waushara___.| 730A | 0.128 | 0.24 1.643 |..._.___|.-_-.-__|___._---|-2- fee }ee eee |e eee b ks 
T18N, R13E B | 0.108 | 0.25 | 2.415 | 86.80 |___...._|.-.-----|---___--|--------|--------|-------- Ny a 

Sec.26_.__..._..| Waushara___.| 731A | 0.152 | 0.24 | 3.065 | 88.80 |.......| A. [_...---J.-2----[-------|----- ee S oo 
T19N, R13E B | 0.100 | 0.25 | 2.980 | 85.90 |_.--.---] A. |.-------|--------]--------|-------- 7 > oy 

NWSW! Sec4| Waushara_.__| 732A 0.158 | 0.20 2.960 | 89.70 |___..--.| A. |.._-----|--------|--------|-------- 8 a 
T19N, R13E B | 0.109 | 0.18 | 2.758 | 90.70 |_--..---} A. | |o--_----|-2--22--|--------|-------- By - 

NEYNW 8.27 | Waushara._..| 733A | 0.145] 0.28 | 3.360 |___.....|.....--.-] A. |.-.-.---|--------|--------]-------- 
T18N, R12E | ; B | 0.100 | 0.23 | 3.297 | 87.50 |___.....| A. |._-_-__-|--------|--------|--------| ------------------ 

SEMWNE Sec10| Wood.-------| 964A |__------|-------.].-------| 69.2 wane neee A. “A. _.-.----| 0.68 0.34 Virgin. . : 
| T25N, R5E B |_____.--|--------].-------| 41.6 Joo 222--] A. A |____.---|--------|-------- 

._ SEM%SE Sec24 | Wood____----|1,075A | 0.178 |.--._.--|.------.] 96.4. |.-.-----|--.-----|----_---|--------|--------]--------| Virgin. 
T21N, R2E B | 0.096 |____--_.|--.---.-] 91.1 0 |-2---2--|- 222 |--2-- |---| --------]-------- a 

NWYNEXS.5 | Wood___....-|1,076A | 0.104 |..-___-_]_.___-__] 88.8 9 |___-----|_---_---|--------|--------|--------]--------| Virgin. | a 
T21N, R3E B | 0.078 |--------|-22 2222] 88.4 0 |loe2 22 lo ete} ga. --|--------|--------|-------- oe 

SEYNWS8.15 | Wood....----|1 ,077A 0.103 |........|....----|- | fee eee} 22. |e-22---|--.-----.| Plowed once. ae 
T21N, R2E B | 0.077 |__.__---|___-.---|__------|-_-------|--------|--------|--------}--------|-------- ne 

See. 26...__.....| Wood_..-.--_|1,080A | 0.099 |._._____|__--....] e7.71 |___-----|--------|----222-|-------]e-------|------2- : an 
T22N,R4E_ B | 0.104 |----____]--------] 84.23) |-2------|--------|--------|--------]--------|-------- | a 

: Co 
. i | -: . co ‘



. ‘ . . bo “ 

Location Acidity © | 
| -————| Soil Total Total Total | Organic | CaCO? |——--—-_|—_—-——-|_ Lime Total Total - 

Land Survey County No. P. K. N. Matter Litmus Truog Rat. Ca. Mg. Remarks 7 
est , 

Plainfield Fine Sandy Loam | 
SW4SW%S. 15 | Buffalo_-----) 539A | 0.058 Jeocc2oc| 0.056 Jporcccte fore] V.S.A. | N.A. Jessep ee Cropped. 

T20N, R12E B 0.047 |..-_-_----| 0.087 |_--_____|________] V.S.A. | V.S.A. |_-- ____ vrrtitidpirtitis oo 

, Plainfield Sandy Loam _ 

NEMNE} Sec2 | Adams_._...-|1,442A |.._-__-..]______-uJ- 2 ee )-e |e) e}_-----_)- et -)) 0,42 0.275 | Cropped. or 
T20N, R5E B . tn 

T38N, Ri5W. .--| Burnett__._..] 583A 0.038 1.38 0.070 1.64 0.044 N.A. M.A. 500 0.572 0.356 Composite, virgin. Ry 

SEMNEY Secl | Columbia.....}| 502A 0.037 0.89 0.044 0.79 |... -- A. S.A. 500 0.401 0.253 | Cropped. a 
T13N, R6E B 0.024 0.55 0.026 0.17 |.-0-2--- A. N.A. 500 |... |e eee bm co 

: 
iS ' 

; NW4 See. 15.__-| Forest_..__..| 655A 0.051 1.97 0.139 $3.49 |{........| V.A. S.A. 2 ,000 0.819 0.515 | Cropped. ” Q, 
T35N, R15E B 0.037 1.76 0.057 1.56 |...-_...} S.A. V.A. 5,000 {_-.._-__]-._-_-___- O . 

T12N, R1I2W~.--_-| Iowa_.._.....| 387A 0.053 1.21 0.105 2.07 0.027 N.A. |_.------| 5,000 |_.______].-_-___- hey . mo 
; | B 0.047 1.31 0.065 1.25 0.023 S.A. [--------| 2,000 |--.-_..-]_--_-._..] Cropped. 3 _ . 

, . « 
. 

NE%SW 1% Sec 20| Iowa____..___| 217A 0.061 1.11 0.109 2.09 0.022 N.A. |_-_----- 500 |_-._._._-]----___- ha oo 
T8SNRSE B 0.056 0.83 0.065 1.28 0.016 N.A. [_.------ 500 |_..-_-_-]----_-_. R oe 

SWHNW34 8.22 | Iowa.___.---.| 218A | 0.047] 0.85 | 0.087] 1.62 | 0.020 | V.S.A. |.....-.-] 2,000 |.......-|_-..._..| Cropped. SO . 
T8, R38E B 0.039 0.80 0.054 1.18 0.022 | V.S.A. [-.------] 2,000 |_.___-___}_- LL e z a 

. wwe-------------| Rusk-Polk ___| 180A 0.053 1.36 0.067 1.66 0.051 ‘A, --------| 2,000 |-..-_..-]---...._| Thornapple sandy —~H oot 
B 0.057 1.34 0.038 0.67 0.096 S.A. --------{ 2,000 |_____._-|----___- loam. Comp. of ~~ - 

| No. 141,148,168 2& . 

T41N, R9OW.___-| Sawyer_......| 424A 0.030 1.50 0.067 2.45 0.031 V.A. |..-.-----| 5,000 |--..____]_-_-____- Nemakagon River on 
. | B 0.017 1.41 0.020 0.37 0.006 A. _-------| 2,000 | -_-.:-__]-..L___. bottom. Comp., : | 

virgin. 4 

T41N, R9OW__._..| Sawyer.......| 425A 0.038 1.37 0.064 1.79 0.063 V.A. M.A. 2 ,000 0.499 0.371 | Comp., cropped. . a, 
. B 0.028 1.25 0.024 0.39 0.010 V.A. |.-.-----| 2,000 |..._-.._]..-.._._} Comp. to No. 424 OS 

T42N, R11&12W_| Washburn...-| 416A | 0.042 1.44 0.080 2.98 0.071 A. -.-------| 5,000 |..-._._-|_--...._] Composite, virgin. ae 
B 0.024 1.46 0.022 0.38 0.008 A. --------]| 2,000 |.._..-.-]---.___- oo 

eaen------------| Washburn__._{| 533A 0.032 1.41 0.063 2.12 0.031 | A. --------]| 2,000 |__._._.-]---...-_| Spooner exp. farm, - - 
7 B 0.030 1.47 0.019 0.62 0.006 A. --------! 2,000 |_-__.___|_._..__.| Composite. nn



TA0GAIN, R10. .- Washburn___-| 588A | 0.029 | 0.77 0.070 ; 2.10 } 0.115 A. |.....-.-| 2,000 |_.--.--]..------] Composite, virgin. fed 

NWHNWS.1 | Washburn_._.| 658A | 0.041 | 1.30 0.077 | 1.82 0.054 | S.A. M.A. | 2,000 | 0.668 | 0.578 | Virgin. . ay 

DH T38N, R10W B | 0.036 | 1.23 0.046 | 0.87 0.025 | V.S.A. |.-------| 2,000 |._------|-------- . SO 

_o ee eee eee |ee------------| 665A | 0.036] 1.41 0.099 | 2.00 0.042 | S.A. |...-----| 2,000 |_______-].-------| Composite, virgin. oe 
: oo: No, 594, 605 a 

. Plainfield Fine Sand | OG 

SWMUSWK%S8.14 | Adams______.]1,486 |. |______--|--------]--------]--------|--------|--------|--------|----+--- 0.25 0.09 Cropped. aa 

T18N, R5E | | oe 

SEY%SW/S.14 | Buffalo.......| 714A | 0.062 |......-.| 0.076 |.---.---]--------[ Ae A. |........|....----|--------| Cropped. | oe 

-'T23N, R1LW , B | 0.051 |__....._| 0.044 |......_.].-------| S.A. S.A. |__....__|.-------|-------- mo 

SW14SW1{S.15 | Columbia_..__.| 495A | 0.032 | 0.99 | 0.042] 0.79 |.-------| A. A. 2,000 |....._-.|..--.---] Virgin. | | a. 

TIN, RIE B | 0-021 | 0.95 0.027 | 0.32 |...-----| A. A. ~| 2,000 |...-..--|-------- | oe 

| TLIN,R8&9E_.| Columbia.....| 599A | 0.040 | 0.77 0.081 | 1.23 |..----..| S.A. A. 500 |._._.___|.-------| (Dekorra Twp.) | an 

. B | 0.031 | 0.74 | 0.040] 0.46 |....----) S.A. A. 500 |...-...-|--------| Composite, cropped os 

T1I3N,R7&8E | Columbia.....| 619A 0.046 |..._....} 0.080 1.54 | 2. --- A. A. 2,000 |_____..-|---..--_| (Tn. of Lewiston) — a oe 

B 0.031 |_-_..-..-] 0.037 0.58 |......--| S.A. A. 2,000 |__._.._-}.-------| Cornposite, cropped Ey oe 

SW {SW S. 34 | Jefferson_.__.| 563A 0.037 |.......-] 0.075 0.97 |___.....| S.A. S.A. |..__.__.|___---.-|------.-| Cropped. 3 

T6N, R16E B | 0.029 |.....- .| 0.088 | 0.17 |.---.---]| NA. | NiAL | .-.-----[--------fonee | hs 

_....-.-.-..----| Marinette.._.| 203A 0.020 1.76 0.125 3.06 0.111 S.A. _...._.-| 5,000 }|.-2---.-].--- (Dunkirk F. Sand) Pm 

B j___.____|_..____ujee------|-- ..- | -------- A. _......| 2,000 |.0.2--0-) 00. -)- Comp. No. 82, 83 
84. 

NESE Sec 30] Oconto _._.__| 8124 | 0.041 | 1.46 0.055 |... | 0.006 | V.A. V.A. 2,000 |. _..].....- .| (Dunkirk F. Sand) 

T28, R22E B | 0.018] 1.27 | 0.011 |._.. 0.012 | -S.A. S.A. 50 |... ...|. ....-| Cropped. | 

NE'% Sec18_....| Oconto.......| 8382A-| 0.013 | 1.38 | 0.050 | 2.03 ot BAL A. 2,000 |........]...-..--} (Poorly drained es 

T27N, R20E B | 0.025] 1:34 0.025 | 1.36 | .....--| A. A. 500 |__.._---|-------- phase). Virgin. oe 

NEWNW24 8.24 | Oneida.......| 741A 0.063 | 0.87 0.068 | 2.14 |........| A. |--------| 2,000 |..-..---]--------| Cropped. oe 

T39, R10E B | 0.030 | 1.08 0.026 | 0.72 |..------| A. |.-------| 2,000 |--------|-------- : 

NEMSW, Sec 33| Oneida.......| 7644 | 0.049] 1.00 | 0.073 | 2.11 |-.-.----] S.A. |-------.] 2,000 |.---.---|--.-.---| Cropped. 

_. 'T88N, R9E B | 0.043] 1.06 0.027 | O71 |........] V.S.A. ].-..----] 2,000 |...-..--]-------- . 

: SEL,NE Sec8 _| Oneida._.....| 863A | 0.059 | 1.06 0.099 |........|........) Ae |o--sc---{ 2,000 |-....---]--.-----] Cropped. : 

T39N, R6E : B 0.033 | 0.18 0.049 |_.......|_........| SiA. J --.---| 2,000 |.....---]-------- 

T27N, R16E.....| Shawano._...| 818A | 0.047 |........| 0.094] 3.46 |........| V.A. | V.A. | 5,000 |... ...] Composite, virgin. bo 

| | . B | 0.029 |_...----| 0.041 | 1.62 |_----.--! A. A. 600 |__2.----1-----.-- a rN 
: feat



| | bo oe 
EN . SS So OD — Location 7 Acidity : | gy. ——————_____|—___—_—_——| Soil . Total Total | Total | Organic | CaCOs | —-~——|———-—| Lime Total T otal Land Survey County No. Py K. N. Matter Litmus | Truog Rat. Ca. Mg. Remarks “ est - 

| Plainfield Fine Sand—Continued - SW 4 Sec. 9_._.__| Shawano_____| 828A *0.035 | (1.38 0.061 |..___._.] 0.026 A. V.A. 5,000 |__----._]_.______] Virgin. . “T26N, R16E B | 0.028] 1.84. | 0.038 |.---=_--| 0.041] A. S.A. 500 |--2 Joon | o 
SW4SW!4 8.18 | Vilas._........| 849A 0.047 | 0.21 0.082 |..--_. fee A. --------| 2,000 |_-.-_..._].--2 /2__] Virgin. oo -TA1N, R12E B 0.037 1.17 0.049 |_.-___-.__]..______| S.A. --------} .2,000 |_.__2_._.]|-_______ by en 

T4@43N, R10E Vilas_......--| 780A 0.058 | 1.12 0.078 | 816 |._..::..|- «a. _c....| 2,000 |... | . z oe 
_B 0.039 1.31 0.037 1.389 |___2 le lL A. -2-i.---| 2,000 |_-_--_____]________} 

| SE“4NW 8.27 | Vilas.........| 862A | 0.041 | 0.97 | 0.079 |_.....--|....-..-] VeA. |---.-.-.} 2,000 |---..___|.___.__.] Cropped. 2 T40N, R6E | B | 0.082] 0.97 | 0.0382 |.--..---j-2ll22l-] SAL [-olIIl 2) 22000 [222222 | 
| T21&22N, R3E ._| Wood....-...|1,064A | 0.029 |---| eee fee ef eee fees |e--.---|-----__|........} Composite, virgin. a 

Bj 0.029 |._.-.---)-2 222 elfen pe , 6 hg 
i T21&22N, R3E __| Wood________|1,065A 0.036 |--------]--------]--------]------ 2} 22} dee. Composite, cropped =. om vad B 0.028 -~-------|---- eee ee ee ef eee Lee ate ee te eee ee Hf os : yet 

Plainfield Sand S oy - “ile ~---------------| Bayfield......] 532A | 0.029} 1.68 | 0.062) 2.00 0.015 A. |.-.-----] 5,000 }...-.___|..._....) Composite, virgin. ff oe | oe B} 0,021 | 1.60 | 0.022) 0.39 | 0.010] S.A. |---2----| 23000 |---27777/7777777"| ~ No, 264,275. 2 le 
----------------| Bayfield___._.] 871A 0.022 1.19 0.061 2.03 0.019 V.A. j-.------| 5,000 |_._.____]________ Composite, virgin. 2 : coh | | B } 0.016 | 1.35 | 0.029 | 0.87 0.006 A. |.....-.-| 2,000 |_---____|-______- wD hk 
SE%SE}{ Sec 23 | Buffalo.......| 538A | 0.054] 0.85 | 0.061 |....._._.|........| ga. S.A. |_..-....].....-..|..._-__-| Cropped. = ST ~ T20N, R12E B |] 0.050} 1.05 | 0.045 |------- {0-7} aL S.A. Jeol 222 offre - 
T38, RI9W___---| Burnett_____.| 516A 0.026 1.47 0.057 0.96 0.015 V.A. |_--.----] 2,000 |-.-__.._|.______.| Composite, cropped ; B 0.023 1.59 0.031 0.42 0.003 V.A. |{-.-.___-] 2,000 |_._.____|____ 8 Comp. with No.517 a 

T39, RISW______}| Burnett___.___| 517A 0.026 1.42 0.039 1.92 0.014 S.A. --------| 2,000 |__._-_.__|__._....| Composite, virgin. ty | B | 0.021} 1.50 | 0.080] 0.422 | 0.007} S.A, |---22-2-} 2,000 |-2-_27__)-7-"777] Comp. with No.5i6 oe 
| -'T39N, RIGW.---| Burnett......| 579A / 0.022) 1.29 | 0.040} 0.90 | 0.039) A. |_.-.....} 2,000 |.......|...-..._| Jack Oak area. — oe 

— Composite, virgin. oe 

SE}4NE}4 Sec8 | Burnett......| 593A | 0.023 | 1.24 | 0.088 / 1.08 | 0.023] S.A. |........] 2,000 |.......|_..___._| Cropped. | re T41N, R15W ; B 0.013 1.23 0.020 0.33 0.007 A. ~-------' 2,000 [_--- LJ L_L_ Lee oe 

os | , : | }



a . : ‘ ‘ . , . 

T39&40N, R17, Burnett__...-] 606A 0.021 1.23 0.057 1.39 0.026 A. _.------| 2,000 |._-----_-|_-.-_-_-] Composite, virgin. | 
18, 19W B |__|. - ee eee eee ]ee eee eee eee eee] --------| Comp. with No.607 

T39&40N, R17, Burnett..._..| 607A 0.023 | 0.68 0.062 1.51 0.033 S.A. {-----.--] 2,000 |___.____]__-._-_-]| Composite, cropped 3 

. 18, 19W B 0.012 1.07 0.0385 0.61 0.023 S.A. {--------| 2,000 |__._-____]_-_--._-| Comp. with No.606 - 

SEMSE Sec33 | Burnett_......| 608A | 0.020 1.29 0.063 1.48 0.039 A. ceeeeeee 2,000 |_____.__|_-.-__--| Cropped. | . 
T40N, R18W , Comp. with No.609 ' 

SEYSW% Sec 33 | Burnett___...| 609A 0.012 1.24 0.073 1.56 0.033 A. _-------]| 2,000 |__._____]_-----_-| Virgin. 
T40N, R18W Comp. with No.608 

~-.----------.--| Burnett_._....| 664A 0.021 1.29 0.050 1.06 0.026 A. _..-----| 2,000 |__...___|___.._..| Composite, virgin. - 

, No. 590, 592, 603 

SWYNWYHS.1 Columbia_..../ 511A 0.025 0.71 0.043 0.85 nil V.S.A. | V.S.A. 500 |___.____]____--_-_| Cropped. : . 
T13N, R6E B 0.017 0.37 0.020 0.28 nil V.S.A. |. V.S.A. 500 |____.-__]-----.-- 

~---------~--.-.| Dunn-Barron 190A 0.042 1.26 0.082 1.89 0.071 S.A. {__-.---_-| 5,000 |__-______}--_-_--__| Comp. of No. 161, 

. B 0.035 1.27 0.041 0.65 0.048 N.A. [_-----_-] 2,000 |____----]-------- 15, 105, 106, 117, 
156, 160. hw 

/ NEYNW%S. 31 | Florence__..___| 720A 0.044 1.46 0.047 1.338 0.018 A. A. 2 ,000 0.283 0.448 | Virgin. nw 

T40N, R18E . B 0.021 1.27 0.025 0.59 nil A. A. 500 j__-._----|-------- by — 

NEYMSWYS.7 Towa_........] 232A 0.038 0:80 0.081 1.28 0.047 N.A. [{__--.-.-] 2,000 |_-__i.__|_.....__] Cropped. = 

T8N, R2E B 0.050 0.81 0.056 1.00 0.011 N.A. | -----._-] 2,000 |... -.--]-------- S . 

SEYVSE%S.8...| Iowa_..._._..| 386A 0.056 0.65 0.060 1.12 | 0.013 | V.S.A. |]------.-] 2,000 |.._._-.__]_----_-.-| Cropped. Pd 
T8N, R5E B 0.043 0.71 0.057 0.24 0.021 | V.S.A. {--------| 2,000 |-------.]------~-- 

we eeeeeneeeee---| Iron.--------| 896A |----2---|--------|-------- |---| eee eee] Ad [--------] 0.875 | 0.025 | 

NWYNWX%S. 35] Jefferson...._| 564A 0.037 |_-__-.-.]| 0.070 |_-_____ ]--_.__-_| S.A. S.A. |_-_---_-]--------]--------] _Cropped. 
T6N, R16E B 0.025 |____.___.| 0.044 ]_.______]_-_.____]| V.S.A. | V.S.A. |----.---]--------]-------- 

T15N, R3E & Juneau.......}| 252A 0.030 | 0.40 0.057 | 1.20 0.047 A. |----.---] 2,000 |_._..-_-]----..--| Composite. 
T14N, R38E B 0.020 0.68 0.029 0.66 0.092 A. ---.--.-| 2,000 |_._._.--|--.----- oe 

. T20N, R4E......| Juneau.......| 457A | 0.032 | 0.59 | 0.068 |......-.J.--.---.] A. |--------] 2,000 |-..--.-.]-------.] Composite. 

| T18, 19, 20N, Juneau.......| 4694 | 0.0321 0.43 | 0.062 |.....-..|........] A. |-------.| 2,000 |.-------].---..--] ‘Composite. ' 

NW 4{SW34 8.29 | Kewaunee..__| 553A 0.0383 {__._.-__] 0.088 |________]_-_.--_- A. _-------| 2,000 |_.--_---]--------] Cropped. 
T24N, R24E B 0.040 |____--__]| 0.016 |_-___-__]-------- A. ----..--]| 2,000 |_-------|-------- , 

SWY4NW148.18 | Kewaunee....| 554A 0.019 {_.__.___} 0.053 |________J-------- A. _ou eee 2,000 ______--|.-------|. Dunkirk Sand. 
T25N, R25E B { 0.020 !_______-!] 0.046 !_ 2 ull A. _.--.-_-! 2,000 |-____._-l___...--]| Cropped. nN 

| OD 

+ . | ‘ . | . | ’ . | )



nN 

Sf coe, 
Location Acidity , . : 7 |] Soil Total Total Total | Organic | CaCO? |—————|——___—-|_ Lime Total | Total | - . Land Survey | County No. P. K. N. Matter Litmus Truce Rat. Ca. Mg. Remarks 

TT 
A 

: | 

| a | : Plainfield Sand—Continued | . a oe SW4SE%4 8.17 | LaCrosse....-| 427A ( 0.029] 1.10 ] 0.069] 1.71 | 0.206] A. |_-__...-| 2,000 -------|--------] Cropped. T16N, R7W _ |  B |] 0.026] 1.16 | 0.055 | 1.42 | 0.411} A. |o----- |] 2%000 [2222277772777 : 
NW34NE¥ S. 35 | LaCrosse.....| 432A | 0.036] 0.48 | 0.058! 1.09 | 0.028| aA. |........ 2,000 |_..-_.._|_.....-] Cropped. Oe Ti8N, K8W B | 0.044 / 0.51 | 0.048} 1.66 | 0.022] S.A. [----7--7| 2%o00 [22277777 /07777777 hy . 
NW4NW8.9 | LaCrosse_....| 486A 0.034 | 1.13 0.054 | 1.28 0.044 | S.A, j--------] 2,000 |_....2 2} -2 Loe. Cropped. co / TI5N, R17W B | 0.080} 1.09 | 0.048 | 0.84 | 0.014] S:Al [2l222222] 2%o00 [22222277/0 2777277 gy 7 
TS4N, R1I1E.....) Langlade..-.-| 779A | 0.061 |_....-_.|-.....-_|-_.-_.-.| 0.019 | A. V.A. | 2,000 | 0.355 | 0.569 | Composite, virgin. a : ee B 0.0382 mwa me wee fom nen nel eee meee 0.012 S.A. A. 2 ,000 ~w ce ew wwe lime wow wn hong a 

--------------+-] Marinette....| 1994 | 0.080} 1.59 | 0.061] 1.08 | 0.078| A. |__| 5,000 |........|.......| Composite. > ay B --------|--------]------2-]--------[------5-] NeAL [22222222] 2,000 JOIITTITTIITITT| Nos 88, 89, 96 oS _ 
SW34 Sec. 12....-| Oconto....-..| 784A | 0.042] 1.46 | 0.048] 1.81 |......| a. A. 2,000 | 0.268 | 0.5271] Virgin. = ae T32, RITE B } 0.027] 1.27 | 0.018) 0.39 |---7llT) Ow A. {.--2 22 |e eee |e ot 
Sec. 18_.___._.._| Oneida__.____] 878A 0.051 | 0.76 ~---~~--f--------|--------] V-A. |. -..-___] 2,000 0.273 0.347 | Composite, virgin. x oes T38N,R6E | , B } 0.081) 0.94 | 0.027 |_-.-2-22fol LTT} a ED 270777 500 |-----___|.-..2-_- cA oy 
T36N, RI9W.-.-| Polk-..--.--.| 145A | 0.025 | 1.73 | 0.088] 1.28 | 0.060] S.A. |........] 5,000 |......|......] Com osite, virgi S 3 | oo B | 0.087) 1.75 | 0.019} 0.48 | O.047 22202. ooii|iriicirap Composite, virgin - 
NWKNW 8S. 33] Portage_.----} 980A |--...---]--------[--.2-_--]|--------}...-.___.] S.A. fA. _.---.--| 0.29 | 0.14 Virgin. a . T22N, RIE  =B I--------|-------- |---|. ello] uA. A. joo --2---|----2 |e 2 a 
SSW 8. 32...) Portage.....-} 982A |_-----_-|.._.-___|--_-_---|---_-- {oo} aL A. |--..----|------..|.---.-.-] Virgin. _ | T23N, RIE B |--------|--------]----.---|--------]--------} SVA. S.A. |OUDDTTIITT Trip | ae 
a---------------| Portage....-.|1,028A | 0.087 |..-.----|-..-.--_|....----}- oa. A. |.....-.-] 0.275 | 0.11 | Composite. oa B 0.032 meme nm we few ew wee fee een OL A. A. wee me we elem eel ew ewe 

- ' 

| T22N, R6&7E _..| Portage-.-.--] 983A | 0.088 |....-_.-].-...-._]__._...-]._......] oa. A, |._.....-|-.-....|......--] Composite. oy 
B 0.0383 mmm em we fe wee fee eH S.A. S.A. owen e mene [ie mene wee amen ee 

‘ ; 

| T42N, R7E_..---| Vilas_..-.----| 919A | 0.052 |-.--.--_| 0.096 |.-....._|.-.-....] V.A. |.-...-.-] 2,000 | 0.491 | 0.522 Composite, virgin. a au Bo! 0.046 tooo eee) oa OV Ska 600 |... te lee :



| Sec. 24 &25...._-| Vilas.........) 743A | 0.042] 1.19 | 0.047] 1.61 [__-_----) S.A. | M.A.+] 2,000] 0.33 0.19 | Virgin. oo 
| TA1N, ROE B | 0.029 | 1.01 0.025 | 0.67 |__-.___-|-V.S.A. |----__-- 500 |_._-..--]--_----- | . 

_.-------------| Vilas.-.......| 861A | 0.042] 1.11 0.057 |_....___|....___-| v.aA. | S.A, | 2,000 | 0.24 | 0.185 | Composite, virgin. . 
ua B | 0.027] 0.89 0.056 |--_...--|-.--__--| A. |--------] 2,000 |_.-_----]2.--___- a 

_oen--aeu---.---| Vilas_....----| 882A | 0.052} 1.29 0.068 |.......-|...-....| V.A. [.--.----] 2,000 }........|-....-.-] Composite, virgin. | 
oo B {| 0.041 | 1.12 0.088 |.......-|-.----_--| A.  |--------| 2,000 |--.-----]_-.--_-. 

w--ee-----------| Vilas....--2--/1 819A |--------|---~----|--------|------ | -------{-------- | MA |--------] 0-16 [---2---- : 

NEMNEX Sec 32] Vilas......-..| 785A | 0.068 | 1.21 | 0.094] 8.06 ]....----]--------] A. 5,000 |.......-]....-..-| Cropped. | | : 
| T40, RiOE B | 0.042 | 1.15 0.028 | 0.98 |......_-|--------| A 5,000 |__._-___|________]. oe 

T40N, R13W_.--}| Washburn....| 419A | 0.028 | 1.38 0.048 | 1.20 0.0165) A. |{.-.-----]| 2,000 |_.__.._.].-...-..] Composite, cropped oo oe 
B | 0.028] 1.386 0.019 | 0.17 0.024 A. |--------| 2,000 |___.-__-]-__----- a | , 

T40N, RISW_..-| Washburn._._| 420A 0.034 1.56 0.063 2.200 0.021 |; A. --------}| 2,000 |_._.____|___._---], Composite, virgin. : . 
| B | 0.027 | 1.70 0.023 | 0.360 | 0.002] S.A. j_--------| 2,000 |__-------|------2-] | 

7 NEYNEX 8.36 | Waukesha____| 210A | 0.020} 0.86 0.058 | 0.56 0.062 A. {_.------ 500 |_...._-_-|_-_----- | : 
| T5N, R17E B | 0.085] 1.00 0.029 | 0.41 0.030 | S.A. |_______- 500 |__.-----|--------|__. hy oo 

SWYUNW2S. 21 | Waushara-_-.- 25A 0.027 | 1.02 0.083 1.31 0.044 A. a-------| 2,000 |.....-_.}--_.----| Cropped. Ry a - 
| TI8N, R1i2E B | 0.034] 0.99 0.054 | 0.72 0.028 A. |_---_---| 2,000 |-__---_-]_-_-----| — | 3 CO 

NEYNE Sec17| Waushara____| 53A 0.037 | 0.78 0.064 } 1.05 0.045 | S.A. |--- -_|--------}.._----__]--------|. Cropped. a 
B | 0.027| 0.77 | 0.045] 0.44 | 0.027) NA, [2l22llII|TIIIIIITIIIIIII a 

| SEXK%SW Sec 22] Waushara_.__| 238A | 0.085 | 0.79 0.130 | 2.63 0.091 A. |_-.-----| 5,000 [--.---._].------- oo | ” 
| T18N, R13E | B | 0.013} 0.78 0.034:| 0.31 0.053 A. |.--_---.| 2,000 |-_-_-.__]/__._-_. 7 

: SWYSWSecl1l| Waushara....| 56A | 0.080 | 1.14 0.104 | 1.71 0.063 A. |__..-...|--------|_.------|--------| Cropped. ° 
T20N, R8E B | 0.026] 1.31 0.061 | 0.61 0.0388 | S.A. |___.-__-|--------|--------]_-------- | | 

T21&22N,R5 | Wood..--_---| 987A |____-.-_|--------|--------]--------}--------] S.A. | GA. |u--.----]---.----]----_---]| Composite, virgin. | 
| - & 6E : B |__..___-|__.__---|___-__--]--------|--------| S.A. S.A. |_-.-----|---.--_-|-------- 

wen-------------| Wood. _....-.|1,088A |_.._---_]--------]--------|---.----|--------]--------] M-A.— |-------.]* 0.39 0.185 | Composite, cropped 
| —_ B |_....__-|_....---|_____---|---.----|--------|--------|--------|--------| 0.804 | 0.281 

| _.u-------------| Wood.-------( 986 (_-_ee ete eel S.A, Ll 0.24 | 0.185 - : 

| | Poygan Clay | | , 
| woneenesnces eee] Fond du Lac. 319A | 0.115 | 2.22 | 0.480 | 8.05 | 0.478 | N.A. |-------- 500 [ssc] Composite. | 

_ B | 0.0871 2.66 0.222 | 3.86 3.187 | N.AL IL -- 500 |.-_--.-.-|----_--- : . 
. - Ww)



: ‘ 
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a a a a a a ey CS 
Location Acidity eo —_— | Soil Total Total Total | Organic | CaCO’ |—————-.——_—_! Lime Total Total J Land Survey County No. P. K. N. Matter Litmus Truog | Rat. Ca. Mg. > Remarks 

, es 

oe Poygan Clay Loam . . | -~---+.-.-..-.--.| Waushara_.__] 194A 0.056 2.82 0.330 6.32 0.140 S.A. |-------.] 2,000 |_-_-_._- --------| Composite, cropped _ B | 0.060] 3.17 | 0.085] 0.59 | 12.985] N.A. |7____-- 500 |-2---2--|------__| of No. 19, 21, 22, 
“a te Cia Bor > : . a 

, NEXKSEKNE Waushara_..-) 19A | 0.040 |....-.__|-._.-2--|.------|.---2222|222222- 2] 22 oe f--- te Cropped. : Sec 34, T19N, — BY] 0.053 |..---.--|-------2]--- 2-222] 22-22-22 [eee | TT ee : hy R13E 
: i 

NNEMSW2 | Waushara....| 21A | 0.082 |.-_--.-.|.-..--..|--------|.2-222-.|-------]-.----f-22----|_---- 2] Greppea. Ry Sec 24, TI8N, B | 0:062 |-.----..|---.----|--------]--------[--------]-2222222[ DT tr 
WYSWHNW | Waushara....| 224 | 0.076 |.-_-....|-----2 2) --o2---feeeeee] fee pices... |------} Cropped. 2 Oo Sec 36, T19N, B |. 0.062 |_-----..}--.---2 [eee Ss : R18E | | So Bo tA . 

 Poygan Silty Clay Loam - © So wevsecsceseeeese] Walworth..-/1 4664 [ensoreee preteens pooceoeeeoeeeeeefenpee ces fescpeteefpecneneefeonceeee] edd J my y | 
7 | Poygan SiltLoam Se , 4 >. 

NESE, See 33) Waushara. ...| Q4A | 0.053 | 1.42 | 0.220 | 4.79 | 0.021 | V.A. (rrro---] 5 000 |--------|-------- Cropped. a T18N, R13E B | 0.052 | 2.32 | 0.029! 0.21 8.978 | A. | __- 500 |_______- “rit : | S ot 
. | . Poygan Fine Sandy Loam - | . | | = my 

SE%NE Sec27| FondduLac_-_] 315A | 0.096} 1.79 0.488 | 8.10 1.089 | NA. |--------] «500 J-----2--|--__-__-] Cropped. oa > T17N, R18E B | 0.058] 1.75 | 0.172} 3.48 | 10.550] N.A. |..-_..-| | 500 |... 2 02}07277777 | 
SW 4 See4_--...| Oconto__....-| 830A | 0.086 | 1.69 | 0.289 |_._...-.|........| NA. | NA. | 500d... |. Virgin. T26, R21E B | 0.028 | 1.45 | 0.055 |----22ZLIL227- | NVAD | ONIUAL 500 {__- 22} | 

: Superior Clay 7 HO : 
T46&47, R4&5W-| Ashland and 268A | 0.048; 2.67 | 0.025) 2.85 | 3.72 | NA. |_..__... 500 |.-..---_]----_---] Composjte, virgin. Bayfield Bj 0.058 | 8.00 | 0.041) 0.498) 0.218 | Nia. [-27TTTIZ} 500 [222IDITITTTT IIT re: | 
T47&48,R2-3-4W) Ashland_.---.| 873A | 0.035 | 2.640 | 0.087 | 2.51 | 0.045/ S.A. [_..--2-_[o-------|---- oo B/ 0.041 | 3.060) 0.089 | 0.620] 0.811] NA. |-02llULI IIIT . 
See 29, T51, R4W | Bayfield_..-.-| | 82A | 0.080] 2.44 | 0.075] 0.92 | 6.772] NA. |---| 500 ]------| | a | : B ! 0.035 | 2.45 | 0.041] 0.385 | 8.213] NA. Io U7] | 500 DTT Tp es |



Sec14,T50N, | Bayfield._----| 338A ] 0.054] 2.28 0.066 | 1.12 | 6.489] N.A. |-------- 500 |____-_.-)-------- | 
R5W | —_ B | 0.027| 2.36 0.086 | 0.30 | 8.355] N.A. |--.----- 500 |_._..-_-|-----_-- / a 

_..--.-.--------] Bayfield......| 344 | 0.049] 2.32 | 0.083] 0.82 | 6.176] N.A. |--------| 500 |__..____|_-.-_.__] Madeline Island a 
— | a ee B | 0.041 | 2.35 | 0.036] 0.30 | 7.066 | N.A. [-------- 500 |_---_--_|--------] Exp. Orchard a 

Sec 22,T47,R4W | Bayfield___-..| 41A | 0.029 | 2.45 | 0.101 | 2.47 | 0.090 A. |__------] 5,000 |.-.----_|----___- 7 
| v3 _— B | 0.033} 2.65 | 0.039] 0.50 | 6.3881 | N.A. |-------- 500 |_..---_-]------_- | 

SW{SW Sec 32] Bayfield___...| 272A | 0.046 | 2.78 0.145 | 3.388 | 0.026 | V.S.A. |.--.----| 5,000 | 0.983 | 1.44 | Cropped. a 
| T47,R5W B | 0.055| 8.20 | 0.047] 0.55 | 0.288 | N.A. [--_-_- 500 |_-.-..--|-------- : os | 

--.---.---------| Bayfield.....- 46A 0.022 |--.-----]--------]--------|--------|--------|--------| 5,000 [--------]-------- . 

__.-.......-----| Bayfield.._...| 205A | 0.053 |......-.|.-.....-]_-..-.--|-.-.----].-------[------ || ---_|-__. | Composite of 32, | | 
| | B | 0.067 |_.._.-.-|_--.----|_---_----|_-------|_-------|_-------|--------|--------|_-------| 85,34, 41 | ey 

T47&48, R1LW _.}] Douglas.___...| 262A 0.050 2.50 0.165 3.90 0.044 | V.S.A. A. 5,000 |_-_._._-]_-.-_-__| Composite, virgin. - : 
: . B | 0.038 | 2.76 0.058 | 0.83 1.40 | N.A. |____---- 500 |_.------|_-----_- x = 

| SEXY,NE%, Sec12| Douglas._....| 646A | 0.043] 2.72.] 0.132] 2.98 0.029 | S.A. A. | 5,000 |.___..-_|_._-_-_-| Cropped. Ny . 
T48N, R12W - B | 0.048 | 2.68 0.072 | 1.05 | 2.621 | N.A. |_------- 500 |.--.----|-------- | Sy | 

| ~-----.-.-.,-----| Douglas___._-| 662A 0.038 2.72 0.116 2.52 0.084 | V.S.A. |___-_-__] 5,000 0.807 1.63 Composite, virgin. 2 aa 
| } “Ts —_ B | 0.047 | 2.78 0.071! 1.18 | 0.7991 NA. [-L2ooooe 500 |__..__-|---.--.-] No. 644,648,650 

ny . 

. | Superior ClayLoam —_. . 

T15N, R16E.-.--| FondduLac.-) 346  |--------]--------|--------|--------]--------|--------]--------J--------] 1.64 | 1.78 - 

. SWYNWH,S. 31] Juneau____---}| 226A 0.063 1.38 0.164 0.74 0.034 S.A. j_-------| 2,000 |_._..___|]___-_...| Cropped. a 
116, RAE oo B | 0.050] 2.32 0.053 | 0.57 | 0.013] S.A. |_-__-_--| 2,000 |_____-_-|__.____- | 

SW{SW,8.15 | Kewaunee_._-| 392A | 0.042 |----.__-| 0.107 |__._2.__]..-.2___| V.S.A. [_-_____- 500 |___.__._|__.-__._| Cropped. 7 
-T23N, R24E B | 0.076 |--------] 0.042 |--- lll ljlllll lll) NAL JDloo loo 500 |_.------|-------- | | 

| _---------------| Waushara....} 197A | 0.049 | 2.38 | 0.161 | 2.86 | 0.118] S.A. |__-.----| 2,000 |._...._.|._.-._..] Composite, cropped : 
| B | 0.039] 3.24 0.070 | 0.87 | 0.259 | N.A. |__-____- 500 |_-.-----|_-------| No.17,18, 59. . : 

SUSE Sec27 __| Waushara_...| 17A | 0.022 |_____-_.|.---.-_-|--..--_|--------|------_-|_-------|_-------|--------]_-------| Cropped. | | 
T18N, R13E B | 0.040 |--.--.--|---2222_|--2 ef ee ee ileee|ee | 

| SWSWY%S.5 | Waushara.__..| 18A | 0.049 |.---.-__|------_-]_-------|----_--__|_---_-__|_-_-____]_-.-_--_]________|________] Cropped. ) 
T18N, R13E B | 0.058 |----_-__|_-______|_-__-____l--_-_-__[--__ [bop os no | | | 8 .



) | | . ’ me. N . . | : ' . mo : " 7 | 

nN . 4 : 

iS , 

SC Location ' . . Acidity { - 
—_— | | SCS ill Total Total Total | Organic ; CaCO? |—————-_|—__—__|_ Lime Total |. Total 
Land. Survey : County No. Pp | XK. N. Matter Litmus Truog Rat. Ca. Mg. Remarks | 

: pe . Superior Clay Loam, Rolling Phase | , . | 

NESW 4 Sec 80 FondduLac..) 310A | 0.051) 2.37 | 0.125) 2.07 | 0.065} S.A. | V.S.A. | 2,000 |_-..---_|.--.-.-.| Cropped. o 
TIIN, R19E | B | 0.077} 2.90 | 0.064! 0.87 | 2.217] NA. | NA. 500 |-2 22222 |L 2 2IITTE | | 

SE3,NE%Sec18| FondduLac..| 327A | 0.064| 2.97 | 0.189/ 8.93 | 0.041] S.A. |{..,-----| 500 |.-..-._.|_.-.....| Cropped. - 
~ 15, R18E B }| 0.054 | 8.22 | 0.074] 0.96 | 0.074 | NA. [--22222-] B00 J2L22ZII/IIIIIID m oo 

T16N, R1G&17E -| FondduLac..| 340A | 0.054 | 2.66 | 0.169] 3.69 | 0.269] N.A. |-.----..| 500 |...-.-.-|.-.-..--| Composite,cropped WW | : 
B | 0.068 | 2.77 | 0.068 | 0.97 | 10.128 | N.A. [2222222]. 600 |--2 2 2LI)IIIIIIT. to = 

SEMSE Sec 18.| FondduLac..| 346A | 0.062 | 2.94 | 0.184] 2.56 | 38.181] NA. |..-.-...| 500] 1.780 | 1.640 | Cropped. o of 
T15N, R16E B | 0.071 | 2.63 | 0.036 | 0.31 | 20.814] N.A. |--------| 600 |--..__.-|.-.___.- 8 eo 

: Cone 

SW4NW34 8.18 | Kewaunee....] 393A | 0.064 |--.-.-..] 0.141 |_..-..--[-----.--] VS.A. |----2-] 500 Jee -|-----2--] Cropped, ee 
T22N, R24E , B | 0.078 |--------} 0.051 |--2222 22/2222] NAL [OCIIIII) B00 FLLTTIII TTP oO 

NEUNE See 22 Kewaunee....| 394A | 0.048 |_....-..] 0.077 |......-_|..--....] A. [-.------| 2,000 |....-.__|_-.__.._] Cropped. " 7 “fa 
S25N,R23E | B | 0.078 |--------} 0.059 |--------)------2] SAL [OUI "00 [LLL 3 oy 

NWNEX S.20 | Kewaunee-...| 395A. | 0.053 |_.-..-..] 0.158 |_-...---]_-.----_] V.S.A. |--------| 500 |---_____]________] Cropped. > . dl 
 T2ON,R25E | — B | 0.084 |--------) 0.064 [2-222 f ll) NaS fl2Do22} B00 [222222222 a Q cay 

T25N, R23E____.| Kewaunee_._.} 400A 0.083 |.--..---| 0.076 |_.....__]__...-_-] V.S.A. |----_._- 500 |.-.-..--|--.-----] Composite, cropped S "iii 
yo os B 0.083 }_----.--} 0.067 |_....._-|_._-....| N.A. |. ---_-- 500 |--------]--.-_--- wy taal 

NENEX, Sec 8| Kewaunee....| 401A | 0.057 |.....-..} 0.098 |.......-|-.....-.] 8.4. |_..--..-| 2,000 |......._|-_....__] Cropped. > SO 
T23N,R23E |. B | 0.075 |--------| 0.040 |---2 222 2]-LllLlll] NvAL DDD} “b00 JETT TIT] LIT TTT . ) 

T22N, R24B...../ Kewaunee....| 402A | 0.046 |......--] 0.126 |--..----).-.-----| S.A. |---| 2,000 |..._____|._......] Composite, cropped oe 
| BY] 0.065 [_--2222-] 0.052 [22-2222 2f | Nea, [CTDITZ] B00 LITT 222] - i 

SW34SW348.16 | Kewaunee-...| 408A | 0.068 |........] 0.118 |.......-]_.......] v.g.a. |_-.-.--] 2,000 |-......_|_-_.____] Cropped. aaa 
T24N, R23E | B | 0.085 |--------} 0.058 |-.022222]22 22220 L] ONAAS Jolllll} "B00 [LITT ILI] | oe 

NESE 8.10 | Kewaunee....| 550A | 0.041 {..-----.} 0.108 |........]........] N.A. |.....-..] 600 | 0.988 | 0.890 |' Cropped. ..., ay 
T25N, R25E B | 0.068 [22222227] 0.068 [22222III|TTIIIIIT) NAD [TTTTIITT} 00 fee ff 7 

NE34SW%S.31 | Oconto.....--| 809A | 0.055 | 38.22 | 0.109] 2.07 | 0.151] N.A. | N.A. | ~ 500} 1.02 | 0.970 | Cropped. | re 
T28N,R21E B | 0.067! 2.12 { 0.0461 1.02 | 19.6621 N.A. | NLA. 500 |. tee et | ou



. Superior Silt Loam, | | - 

. . sec new "| Bayfield... --| | 836A | 0.0382 | 2.38 | 0.115 | 2.40 | 0.025 | A. e--2oto] 2 ,000 erszzcccfeccccc | oe 

| T50N, ROW B 0.084 | 2.80 0.059 1.15 8.522 | N.A. |[-------- 500 |_-.-----|-------- . a 

, . . bl. oO . , ust 

ne | Superior Loam - ; . ae 

| Soapottccrecoene| Waushara- . --| 196A | 0.030 | 2.36 | 0.258 | 4.73 | 0.116 AS | nee 2 ,000 Jnz222277ferc ooo | Composite, cropped re: 

So, B 0.018 | 2.98 0.105 1.43 1.661 | N.A. [_------- 500 |___-_-_--I_------. of No. 52, 60. , py 

| : : Superior Loam, Rolling Phase . | oo 

. NWYNWX S. 18 Florence......| 725A 0.031 2.08 0.067 1.69 |_.._.-.-} S.A. A. 2,000 |_...__...]_-------] Virgin. oT 

T38N,R18E_s B 0.048 2.11 0.088 0.94 |..._-...| V.S.A. S.A. 5,000 |_.------]-------- a . oe 

T25N, R24&25E .| Kewaunee....| 549A 0.048 |________]| 0.086 |.._.___-}--------| N.A. |-------- 500 |_._-_-_-]_------- "Composite, cropped . 

: B | 0.064 |_.--.-.-| 0.046 |-....---|..-.----] N.A. |--------] 500 |--------|-------- . of 

NW SEX S.8_.| Kewaunee._..| 551A 0.054 |_._..__._] 0.166 |_.____..]....--_.| N.A. j_------- 500 |_.__._.__|___-.-_-| Cropped. : - 7 

T25N, R25E B | 0.051 |......--| 0.056 |.....---1--------] N.A. [-------- 500 |_.------1.------- - . a 

Superior Fine Sandy Loam, Rolling Phase . a mo 

| SESE 8.3_-- | Florence.....-| 724A 0.045 |__._..-_-]_.0.078 2.04 |. --- ---- A. S.A. 2,000 }__.__-__]_-------] Virgin. he : 

T39N, RISE B 0.038 --------| 9.0387 0.95 |.-_----- A. S.A. 2 ,000 |_______-]-------- hy 

NWYNWX S.7 | Kewaunee_-___|. BB2A 0.0388 |___-----| 0.170 j_.____--]_-------- A. ___-_._-| 5,000 |___..._.]._.--.--.| Cropped. nN a 

T25N, R25E B | 0.047 |...-----| 0.058 [2722ILTI{TILTTTET) NAL [22 222L2L] 600 |------]-------- 3 | 

‘T47N, RIW-..--| Iron...------| 898 |__-__-_-|_.------_-------]--------f-------1--------| A) [--------1 0.595 | 0.160 | Virgin, composite. S - 

| a — Se . Superior Fine Sandy Loam, Rolling Phase . pd 

NWYNEX 8.15] Oconto.._-...] 745A . 0.067 1.78 0.137 3.01 0.044 | V.S.A. S.A. | .:500 |__-_-----}-------- Virgin. | a 

7T29N,RI7E | 4 ‘B | 0.037] 1.94 | 0.028] 0.52 | 0.011 | S.A. | V.S.A.] 2,000 |-....---|-------- ce a 

T26N, R17E_---- Shawano_.._.| 820A | 0.049 |_______- 0.124 2.92 0.088 N.A. N.A. 500 |________]_._-._-_.-| Composite, cropped 2 | 

. " . B 0.048 };_.___-.-| 0.056 1.10 0.201 N.A. V.S.A. 500 | ____----|]-------- oe 

T25N, RI7E..---| Shawano-...-| 821 |_.._.---|_-------]--------lL-------|-----+--L-------|--------1--------1 0.58 | 0.255 | Cropped. 7 oe 

7 . - . Superior Fine Sandy Loam — A —— 

~----------.----]| Juneau.._....| 669A 0.031 0.32 0.081 1.91 0.032 S.A. |__--_----| 2,000 |....-.--|]-------- Composite, cropped — 

B 0.045 0.67 0.040 1.71 0.036 S.A. |.._-_---| 2,000 )_-------]-------- o. 249, 254 - 

NWYUNW S. 32| Mawinette....| 938A | 0.021 | 2.00 0.055 | 1.17 0.089 |___.._..|..------| 2,000 J.--2.---}-------e} - 7 lo 
T37N, R19E } B |...2---.|--22---2|---2----|---2----|--------] Ae |--------] 5,000 |--------]-------- : . 

SEIZNE% Sec25 | Shawano.....| 824A | 0.044] 2.36 | 0.079 |.-.-.-.-|--------| Nea. | V.S.AL | 500 |_-/c2..1|--2u..-.] Cropped. 
T25, RIGE | B | 0.042 |} 2.54 0.031 |_-.-._--|---.----| V.S.A. | S.A. | 2 ,000 | awn w ee fee eae Lo 

T26, RIG&17E._.| Shawano.__..| 825A | 0.041 |.-------| 0.158 |.._.--_- | OAL. 4 -VAS.AL |. «500 2 -_-__.]--___-_.}| Composite, cropped ho | 

| B 0.0387 |_....---| 0.065 |_.-_-___l__.._.--| V.S.A. S.A. | 2,000 I_--. ----|-------- site 
, . co :



| On SSS 
CSS . 

‘ - Location Acidity a —_- |---| CS ill Total Total Total | Organic | CaCOs |—_——,—___—___| Lime Total Total Land Survey | County No. P. K. N. Matter Litmus Truog Rat. Ca. Mg. Remarks 
est 

Superior Sandy Loam " | 
~-------------.-} Bayfield.....-| 365A | 0.03841) 1.08 0.092 , 2.05 0.264 |] V.A. |--.--.--] 2,000 |___..___-_]_______.] Madeline Island. oe , | B | 0.044] 1.89 0.068 | 0.59 0.748 |} S.A. |_______- 500 |..._.-__}_______- - a . 

. by / SE} Sec 35_.._..| Bayfield......| 387A | 0.0401 0.56 0.040 | 1.18 1.119 A. {--.----.] 2,000 }_._...._]_._._._-] (Superior Sand) tt | T47, R5W B | 0.024] 0.79 0.028 | 0.61 0.204 A. |__.--2_- 500 |.....-__]_______- by | 
T50N, R5W_.---| Bayfield.....-| 38A | 0.019 | 0.74 0.047 | 1.88 0.187 | V.A. |--..-.--] 5,000 |--.....|..._.__.| (Superior Sand) wm a | _ B {| 0.032 | 0.76 0.023 | 0.59 0.178 A. [-----.--] 5,000 }__.-____|________ So | 

rm a NW} Sec 36__...| Bayfield......| 394 | 0.035 | 0.61 | 0.049 | 1.01 0.066 A. |--------| 5,000 |_-...._.]...._.__] (Superior Sand) ly | T49, RSW B | 0.025 | 0.69 | 0.033 | 0.52 | 0.057) A. |_2-2-27"] 53000 |22272777}22277777] wm _ T50N, ROW.----| Bayfield......| 40A | 0.019] 1.67 | 0.067| 2.35 | 0.080] v.a. |... 5,000 |-.--____|._..___. o a —— Bj} 0.038} 1.99 | 0.058] 1.54 | O.utd | S.A [72277277] 53000 02222222 p2ir 222 3. on T49N, R5W-..--| Bayfield....-.| 424 | 0.029| 1.87 | 0.074] 2.08 | 0.166] ga. |... 2,000 |.-....._ |... os - : B | 0.040} 2.24 0.053 | 1.37 | 0.459 | NA. J_-__o_. 500 |---...--]---____- wa of , 
wooetacesoa-----| Bayfield__..--| 444 | 0.018 |_.--._._|--2222--)-2-2222-]--------]422-2--|---- |e a oo 

| wooeceoeeenoooe-| Bayfield-.-..-| | 45A | 0.040 |.-_.-.--]--------|-------]--------|-----|eeeee fee ” 

----+-----------| Bayfield__..__| 204A 0.036 |.-------|-------_]--------]--------}e222 2 _|ee fe. --------| Composite of Ne. — | B | 0.086 |----.---|--------]--------|---2----| ee 22 fe 37, 38, 39. - | ~----n---2------| Bayfield...--.) 206A | 0.048 |._----{--2-- 2-2-2222 |e eee fee .----.--| Composite of No. oe B | 0.053 |.-------|--.-----|--------]------- [ee fp 35, 40, 42. 
NEWNWXS.14| Waushara___.| 614A | 0.021 | 1.36 0.298 | 5.65 0.106 | NA. |{_--____- 500 |.__.-___|._..___.]' Cropped. | or T18N, R12E | B | 0.028 | 1.60 0.048 | 0.41 0.075 | S.A, jo. ___- 500 |___.-__}__-____- oo 
NE“ NESE | Waushara_.-_| 20A | 0.036 |_-_..-_.|......--}..------[.-------}_------ | -----.-.]-......_] Cropped. Se Sec 15, T18N, B | 0.081 |.-.-..-.|--------|--------]--------}2--2 222) oo



Superior Fine Sand : 
T25N, R16&17E | Shawano. .---| 823A | 5 ote | 4 ae | 0.061 |pocctetcfeccce] oi | ok | 2,000 |-22---2-|---7777-| Composite, virgin. os 

.011 0 -0:083 |---_----|--------| 5.A. A. ) wa oe |e --e eee oan 1 

| — | - | Rice Lake Loam (Antigo) - . | oo 
T34, R11&12W _-_| Barron__._._-} 155A 0.056 1.43 0.114 2.62 0.124 V.A. |_-------] 2,000 |_----.--]-...----] Composite. Se 

B 0.042 1.41 0.042 0.72 0.075 V.A. |--------| 2,000 |--.-..--|-----.-- - oo 

~.---..----.----| Barron, Polk..| 191A | 0.055 | 1.71 0.142 | 3.00 | 0.143 | N.A. |__------ 500 |...._-_.|_...-_..| Composite. | : a 
’ B 0.049 1.80 0.058 0.67 0.073 S.A. |-------- 500 |_-_--.--|-------- or LAG, 147, 150, . a 

_otune----------| Dunn, St. 1864 | 0.066 | 1.46 | 0.186| 3.67 | 0.114] v.a. |_-------| 5,000 |..-._._.|...-.-.] (Dark Phase) Com- ~ Bn 
Croix B 0.038 1.45 0.073 1.59 0.077 V.A. |--------| 2,000 |_.-...-_-|----.-.. posite 5, 10, 108, a th 

121, 123, 124, 139 Oe 
; oo ‘| 153, 157. 

-...........-.--| Eau Claire & 182A 0.061 1.94 0.169 | 8.03 0.136 A. __....--| 2,000 |_._.____|_.______] (Silt Loam) Com- — 
Dunn B 0.061 1.46 0.058 0.45 0.072 S.A. [--------l 2.000 |--------|-------- posite No. 7, 111. oo 

oe Rodman Fine Sandy Loam | | . ae . a 
NEAR ne Sec2s | Jefferson. - - | 559A | 0.035 po222o] 0.066 |--2222oc fcc] S.A. | V.S.A. Jprcrctetfoccececceee | Cropped. w : 
_ ‘TSN, R13E a B | 0.038 |--------| 0.043 [----_---IDTlDTToT] swal | WiSwal [OD DI TUS TIT i : 

| | : Rodman Gravelly Sandy Loam a oo 
SWHSWH S. 22 | Fefferson....__ 680A | 0.041 |--------] 9-988 |--------|--------] VSA: | V-S4 wonnnee-|anone foro Cropped. S : 

T7N, Ri3E B | 0.085 |___-.-.-] 0.048 [Sc200000 --------| V.S.A. | V.S.A. | cccoceioconeebentt2t: Me 

so > Rodman Fine Sand 7 | | 
SWYNW% S. 35 Jefferson. --- 560A | 0.084 “cr7777] 0.062 |neeccz-|eeeeeoe S.A. S.A. essere bocce fecccecz] Cropped 
TSN, R1GE | B | 0.032 [22222722] o.o37 2c2ccc7eccc2zcc] svat | Nea, [Scccoceckecotrrccfetczecoch a 

| . Rodman Sand | | 
SEYVNEX 8. 20 | Kewaunee... 406A | 0.034 |--222277| 0.067 srrtccee [poco eoo | N.A. |----72-7| 500 |prsccrccfeece eo] Cropped. 

T20N, R24E B 0.036 |--------| 0.030 |-----.--1----.---] N.A. I_------- 500 {_---_----I-------- : 

a a Vesper Silt Loam . | 
~--..-----------] Wood__._____ 1 0504 0.035 _.--.--.|--------]--------]--------|]--------]--------]--------]--------|--------] Composite, cropped 

0.009 |_____-__|__-_ nee] Jee eed ei lee eee |---| -- ee 

T23N, R2&3 E...| Wood_______- 10614 0.088 |______._]_-_____-]_--_-----_|_-----__| V.S.A. |__-_-- -)----_-_-}|) (0.875 0.30 Composite, virgin. 
0.026 |________|_______.]_-_---_-|-----_--|--------]__------|--------|--------]-------- 

T23N, R4EB ..---| Wood.-------|1,054A4 |_-..--..|--------|--------| -2------]--------| \V-S.A. |---2----]--------] 0.560 | 0.88 | Composite, virgin, 

T23N, R8E.-..--| Wood__....--|1,055A | 0.062 |_.._...-|_..._.-.}--.-----].-------|--------|--.-----|.-------|.-.--.--|.-------| Composite, cropped pg 
B | 0.082 |-_--_----|--2 22 olden eee eee} e ee OH :



{ 4 . ' ' ' noon, rt . . ce EE 

Location Acidity | 
————_ | —___—_—_—_———-_|_ Soil Total Total Total | Organic | CaCO? |—-——-|—_————-|_ Lime Total Total ; , 

Land Survey | County No. P. K. N. Matter Litmus Truog Rat. Ca. Mg. ‘“Reétharks 
es . 

| | | Vesper Fine Sandy Loam | ae oo 

T22N, RSW. ...-| Jackson------|1 317 [--vereocpoveteccfrrsecces pence ne |caeesee| V.S.A. |-----er [poor] 0.07 | 0.06 | --e2-ceecceecceee Oo 7 

| | Vilas Sandy Loam - a . eS my | o 

T33&34N,R9& | Langlade.....| 755A | 0.038] 0.97 | 0.097; 2.92 ]_.------] A. Via. | 5,000 )....-..)........] Composite, virgin. by . 
10E B | 0.0385 1.56 0.066 2.14 |_---.--- A. A. 5,000 |_-...-..-]--2 ee . mo ua 

T82, R14E_....--} Langlade_.---| 777A | 0.052 | 0.97 0.10 | 2.98 jJiz_ecc.] V.A. A. 2,000 | 0.471 | 0.400 | Compoaite, virgin. Q . oo 
Bj} 0.057] 1.56 | 0.065} 2.41 j_.------] VAL | VA. | 2,000 [222-2 fo. lo. 5 ees 

oo SW34Sec35._.--| Marinette.___| 94A | 0.069] 2.14 | 0.083 | 1.45 | 0.156 | a. |.--...-.| 2,000 [.-.----fe fo et: 
T37N, R19E B |--------|--------]--------]--------{---+-++-} Ae [----2---] 5,000 [2-22-22]. S$ pl 

NEWNW34 8.26 |. Oneida__._..-| 765A | 0.050 1.55 | 0.063, |. 2.07 |.--22---} V.S.A. |--..--_-_| 2,000 |--______|-.____~_]: Cropped. os a) 
7 ..T88N, RIE B 0.041 1.56 0.030 | 1.05 |--------| V.S.A. [-----___| 2,000 |-_.-____J---- eet op Oe = ce 

a SE fa Bec 1b. - --- Oneida......_| 870A 0.057 |--------| 0.108 |-2--_-_-|-.--_----] VA. |-----__- 500 |_.---.__|--.-_-__] Virgin. NM ye . 88N, R6E : B | 0.052 |-..--.--| 0.052 [----02 fll} aL LITITZ] 2,000 [222222 TTT Ce Q CT 
Sec24._._-.._---| Oneida_......| 866A° | 0.069 |....._._} 0.079 [--2-2---|--------] Vea. foe------] 2,000 |. || virgin Ds Sy 

T39N, R6E B 0.052 |----_..-| 0.050 |--_._---|--...--- A. --------| 2,000 |.._-.-__}.-_.____]. wH pd 

W UNE Sec. 31] Oneida.-...--| 767A |-...-.--|-------_|--------|--------]--------|------__]----.---[------.-] 0.3845 | 0.085 Bs 2 | os 
T39N, R10E ; , ; 4 a wo 

SEWVNEXS.9._.| Oneida....--.| 871A 0.061 j-------.} 0.093 |-.._____|-..----.|---.--..]--------]--2,000 |_._._.__]..___._.| Cropped. vdey 
T38N,R6E | B |] 0.087 |---- 2222} 0.071 fore 2 fooo [222222222 oe os ‘ 

, " / . | .! jee! | 

NWSW 8.16 | Shawano..-...| 761A 0.038 0.97 0.108 5.08 |_.-...-.]| V.A. V.A. 5 ,000 0.492 0.380 | Cropped. at 
T26N, R12E B 0.031 1.56 0.053 | 1.738 |----.-.-| V.A. A. 5,000 }.._.._-__]-.- 2 Le - : a 

T41N, R6B.....-| Vilas....-----| 921A | 0.064 |_.......} 0.080 |..2..-_.]-------.] V.A. |--------] 2,000 |......._|_...___.] Composite, virgin. | | Ny 
| “eee } B | 0.046 |.....---| 0.044 |----.---|--------] WiAl (22227727) 22000 [27727777722 zp ome He, virgi oh 

Sec 27, 34, 35.....| Vilas...-----.| 784A 0.063 | 1.20 0.052 |---.----|--------| A. | |--------}] 2,000 | 0.443 | 0.414 | Composite,virgin. | | T40, RSE «BB | 0,056 | 1.21 | 0.026 f--- 222 fT} aL FLITETI) 25000 |. f ep tk



. . | - Vilas Sandy Loam, Rolling Phase _ - 

| Sec 17 &18.._...; Oneida_......) 864A 0.063 |____.__-| 0.064 J.._..---]J--------| A. J--------] 2,000 |-.------|--------1 Composite, virgin. i 

T39N, R6E B | 0.056 |_._.----| 0.050 |-.-..--|--------] V-A. |--------| 2,000 |-.------|-------- oe 

Sec29.........--| Oneida.......| 867A | 0.072 |........] 0.068 |_.......|..------] V.A. |--------| 2,000 | 0.808 | 0.496 | Composite, virgin. oe 

T38N, R7E B | 0.054 |___-----| 0.088 |----..--|--------| A. [--------] 2,000 |-....-.-|-------- 4 

, | . | 4 
Sec. 10, 11..__...| Vilas.........| 782A 0.062 | 1.15 0.047 | 1.58 |{..-.--.-| S.A. |--------| 2,000 0.442 | 0.403 | Composite, virgin. ye 

T42N, R9E B | 0.0631 1.21 | 0.080} 0.95 |_-------| S.A. |---.----| 2,000 |...-.-.-]-------- - _ 

| | Vilas Fine Sand : a : . 

NEXNEX Sec6.| Florence....-.| 722A |} 0.046] 1.22 | 0.044] 1.88 |--------] A. A. 2,000} 0.36 | 0.095 | Virgin. o . ; 

TS9N, RISE B | 0.028 |_...-..-] 0.025 | 0.65 |--------| A. A. 2,000 |_..-.-.-]-------- : = : 

SW3(NEX 8.22 | Florence......| 728 |.-..-.--|.-------|--------|--------[----¢---[--ee----[--------|--------| 0-20 | 0.206 a 
T39N, R18E - pe : | | : oe 

| __..............| Marinette....| 200A | 0.038 | 1.88 | 0.071] 1.66 | 0.096 | A. |-----.--] 5,000 |-.-.-.--|--------] Composite of No. | HO 
B wi wee we we wl wee ew ee mw ene | wee ee ene S.A. J-------- 500 fn ee ml me 81, 95, 99, 101. yon . , 

. . (Some Coloma ro - 
| | included). hy , 

Vilas Sand S a 

SW3 Sec24_....| Forest...-...] 667A | 0.047) 0.97 | 0.089 | 1.88 j.-------| VA. A. | 2,000 }_....-.-|.-------| Virgin. ° = ne 

| _ -'T39N, RM4E. B | 0.040 | 0.88 | 0.018] 1.05 [_..----_] A. A. 500 |_-_---.-|-------- | ° Sd oe 

| T47N, R1W...--| Iron.-.-----.| 897 |--------|--------|----2---|--------|--------|--------] VeAe J--------| 0-21 | 0-10 o. | 

Sec10&11......| Oneida._.....| 740A | 0.052] 0.79 | 0.047] 1.52 |_...---.} A. |--------] 2,000] 0.41 | 0.07 | Composite, virgin. 
| T38N, R11E B |_.......| 1.21 | 0.026] 0.62 |-.---.--| A. |--------| 2,000 |--..-.--|-------- | . . 

Sec86...........| Oneida.......| 8694 | 0.088] 1.02 | 0.076 |........|...-.---) a. |--------| ©2,000 |------2-|--------| Virgin, | 
T38N, R7E a B | 0.045! 1.09 | 0.032 |_____°--|_------.| S.A. [--------| 2,000 |--.-.---]-------- | . 

| __..............] Sawyer.......| 661A | 0.089} 1.88 | 0.072 | 1.58 | 0.088] A. |_-------] 2,000 |---.----|--------| Virgin, Composite | 

wane nee be eee ee [one ene n eee B | 0.049 | 1.32 | 0.044] 1.12 | 0.042] A. |_-------| 2,000 |--.-----].-------| of No. 542, 543, | ot 
| ft 545, 547. 7 

SE%SW%S8.9_._| Shawano...--| 763A 0.042 1.06 0.114 j_______-] 0.037 A. S.A. 500 |_.___.__]._-.-----]| Cropped. 

T26N,R12E | B | 0.025 | 1.18 | 0.033 |_-_.-...] 0.014] A. A. 2,000 |.---.-_-|-------- a | 

See 26 & 27__._._| Vilas_....--.-| 850A 0.025 0.92 0.059 |......_.|...-----] V.A. |--------] 2,000 {--------|----.---| Virgin. . 

T41N, R11E . B | 0.022] 1.01 | 0.036 |-----72-|-22222-] AL f-------| 2,000 |-----.--]-------- _ a 

NWYSEX% 8.12 | Vilas....-..| 291A |--.-----|--------]--------|--------]--------|------2]--2-----]--------] 0.485 | 0.14 | Virgin. bo 
T39N, RTE | a oO - a to cK oo



Location Acidity | . —_————]-—__—_———_——| Soil Total Total Total | Organic | CaCO? |—-_—-—-|——_|_ Lime Total Total Land Survey _ County No. P. K. N.: Matter Litmus Truog Rat. Ca. Mg. Remarks 
es 

Vilas Stony Sand - | . 
Sec 17 &18_____- Oneida. ----.-] 872A | 0.065 | 0.98 0.1238 |p22s2rcc peer ecco] A. |---27777| 5 ,000 srorrcoe|eroc eee] Virgin. . T38N, R6E | B | 0.039 | 1.11 | 0/037 weenee--le---e---| AL LD} 22000 [zcc27077 woolen , . . Wabash Silt Loam _ . . | ; . “> = NWYNW2 S.16! Iowa _.______| 104A 0.066 1.67 | 0.207 |) 3.95 0.085 A. ~-e-----] 2,000 |_..2-__-).-_-..._.| Cropped. | T8N, RIE B 0.068 1.74 0.093 1.67 0.045 A. --------| 2,000 |_.__--_-_-]-- 22 ___] hy | 
NWYNWYS8.2 | Iowa_.._.____] 212A 0.141 2.22 0.344 6.56 0.025 N.A. [-----.--) 500 |--------].--.....| Cropped. ae J . T7N, R3E - B 0.119 2.08 0.232 4.81 0.066 A. --------| 2,000 |..-_-_._]_-.__ Lo. by oo 7 
NW4SW34 8.20} LaCrosse_....| 376A 0.059 1.87 |. 0.370 7.64 0.068 A. --------| 5,000 |_-______]..__..._] Cropped. R os Ti5N, K6W B | 0.055 | 1.69 | 0.127] 2.75 | 0.070] S.A. |-----27-| 6000 [22222277}77777777 © 
NWY4NE% S.31 | LaCrosse_..._| 431A 0.055 | 1.72 0.287 | 5.75 0.220 A. |-.--.---| 2,000 |___-._.__].._...__] Cropped. B — T18,R7W B 0.061 1.80 0.153 | 3.21 0.044 S.A. |-.-----.] 2,000 |--__-.___]..__ an 
SEM NW% 8.21 | LaCrosse.....| 523A | 0.1385 | 1.67 | 0.397| 9.42 | 0.218 A. |_.-.----| 5,000 |-_.....-|_.--____] Cropped. 3 es T18N, R6W B | 0.090 1.84 0.231 5.54 0.047 S.A. [-----.-.-| 5,000 [________]____ - 7 4 

| | | Wabash Loam ne = oe SW{SE%S.15 | Iowa._.-..-..| 783A | 0.186] 1.71 0.408 | 7.34 0.161 | S.A. )_---_ LL 500 |_------.]--..___-] Cropped. 7 wm oo TAN, RIE. - B | 0.029) 2.00 | 0.075] 0.89 | 0.028 | “A. [2722777] 2,000 |7272ITII|IIIIIZ ° | a ye 
: NWYNEX S.28 | Iowa._..-----| - 799A | 0.071 | 1.83 | 0.181] 3.40 | 0.123] NA. |... 500 |_.._..__|..---___| Cropped. S BT TIN, R2E ~ B | 0.119] 1.93 | 0.204] 4.01 | 0.088; S.A. |7-277777]) 9 500 77277277/72 772777 = st 

NEWNEX Sec16| LaCrosse:_._.| 428A 0.031 1.83 0.110 |. 2.83 1.806 N.A. {--------| © 500 |.-_-_____]________ Cropped. > . TIEN, RSW ) B | 0.043 | 1.85 | 0.122] 2.86 | 1.019 | Nia. [22272777] © 500 [2227777722777 | ok | Waukesha (La Crosse) Silty Clay Loam ~! SW SEX §. 32 | Juneau. -----| 225A 0.124 | 1.24 | 0.505 | 7.45. | 0.100 | V.S.A. |-2---777] 500 [zzzcecocfecce cc] Virgin. a TI5N, R4E B | 0.061 1.54 0.050 0.93 0.035 N.A. [---- 2. - . 600 J-- eee eee . | Oo a _ ‘Waukesha Silt Loam oe | | . . SEXZ4NE} Sec 16 | Buffalo.....--) 711A 0.087 j_..-----| 0.226 |... __Je--l____y]) S.A. A. ~ oon eee} a T21,R1W | | «BY 0.072 [-- 222 7] 0.120 fo 2ZIIIT|TTITITT) sta A. [oll lol 22 TTT Tp7 So 
NEYNWS.2 | Buffalo.....--| 709A | 0.091 |........| 0.255 |_____.__|....---| oa: A. |__...___|..------|e- | a ) | T24N, R1LW Bo} 0.085 |....----] 0.211 |----2222{ITII] Vea, | WA [DDDDDDD racer | 
T8N, R6E.-..-..| Dane-_...-..| 790A | 0.050 |.-.-----|-- 2s | welewe tf -e-----|-e- eee — | es B 0.041 |_..--,--ee lf |_e-e__|e- te” ~-------|-.------ oe



SEMNEX Sec 27} LaCrosse__...| 377A 0.071 1.72 0.240 4.81 0.056 | A. _-------] 2,000 J_-----_-]----_--- Cropped. : 
T1IT7N, R6W B 0.045 1.52 0.135 2.85 | 0.022 A. ---.----.| 2,000 0.67 | 0.345 po 

SE4NE} Sec 36} La Crosse.....| 878A | 0.046] 1.34 | 0.189} 2.52 | 0.087] g.a. |__...---| 2,000 |_--_____|.......-] Cropped. : vo 
T17N, R6W B 0.032 1.25 0.049 0.88 | 0.026 S.A. [-...-.-.| 2,000 0.42 0.36 | A 

NEMNE% Sec9 | LaCrosse.....| 487A | 0.073 | 1.69 | 0.211} 4.20 | 0.037] 8A. |__--.---] 5,000 |..______|......__] Cropped. BS 
| TI6N, R5W | B 0: 046 1.72 0.102 1.72 0.020 | N.A. |_---..--] 2,000 | 0.487 0.505 | 7 

NW34NW34'8. 33] La Crosse.....| 438A | 0.0583 | 1.47 | 0.094] 1.61 | 0.128] Na. |_-_..---| 500 |...._.._|.-..._..| Coarse phase. oe 
T17N, ROW B 0.051 1.49 0.043 0.72 0.039 N.A. j.--__-..]| 2,000 0.430 0.345 | Cropped. 

NW4SW% 8S. 21 | La Crosse._._.] 525A 0.093 1.62 0.804 6.01 0.051 V.A. |..------| 5,000 |_._._-__]_._____-}| Cropped. | 
T18N, R6W B 0.068 1.36 0.187 2.42 0.013 S.A. |_--._---| 5,000 0.555 0.35 

SWSW 8.25 | Walworth....]1,470  {_..---_-]----_-.]--.---__]--------|_---2-_-|_---.._--]____-____|__-______] 0.530 | 0.30 . a, T3N, R18E | | o 
Waukesha Loam — | a bebe OS | 

NE4NEX Sec 16] Waukesha_.-_-. 380A 0.073 1.68 0.260 5.33 0.226 A. .---.---| 2,000 J_._-.___]......_.| Cropped. oo 
T6N, R19E B 0.051 1.77 0.109 1.84 0.195 S.A. |{-...._--.-] 2,000 |__-____- -------- Ms od oe 

_ NWYNWSS. 24] Waukesha.___| 177A 0.060 1.49 0.202 3.51 0.136 A. --------| 2,000 |_.--_...|_..___._] Cropped. wy So 
T65N, RIVE B 0.054 1.58 0.182 | 1.96 0.099 — A. --------| 2,000 |___.____]_-_-____- so : by - 

T5N, R17&18E __| Waukesha___.| 178A 0.073 1.56 | 0.220 3.80 0.046} A. f__ 2. _ 500 |_..-----]-----._.| Composite, cropped = oo oO B | 0.055 | 1.69 | 0.129{ 2.00 | 0.319} A: |22-2-277} 2,000 J7222227772227772 S OO , 
SW{SE% Sec10| Waukesha....| 2664 | 0.059 | 1.61 | 0.212] 4.78 | 0.063] S.A. |_----._-| 2,000 |._......|...__._.| Cropped. rd | 

TIN, Ri7E B 0.049 1.66 0.111 2.00 0.042 | A. --.-..--! 2,000 {__--__ _]_-_~_____ ; ' a 

| . Waukesha Gravelly Loam oe . | 
NIN Rie | Waukesha. ---) 243A, | 0.065 | 1.24 | 0.245 | 4.338 | 0.082 | N.A. |---7--7-] 500 |--2-22--fee-c22-| Cropped. . 

TSN, RITE B 0.044 1.12 | 0.045 0.78 0.128 N.A. --------| . 500 '.2------|-------- . " 

: Waukesha Fine Sandy Loam , a | | | . 
NWHKNW%S. 10) Dane._..-...] 795A | 0.084 |__--__.-]--.-.---]_---___-]_-------]-------) SAL [ece---c-} 0.855 1 0.16 | TSN, R6E : or 7 a | 
NWYNW148.6 | LaCrosse__._.| 379A 0.0385 0.83 0.073 1.46 0.111 S.A. wou neee 500 |-----.--]---.----| Cropped. 

TI6N, R5W B | 0.033 0.67 0.031 0.73 0.019 N.,A. [- _-_-_-_ ‘600 [_-__--_-_|_--_-_u i | 

SESW 8.10 La Crosse__._.| 429A 0.023 0.95 0.059: 1.33 0.220 S.A. |---.-..-] 2,000 |_.._.._.]....____| Cropped. a TI6N, ROW B | 0.024] 1.50 | 0.025| 0.81 | 0.030) N-A. [22222272] © 500 [IDIIDITIIITII ae 
SE{NW% S.36 | LaCrosse.....| 434A | 0.028] 1.42 | 0.061| 1.18 | 0.139] S.A. |...---.-| 2,000 |...._...]........] Cropped, | 

T18, R83W B 0.030 1.37 0.046 0.83 0.039 S.A. . [i---2-.-]) 2,000 |________| ---+5---| fey AEE bc 

SE4SW48.29 | Portage-_....|1,019A | 0.064 |........|...-----|.-------|--------| S.A. | Vea. |--------]..._____|_____.__| Cropped. ho | | 
T23N, RIE B 0.046 j_----___]---- Ieee tee A. A. pw enna a|- eae] eee Or 

| | or 

. 
| Lo
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Location - Acidity 
| | _ —————| Soil Total Total Total | Organic | CaCO! |—————-.——_—_—_|_ Lime Total Total Land Survey | County No. P. K. N. Matter Litmus Truog, Rat. Ca. Mg. Remarks - 

est 

| Waukesha Sandy Loam 

SESW 24 Sec 35} LaCrosse...._| 426A 0.033 0.66 0.088 2.48 0.138 A. --------| 2,000 |_-_-..__]-_.....-| Cropped. T17N, R5W oe B 0.030 0.57 0.042 3.26 0.087 S.A. |... -- 500 |_--..-__}--_-_ Lee ; 
| SESE 4 Sec18 | Waushara_-__--. 55A 0.020 1.29 0.186 3.39 0.058 V.A, {--------]| 5,000 |_.--_._.|.....-_.] Cropped. | i . T20N, RYE B | .0.021 1.41 | 0.098} 1.41 0.046 V.A. {-..-----]| 6,000 }_-_-..__]_______- | - 

| SE4SW 4 Sec26| Waushara....| 64A | 0.024 | 1.24 | 0.160] 2.94 | 0.056] A. |_.......| 6,000 |......_-]_.....-.| Cropped. ss a T20N, R9E B 0.033 1.44 | 0.091 { 1.40 0.034 A. --------!| 85,000 [_--. .-__Iu_ LLL. . Ry . vO 

| oo | Waukesha Sand ° pO SW}4SW Seci | Adams_......]1,485A |..--..--}----,---]--------]----.---]_.------]--------|.----~--].-_-----| 0.26 0.20 ce : T18N, R4E wo eenano|-e---4--|--------]--------]--------]---~----]--------]--------]--------]--------] Cropped. DF Oy 
| | T23&24N, R8E _.| Portage-.----]1,015A |--------|--------|--------|--------]-----.-.] Via. | A. {-_--_.-] 0.80 | 0.095 | Q | 4 

B |--------|--------|--------]------- fee] A A. |--------]--.----.]-......-] Composite. ny nn 
. SW4SE}4Sec4 | Waushara-.-.| 58A | 0.078 | 1.04 | 0.144] 2.83 | 0.047| A. |..-----] 2,000 |_.._..__|..______] Cropped. ! an T18N, R&E Bi 6.088 | 1.20 | 0.087] 1.16 | 0.044) A. [0lL2ITLI1 23000 [222 22ITIPTTIITIT PP = LF 

| ce a | Webster Loam | | | . 2 Songs 
T 38 & 39, | Burnett...) 578A | 0.034 | 1,35 | 9-998 | 2.18 | 0.030 | gg [ereco---] 2000 | 0-285 ) 0.155 | Composite, cropped = x R16&17W B 0.016 1.16 0.035 0.61 | 0.017 S.A. 2] 2 ,000 ee | eee % a 

| . Whitman Silt Loam a oy 
SENSE Sec8 | Lincoln.....-) 976A |] 0.102 |_-.-----[.---.---]----.-__]_-....--] AR A., |---.-.--]----.---]--------] Virgin. es Pan Riek : B 0.056 mec er ee ele ee ee ee] ee ee ef ee ee A. A. we ce wenn nlm enw ee] ee ee a , oO 7 we 

%{SW34 Sec 10| Portage....--|1,001A | 0.126 |.....---|.-----.. 17.84 |_...-._.| sa, A. [o.oo 22 lf 222] o_o} Virgin. Oo | SA hee _— e B | 0.063 |__...._-].-.-_--_] 6.85 |_.___._-| SAL A. foo ll }ol fl | et 
NWYNWX S. 25| Wood_..-----|1 ,058A 0.071 |_-------}--------} 10.2% |_--.----|-------|-------|--------|--2.--__|_-__-. |] Cropped. | hat | Mean eae B | 0.027 |_--------|--------| 2.46 |oo2 2 | or pe Ppe : es 

| NESW S.16 | Wood..------|1,061A | 0.092 |.-.--..-]........] 18/01 [--.,----|-.-..-__[--.-----[------ ee ae : } TSN, RAE oo "B | 0.105 [UITIIIIPTITIITIIT] Bla DIET TITITD ae ptcee weneenee | He 
’ 

. - . TO 
—e _ 

, 
. we : . . re
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- APPENDIX V. COMPLETE ANALYSIS OF FOUR a 
_ IMPORTANT SOIL TYPES | | oe 

: COMPLETE ANALYSES. METHODS | a 

os The complete analysis of the soils herein reported was ac- a 
complished by means of twelve separate fusions or soil solutions. - 
These twelve determination procedures are outlined below. - 

| 1. Sodium .carbonate fusion to determine silica, iron, , 
oo aluminum, titanium, manganese, calcium, magnesium, ee 
oo and strontium. Use one gram of 100 mesh soil. (Hil- — o 

oe _ lebrand) - a | oe a 
a 2. J. Lawrence Smith fusion. Calcium carbonate and am- oe 
a monium chloride to determine sodium and potassium. - 

Use one to two grams of 100 mesh soil. | 
Sips. 3. Sodium carbonate fusion to determine barium, zircon- - 
ee . lum, chromium, and rare earths. Use two to four oy 
oe _ grams of soil. (Hillebrand) | Oo : 
7 4. Sodium carbonate sodium nitrate’ fusion to determine | ; 
Bn, vanadium, (chromium), arsenic, and molybdum. Use | a 
a five grams of soil. (Hillebrand) | | se 
ey 5. Sodium peroxide fusion to determine sulphur. Use ten oe 
a grams of soil. (Shedd’s modification of Hart and _ 7 
wy Peterson method). | 

oe 6. Nitric acid extraction to determine phosphorus. Two 
- grams of soil. a 
ca 7. Kjeldahl digestion to determine nitrogen. Ten grams | 
_ of soil. a 

7 8. Combustion in electric furnace to determine carbon. 
oo Two grams of soil. | | . 

oe 9. Ignition to determine loss. . | | 
oe 10. Moisture below 110° C. 

: 11. Acidity, active. (Truog) . - 
a 12. Acidity, latent. (Truog) 7 

ae In general the methods used in these analyses apply to the | — 
_. analysis of silicate rocks, as outlined by Hillebrand in bulletin 

a 700, U.S.G.S., The Analysis of Silicate and Carbonate Rocks. In 

| 17 -
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Se 258 _ THE SOILS OF WISCONSIN | 

Bs certain procedures it is necessary to alter the methods for soil — | 
a because of the organic matter present. Consequently the meth- 

So ods used throughout the analyses are given in detail. Unless - 

ae otherwise stated the methods are compiled from those outlined | 
bo by Hillebrand. In cases where it is necessary to vary the pro- , 
BS cedure, mention will be made of such variation. These analyses a 

So were made by Mr. W.M. Gibbs. = = -| 

= -. - , Miami Colby Superior _ Sparta . 
=), oO - Element  =——st|’s—Ss Silt loam | gilt loam - clay loam sand 

oe 7 : oe Percentage Percentage Percentage Percentage De 

Bet SiO?__._--.------------- 78.36 71.35 | 73.01 | 496.14 °° °}3»| 
wis TiO?____..._------------ 682 612 637 068 
SF Al? O8_...-----2--------- | 8.197 9.671 . 9.536 -836 . 
Brn SL Fe? O8____-_._----------- 2.365 3.437 8.163 .948 
fot MnO____ ue --- ieee | .197 "272 .108 0174 
2 Cr?0%.__---..---_------- 006 004 013 «| NLP. 
= | V2 08___. 22-22 --2--- .109° .089 AT - 022 | : 

re R. earths. _.._._._--.---- .040 .068 Doubtful _ present . 
SE Zr O2___.--.------------- 044 045 017 007 
ae Mo O2_______---..------ N. F. N. F. N. F. N. F. . 
age fo Ca O__-..----_----------| Sr. 1.136. “955 974 Sr. 154 —. 
ae DG Ba O_______------------ .073 .060 .0867 —  .006 , 
wRSrt Sr O____..__._-.-------. | “Not found O77 | . 153 . Not found 
ee Mg O______.__-_-_------ . 666 685 114 - 040 
See K? O____-_-_-__- eee eee] 2.264 2.227 2.907 . 236 
es Na? O_______-----.------ 1.302 -. 1.293 1.196 1.040 | 
i P2 O§S__- eee | .159 . 224 -220 *,046 : ; 
woe SO8___._.___------------ O74 O91 .055 . 007 
So , Loss on ignition......---.] | 5.085 : 8.907 *° 6,864 1.016 
er: H? O 100° C___-_-------- 1.66 2.55 1.96 .53 
wan, C__i...-------.---------- 1.45 2.75 2.000 Not run 
“Are oo Total acidity...._.------- 6.3T 20.37 T 13.7 T 10.00 T — 
(ese Active acidity__.___.----- ' 2.08 T 7.286 T 4,994 T 3.157 T 
ae N____--_----__--------- .118 : .216 -115 028 : 

a Total........-.----.| 100.756 100.067 98.670 100.855 | -
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APPENDIX VI os 

nO REPORTS ON WISCONSIN SOILS ad 

. — Bulletin No. XI. Economic Series No. 7. : a g 

a Preliminary Report on the Soils and Agricultural Condi- | oe 

| tions of North Central Wisconsin. Samuel Weidman. oo 

Bulletin No. XXIII. Economie Series No. 14. | en 
. Reconnoissance Soil Survey of Northwestern Wisconsin. OS ce 

- - Bulletin No. 24. Soil Series No. 1 (Economic Series No. 15) - m 
_ Reconnoissance Survey of Marinette County. (Out of Print) os 

- Bulletin No. 28. Soil Series No. 2. oF 
- - Waushara County. (Out of Print) | us 

Bulletin No. 29. Soil Series No. 3. | | os 
—_ Waukesha County. : aan 

Bulletin No. 30. Soil Series No. 4. | | Ee 
. ~ .  Jowa County. ee — 

a Bulletin No. 31. Soil Series No. 5. | - oe 

a Bayfield Area. : ee 

Bulletin No. 82. Soil Series No. 6. | ee 
. North Part of Northwest Wisconsin. (Out of Print) OL 

—_ Bulletin No. 87. Soil Series No. 7. _ | 
ae Fond du Lac County. (Out of Print) _ | 

| . Bulletin No. 38. Soil Series No. 8. | : 

Juneau County. | | 7 | 

| ~ Bulletin No. 39. Soil Series No. 9. — | oo 
| Kewaunee County. : | . 

a Bulletin No. 40. Soil Series No. 10. oo a 
La Crosse County. / 

ae Bulletin ‘No. 43. Soil Series No. 11. | 
Vilas and Portions of Adjoining Counties. (Out of Print) |
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~ Bulletin No. 47. Soil Series No. 12. | Oo 
oe Northeastern Wisconsin. | | Oo 

A Bulletin No. 48. Soil Series No. 18. | eee 
So Jefferson County. ) | Oo 

“Bulletin No. 49. Soil Series No. 14. a 
Columbia County. ) a 

a Bulletin No. 50. Soil Series No. 15. - a 

ce North Central Wisconsin. sO | a 

ne Bulletin No. 52A. Soil Series No. 16. | ae 

oo South Part of North Central Wisconsin. _ oo 

on Bulletin No. 52B. Soil Series No. 17. _ _ 7 a 
oa Wood County. | o 

Bulletin No. 52C. Soil Series No. 18. 
~ Portage County. | ee | 

a Bulletin No. 52D. Soil Series No. 19. | os 
: Door County. | | —_ 

a Bulletin No. 538A. Soil Series No. 20. : oe a 

a Dane County. OO 

a Bulletin No. 53B. Soil Series No. 21. | | | oe 
oo Rock County. | | a 

- - Bulletin No. 54A. Soil Series No. 23. oo 
a Buffalo County. | | oo 

“Bulletin No. 54B. Soil Series No. 24. a a 
a Jackson County. | , me ge 

"Bulletin No. 54C. Soil Series No. 25. a 
L Waupaca County. : 7 - aS 

Bulletin No. 54D. Soil Series No. 26. | | a 
_ Outagamie County. _ | pe | 

| Bulletin No. 55. Soil Series No. 27. - —_ Oo 

- Report and Map (General) of the North Half of Wisconsin. | - 2 

Bulletin No. 56A. Soil Series No. 28. : | vo oe | 7 

oe Milwaukee County. | | | ee a 

| Bulletin No. 56B. Soil Series No. 29. oo | — 
Racine and Kenosha Areas. — oo ae a
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| Bulletin No. 56C. Soil Series No. 30. 3 
| Walworth County. 7 

| Bulletin No. 59D. Soil Series No. 44. | | . ee 
Adams County. | | : * 

oo Bulletin No. 59C. Soil Series No. 33. es 

an Washington and Ozaukee. =
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| INDEX : 

A Brown County, 26. - 
| Acidity, Soil, Buffalo County, 26, 56, 71. 

of Carrington soils, 81. Bulletins, Soil Survey, 7 
cause and effect of, 13-14. of Bayfield peninsula, 143. 

oO of Colby silt loams, 148. of Kennan loam area, 155. 

of Kennan marsh areas, 164. _ IB Jist of, pete 55. 203 . 
> 3 ? ° . | Adams County, 26, 102, 103, 104, 106, Burnett County: 26, 111. - 

Agricultural development, Wisconsin, : 
25-27. Cc 

developed and undeveloped land, 
| table showing, 27. Cabbage, | 

| rate of, table showing, 26-27. climate of state adapted to, 30. : 
Agriculture, Wisconsin’s future in,| Plant foods taken from soil by, 14. . 

| 27-31. on sandy loam soils, 122, 128. | | 

| ° Alfalfa, in southeastern Wisconsin, 87, 91. | 
on Boone fine sandy loam, 140. Calumet County, 26. 
on Carrington soils, 81. Cambrian (Potsdam) sandstone, 37, | 

: on Colby silt loam, 148, 151. 538, 93, 102, 103, 104, 108, 109, — 
to prevent erosion, 71. 110, 111, 137. , | 

| for nitrogen supply, 12, 13. Canning Industry, 
plant food taken from soil by, 14. favorable conditions for, 30. ; 

: on sandy soils, 113, 115-116. in southeastern Wisconsin, 91. . 
oe in southwestern Wisconsin, 56, 58.| Carrington Soils, 50, 80-81. | - 
= on Superior clay loam, 175. Chemical analyses of soils, 206-207. ° 

Alluvial Soils, 46, 52, 65, 140-142. of four soil types, complete, 257- _ a 
Antigo, city of, 163. 258. 
Antigo Soils, 163. tables of, 208-256. - 
Ashland County, 26, 155, 156, 158,|Chemical Composition and Fertility, 

~ 160. of Clyde soils, 88. 

Ashland, vicinty of, 166, 167, 169. of Colby silt loams, 148-149. | 
explanation of, 9-10. a 

- of Kennan soils, 158-159. - 
7 . B | of Knox silt loam, 57. | 

Barley, of Miami fine sandy loam soils, 96— | - 
- on Colby silt loam, 152. . 98. 

influence of drainage on, 148. of Superior clay soils, 171-172. 
a Barron County, 26, 141, 144. Chetek sandy loams, 137-142. 

. Baxter Silt Loam, 60. Chippewa County, 26, 37, 108, 141, 
7 | Bayfield County, 26, 40, 111, 134, 155. 154, 

Bayfield peninsula, 142, 143, 166. Clark County, 26, 37, 1038, 104, 137, 
a | Beef raising in Wisconsin, 28, 52. 140. | 

| - Black River Falls, 137. Climate, 
map of area near, 138. of Colby silt loam area, 149-151. 

Black River limestone, 38, 41. importance to crops, 17. 
Blue Mounds, 88, 53, 64. | of Kennan loam area, 159-160. . 

- Boone fine sandy loam, influence of lakes on, 175. 
chemical requirements, 139-140. of Miami fine sandy loam area, 101. 

oe crops adapted to, 139. relation of soil to, 2. 
- description and topography of, 187—| of southeastern Wisconsin, 90-91. 

en 139. of southwestern Wisconsin, 72. 
Lo. forestry on, 139. of Superior region, 170-171. 

. Boone soils, Clover, 
_ description of, 108. on Colby silt loam, 148. . 

| ' percentage of, in state, 51. plant foods taken from soil by, 14.
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potassium in, 122. ;: to Superior clay soils, 169-170. a 
on sandy soil, 118-114, 116. to Superior loam soils, 176. - 

7 Clyde or Marsh Border Soils, to Waukesha and Fox soils, 82. 
- colloidal matter in, 5. Crop distribution in Wisconsin, map | : 

description and chemical composi- of, 29. ee | 
| tion of, 88. ‘|Cropped land in Wisconsin, 29, 30. 

in southeastern Wisconsin, 83. Crop yields, 
Coddington Experiment Farm, of hay on peat at Marinette, 128. | 

crops on peat, 129. of potatoes on peat at Marinette, 
. fertilizer treatment, 125, 130. table, 128. — 
— rotation of crops on, 129. on sandy soils, 118-119. 

| Colby silt loam soils, 
climate on, etl. D _ 
crops adapted to, 151. Dairvi ) 

| dairying on, 151-152. airy mes . 7 
. description and location of, 144, 147. on, Colby’ silt doam area, og : : , , 28. 

| drainage on, ino ise 154 history of, in Wisconsin, 25. | 
: ores "ye ey L445.” . in southeastern Wisconsin, 91. : 

- oats oO ‘4 on Superior clay soils, 170. : 
pea h.” tonw land LBA Dane County, 27, 60, 77, 78, 80, 92. | 

- texte » S tt in on, 104. Daylight hours, diagram of, 24. . 
_ exvure of, . Daylight of Wisconsin compared with - 

Colby soils, 31, AT, 48, 51. other states 23-25 . 

: Colloids in soils, ‘| Decorah shale, 38. 7 
| importance of, 4-6. | Delavan Township, 76. | | 

. method of determining, 2038. | Dodge County, 27, 77. 

. C table of, Oe | Dodgeville silt loam, 60. 
Columbian Ce ty. 27. 78. 80. 92, 98 Dolomite rocks in Wisconsin, 40, 41. 
vo "Od 08. Ys al, (0, OV, YA, Y9s| Door County and Peninsula, 26, 38, 

| ao : 93, 96, 98. : Conservation, State Department of, Douglas County, 26, 111, 155, 160. | | 

| Com” Douglas County Poor Farm, | 

= effect of climate on, 19, 20, 21, 22, Drainane 4 on, 168. | 
7 12, 91. . - bulletins on, 9. | a, influence of drainage on, 148. | on Carrington soils, 81 

plant foods taken from soil by, 14. on Colby silt loam "4 AT 148 
potassium in, 122. | in general, 8-9. ? ? ° 

. on sandy soils, 113, 114, 118. ‘| history of, in Central Wisconsin, | on Superior clay soils, 170. 133. _ . a 

oo wields of, on peat, 86, 87. | of Kennan area marshes, 164. _ oo 

. cultivation of, in Central Wiscon- of mennan sous 'a4 Bb, 126-127. . 

sin, 180-131. | of Miami clay loam, 78. | 
/ Crawford County, 27, 52. | of peat soils, 84-85. a 

orivite, duct, ti of Poygan clay, 176. co 
7 . Vrop Be ap fone dv 1 139 of Superior ‘clay soils, 168-169. — 

to Boone line sandy loams, lov. of Superior clay loam soils, 174. a 
. to Carrington soils, 81. of Vesper soils, 140. | 

to Chetek sandy oams, 142. | of Whitman silt loam, 153-154. 7 | 
, to Clyde sols, & Dunn County, 26, 37, 55, 187, 189, 141. | 

to Colby silt loams, 151. Dunning soils, | 

to Kennan soils, 158. description of, 106-108. a, 
to marsh lands, 127-128. formation of, 104 
to Miami clay loams, 78. location of, 106 ° | 4 | 
to Miami fine sandy loams, 96. ? ° . 
to peat, 87. oe . . 
to Rice Lake loams, 141. E 
to sandy soils, 113-114. | . 7 FS 

, to soils in general, 1-2. Eagle Prairie, 141. ae 

to soils of southwestern Wisconsin, | Eau Claire County, 26, 37, 103, 137, CO 

| 59, 61, 69. 139, 141. : Oo
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— Elevations in Wisconsin, map of, 21.| Frost, . 
Erosion, soil, on Colby silt loam area, 150. : (oe 

ce on Boone fine sandy loam, 140. less danger of, in southwestern Wis- - 

causes and prevention of, 70-71. consin, 72, ~ 

| in southwestern Wisconsin, 56. effect on maturity of crops, 21-22. : 

Experiment Station, Madison, 9. on Kennan area, 160. — 

. | on marsh lands, 91, 100, 125-126. 
OF. , in southeastern Wisconsin, 90-91. | 
PO F | Fruit, oo . 

- eas in eastern Wisconsin, 96. a 

oa Farming and fertility, system of, _ effect of climate on, in southwest- a 
explanation of, 15. og ern Wisconsin, 72. | 

| ren southeastern Wisconsin, 91-92.| possibilities for, in Wisconsin, 31. 

a : classes of, in given. posions, 65-66. G | oe 
So . . f , ; : 

SN "IG. Ities of, on Aennan foams) Galena limestone, 37, 38, 41, 53. 

oe mixed sand and peat, 119. Geological history of Wisconsin, out- a : 

. Fertility, revolving fund of, 11. _ line of, | _ 
- Fertilizers, | | in Paleozoic period, 37-389. . a 

eo on Boone fine sandy loam, 139-140.| 1 Pleistocene or Glacial period, | . 

ee on Carrington soils, 81. | _ 39-40. . . ; : 
oe on Clyde soils, 88. in Precambrian period, 35. ; 
a - on Coddington farm, 129-130. Geologial map of Wisconsin, 36. 

7 on Colby silt loams, 149, 151. Geological Survey, Wisconsin, 35. | 

a : commercial, 15-16. . Glacial map of Wisconsin, 45. 
on cranberry marshes, 181. Glacial soils, 44—46, 142-148. . 

. on Kennan soils, 159, 164, 165. Grant County, 25, 27, 41, 52, 60. - 

oe on Knox silt loam, 57-58. Green Bay, 25, 93, 94, 95, 100, 103, 
. a t M fi i ion, : | Ls a woos eld Experiment Station Green County, 27, 52, 60. . 

on on marshes of other states, 131-|Green Lake County, 26, 93, 102. - 
| 132. Growling season, : 

. on meadow land, 117. on Colby silt loam area, 149, . oF 

- on Miami soils, 79. of Iowa, Nebraska, Kansas, com- ot 

on Miami fine sandy loams, 98, 101. pared with Wisconsin, 20, 91. 8 

a on peat lands in Europe, 132-133. on Kennan area, 160. . Oe 
on peat soils, 85-87, 125. | map showing length of, in Wiscon- — oe 

- requirements of prairie soils, 141. sin, 18. _ ; | os 
- for Poygan soils, 176. map showing length of, In eastern. oo 

on sandy soils, 114-115. : _U.S., 19. to oe | 
for special crops, 92. + | in southeastern Wisconsin, 90-91. a 

for tobacco, 62. | on Superior clay loam area, 175. | - 

| on Superior clay loam soils, 175. effects of temperature on, 17. | | 

ae on Superior clay soils, 171-172. of Vilas and adjoining counties, 

Florence County, 26. 110. 7 | 
- Fond du Lae County, 26, 77, 78, 80. - 

- Forest County, 26, 108,-156, 160. H 
= | Forestry, 
ae effect on agriculture, 25, 26. -|Hancock Station, 118. 

— on Boone fine sandy loam, 139. __ | Hartland silt loam (See Knox), 565. 
co - on Colby silt loam area, 152-153. | Hay, (See Knox), - 

a present condition in Wisconsin, 31-| Knox silt loam adapted to, 59. 
— 84, . | plant foods taken from soil by, 14. 

a on marsh soils, 33. | potassium in, 122. | 
ae on rough stony land, 31, 382. -| on Superior clay soils, 170. | 

ete 136. 7 | Humus, : 

we Forest Service, United States, 134. | in Carrington soils, 81. . 
cote Fox River Valley, 108, 172. in muck and peat, 11-12. | | 
a Fox soils, | as benefit to sandy soils, 113. | 

, description of, 82. ~—.. ' |Huronian rocks, 35. .,
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I | on valby silt loam soils, 149. | 
o on Miami fine sandy loam soils, 98. oe 
- Iowa County, 27, 41, 56, 60, 68. to increase nitrogen supply, 12-13, - 

Iowan and [Illinois drift, 40. 57, 79. 

| Iron County, 26, 155. on sandy soils, 113-114. | 
| to alternate with tobacco, 62. 

| on Vesper soils, 140. | 
Oe Jack J yield increased by phosphate fertil- 

ack pine izer and lime, 58. 
possibilities for growing, 134. Light, 

Jackson County, 26, 64, 68, 102, 108,|° amount used by plants, 24. . 
104, 106, 108, 137, 140. Lime, 

Jefferson County, 27, 78, 88, 89, 93. requirement on Carrington soils, 81. 
Juneau County, 26, 37, 56, 60, 102,| required on Colby silt loams, 148. . 

| 104, 106, 108. in Kennan soils, 158-159. 
in Knox silt loam, 58. 

oo K at Marshfield Experiment Station, oO 
- - 152. , . 
- . on marsh soils, 84, 123-124. | | 

joansan tee sheet, 40. in Miami fine sandy loam soils, 97. CO , 
lit te of 159-160 requirement on Miami soils, 80. 

crops a dapt ed to 158 in prairie soils of southwestern Wis- 
: . aT i 61. 

difficulties of agriculture on, 160- “eand® ‘Is. 115 . 161. on sandy soils, . | 
s f, 40-42. | fertility of, 158-159. on Superia ; | ; tae _ perior clay soils, 171. 

location and description of, 155 in Superior fine san dy loam, 96. 

° in wood ashes, 42, 165. 
— marsh land on, 163. Lincoln County, 26, 109. | 

. stoniness of, 31, 161-162. L; . . ; 
. intonia silt loam, 64. . 

Kenosha County, 27, 80, 91. Loess, 

- pewaunee County, 78, 28. in Colby silt loam, 145. | 
Kilbourn period, vo. in Knox silt loam, 55. 

| 1 init f 104 in Marshall silt loam, 60. | 
| K Metaparty lo ’ . brought from other sections, 47. 
. | description of 54-56 in southwestern Wisconsin, 53—54, | 

wet rea 55. , 
a fertility of, 56-59. Lower Magnesium limestone, 37, 38, 
- other names for, 53 

steep phase otf, . ° . 

So Knox silt loam area, 
a origin of soils in, 52-5 f M a 

7 sol) map of G ctailet » 63. Madison sandstone, 37, 53. oe 
eo _tYP oe Manitowoe County, 26. 
a Manure, Stable, 
_ . L availability to plants, 11. . 
o on Colby silt loams, 149. | SO 

La Crosse County, 26, 56, 68. used at Marshfield Experiment Sta- 

Lacustrine soils, 46. tion, . 

LaFayette County, an a 100. 166 should not be used on marsh soils, 

oo . Lake Michigan, 39, 45, 91, ’ , , . | 
o a 172, ize for nitrogen supply, 57. | 

Lake Superior region, 25, 39, 45, 142, peat as, Substitute for, on sand, 

. 166, 170, 174, 175. —118. . 

. Lake Superior sandstone, 35, 111. for potash supply, 59. . Co 

| - Lake Winnebago, 93, 172. on sandy soils, 115. 

a Langlade County, 26, 108, 109, 156, wees on Gobacco fields, 62. | 

4 160, 163. arathon County, 26. co 
BS , Laurentian rocks, 35, 36. Marathon soils, 153. oo 

| Legumes, Marinette County, 26, 93, 96, 97, 108, 

on Boone fine sandy loam, 140. 156. 
a on Chetek sandy loams, 142. Marl beds, 41, 42. .
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Marquette County, 26, 102, 103, 105, | Monroe County, 26, 37, 60, 102, 104, | om 

| 106. 106, 137. | mo 

Marshall silt loam, 60. Muck, eS 

Marsh and upland in Jefferson County compared with other soils, 12. r.3 

| farms, map of, 89. in Miami fine sandy loam area, 98- TE 

. | Marshfield, . 99. 

7 vicinity of, 37, 144. in southeastern Wisconsin, 87, 88. — 

, Marshfield Experiment Station, 151-] for truck crops, 30. De 

. | 152. 
oS 

tile drainage on, 147. : N 7 

| rainfall at, 150. 
oo, 

Marsh Soils, Niagara limestone, 38, 41, 53. : a 

| cranberries on, 130-131. Nitrogen, - 

crops adapted to, 127-128. in Clyde soils, 88. | - 

. drainage conditions on, 126-127. in Colby silt loams, 149. a 

forestry on, 33. fixation of, 12-13. | - 

frost on, 125-126. in Knox silt loam, 57. _— 

on Kennan loam area, 163. in marsh soils, 84-85, 120. - 

in Miami fine sandy loam area, 94, in Marshall and Dodgeville silt | 

| | 98-100. loam, 61. - 

_ of Northwestern sandy area, 112. in Miami fine sandy loam soils, 98. oo) 

ae in other states, 131-182. in Miami soils, 79. oo 

| for pasture, 116-117. in Superior clay soils, 172. | oe 

. of sandy areas, 119-120. 
os 

in southeastern Wisconsin, 83. 
ae 

for truck crops, 29, on 3 Oats O oS 

aeration ot to uplands, 88-90. ‘| plant foods taken, from soil by, 14. - 

€ qk-| potassium in, . os oo 

: Mechanics tas methods of mak-| (conto County, 26, 98, 95, 96, 97, 100, ON 

| tables of, 184-202. 108, 156. 3 
Mechanical composition of soil class- Oneida County, 26, 109. a : a 

es. 4. Organic Matter, 

Mellen soils, in Colby silt loams, 149. : : 

7 description and location of, 155. in Kennan soils, 159. : 

| Mendota limestone, 37, 53. in Superior clay ‘soils, 169, 172. | | - 

- Miami fine sandy loam area, 93-101. Origin, an. classification, Wisconsin _ So 

: +43 rtili soils, 35. . | 
a chemicn on and fertility Outagamie County, 26, 93, 94, 95. _ 

crops adapted to, 96. Ozaukee County, 27. 

fruit produced in, 96. : 

. marsh soils in, 98-100. P OS 

| Miami fine sandy loam, 94-95. Pasture, 

Miami loam in, 95. on Colby silt loam soils, 150-151. 

—— origin of soils in, 93. Knox silt loam adapted to, 59. . 

oe poorly drained phase, 95. marsh land used for, 90. 

topography of, 94. on sandy soils, 116-117. . 

a types of soils in, 94-96. in southwestern Wisconsin, 68-69. = 

| | Miami silt loam area, on Superior clay soils, 170. : 

oe - clay loam in, 77, 78. use of land desirable for, 28. : 

me fertility of, 79. Peas, - 

; lime requirement of, 80. . adapted to Colby silt loams, 151. - 

loam and fine sandy loam in, 78, 79. on Kennan soils. 158. a 

. origin of soils in, 73-74. in southeastern Wisconsin, 91... 

- silt loam in, 77. on Superior clay soils, 170. 

oo soil map of, detailed, 75. Peat, 

. : soil types of, 74-76. as absorbent for manure, 123. . 

| Military Ridge, 60. chemical composition of, 12. y 

| Milltown, 168. on Colby silt loam area, 154. _ 

Milwaukee, 37, 91, 127, 172. crops adapted to, 87. . 

. Milwaukee County, 27. in Europe, 132-133. 

Mineral Point, 25. fertilizers for, 85-86. | .
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, as fertilizer on sand, 117-118. R - a 
on Kennan area, 163-165. | _ | 
compared with muck, 87-88, 120. |Racine County, 27, 80, 91. | ) 
origin of, 120. aintall, 22-23. | . pasturage on, 87,. 90. on Colby silt loam area, 150. a 

. different phases of, 119. on Kennan area, 160. | in fine sandy loam area, 98-99. in northern and southern States, 9. oo 
in southeastern Wisconsin, 83-87. . on acific coast compared with | 
compared with upland soils, 84, 121. . Isconsin, 22, 7 vegetation on, 120. in southeastern Wisconsin, 91. 
yields of corn and hay on, 86. in southwestern ‘Wisconsin, 72. | Oo, 

: Pepin County, 26. | on Superior area, 171. 
Phosphorous, ) in Wisconsin by months, table of, | 

os in Clyde soils, 88. | Reece oiccance So} 1 o | on Colby silt loam, 148-149. econnoissance Soil Survey, 110. 
in Kennan loams, 159. | of southern part of north central | 

in Knox silt loam, 57. R ov isconsin, ied 4. 535A o 7 
in marsh soils, 84-85, 120, 124-125. | pee Te cans 137 LiL 

: in Marshall and Dodgeville silt ‘lo ake ioams, G14. | loam, 61. : eatin and description of, 141. | a 

| in Miami soils, 79. ow ? . | Co 
~ in Miami fine sandy loam soils, 96. Richland sgunty, oi, be, 60. 

- in Superior clay soils, 171. Rox k Co ; OF 8, — . 
- exhausted by tobacco, 62. Rock Praiz a 0. 80, 81, 82, 92. a 
. . Pierce County, 26, 38, 54, 55. | Rod | oie 33 2 | 

. - Plainfield Sand, 62. | pocman sors. > 7 
Plant Food, . oug 1 s by silt ke ’ i | | 

- amounts used by crops, table of, 14. dis t y. sl ‘31 area, - o4., | - 
availability of, 10-11. Gistripution Of, ol. : 

| cycles of, 11. in Iowa, Jackson, La Crosse ; 

a elements used as, 14-15. on Rodan, 88. 39-88 ne 
- Polk county, 26, 73, 91, 98, 94, 156, on san dy soils, +08. . 

. | in southeastern Wisconsin, 76, 78. | 
| Portage roe, my, 28 om 103, 105, in southwestern Wisconsin, 31-32, | 

Potassium, R oe 4 | | 
a in Clyde soils, 88. | ask County, 26, 137, 142, 148, 162. a, 

in Colby silt loam, 148-149. | RUSK Prairie, 141. a 

in Knox silt foam, 68-50. «| o Sandy soils, 113, 118, 122, 
- in marsh soils, 84-85, 120. | Se | : 
- in Miami soils, 79. S | | | 

| in Miami fine sandy loam soils, 97. |Sandy Soils, .. | | es 
a in Superior clay soils, 172. central area of, 102-108. 

| Potatoes, | erops suited to, 113-114. a 
- on Antigo soils, 163. | distribution of, 32. a 

on Colby soils, 148, 151. fertilizers for,. 114—116. oe 
: on Kennan soils, 158. forestry on, 32. . 

| plant food taken from soil by, 14. general area of, 102. a 
potassium in, 122. northeastern area of, 108-109. | 

: on Rice Lake loam, 141. northwestern area of, 111-112. —— | 
on sandy soils, 114. peat as fertilizer on, 117-118. a 

_— in southeastern Wisconsin, 87, 91. utility of, 112-113. | | 7 . 
state adapted to growing of, 30. in Vilas and adjoining counties, | se 

| Poygan Soils, 109-111. © | ee 
a colloidal matter in, 5. windbreaks on, 116. oo 

: description and location of, 176. yields on, 118-119. oe a 
Prairie Soils, Sauk County, 38, 27. 

fertility of, 60-61. : Sawyer County, 26, 156. | 
= on Rice Lake loam, 141. Shawano County, 26, 98, 94, 95, 108, | _— 

Pray, 125. 156. : . . Co 
Price County, 26, 109, 154, 162. Sheboygan County, 26. _ .
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Sheep raising in Wisconsin, 28, 29. of Kennan area, 160, 164. 3 
Silurian period, 38. : Terraces in Wisconsin’s river valleys, 0 SS 
Soil areas, 62, 74. - OC et 

a, ‘in Wisconsin, table of extent, 49. Texture, soil, | Pee 
| Soil phases, definition of, 46. explanation of, 3—4. | OO nk 
. Soil regions of Wisconsin, map of,| of residual soils, 44. | aa 
. | AT, of Superior clay loam soils, 174. Pay 

‘Soil series, definition of, 46. of valley soils, 64. Oe 8 
7 Soil types, Tillage, 7 

. of central sandy area, 104-108. -on sandy soil, 113. —_ as 
: | definition of, 46. Timber in United States, 34. oS 
a , interrelation of, in Miami fine] Tobacco, = 
: : sandy loam area, 100-101. in southeastern Wisconsin, 81, 92. a 
i of Miami fine sandy loam area, 94.| in Vernon County, 62. ~ 

of northeastern sandy area, 108—| Topography, 2-3. aE 
109. | influence on farming, 64-69. se 

: of northwestern area, 111-112. of farms in southwestern Wiscon- oe 
interrelation of, in southern Wis- _ gin, map, 66. | OF 

consin, 76. effect of glaciation on,’ 73—74. | = 
- relative value of, 50-51. of Miami fine sandy loam area, 94. ae 

- ' of Vilas and adjoining counties,| of southwestern area, 64-69. ee 
, ; 109-111. Trempealeau County, 26, 37, 64. oo 
a Sparta, 117. Trenton limestone, 52. | ve 
be Spooner, 119. Truax Prairie, 141. | ae 

a Sprague, 125. Truck crops, “ae 
. State Soils Laboratory, 162. on marsh land in other states, 182. oe 
— St. Croix County, 26, 78, 91, 98, 94. oS 

| Stoniness, | . ~ 
a on qennan foams, 161-162. U =: 
oo on Superior clay loam, 174. «0 . SS — -. St. Peter’s sandstone, 37, 38, 53. Union or Boone silt loam (See Knox), 3 

a Stumps, man loams, 161. University Farm, Madison, 86. oe 

Sturgeon Bay, 172. SS 
. Sugar Beets, V al 

lime from, 42. ) | | 2 
a potassium in, 122. Valley soils, 62. | a 
oe | soils suited to, 30. Van thoff’s law, 17. _ | Bee 

—- - in southeastern Wisconsin, 87. Vernon County, 27, 52, 60, 62, 81. ADE se 
_ Superior Fine Sandy Loam, 95-96. | Vesper soils, 140. | eas 
7 Superior Loam soils, 176. Vilas County 26, 102, 109. oT 
“ _- Superior Red Clay Loam, Vilas soils, 109. os 

climate of area, 175. : 
| crops suited to, 175. W “7 

eo fertilizers for, 175. - 
So in Green Bay and Lake Michigan | Wabash silt loam, 64. 5 
a region, 172. Walworth County, 27, 76. . 

_ stoniness of, 174. Washburn County, 26, 93, 111, 156. a 
. texture and drainage of, 174. Washington County, 27, 93. el 
a Superior Red Clay soils, Water-holding capacity, oe 
fe crops suited to, 169-170. of Carrington soils, 81. - 
Fo description of, 167. of Clyde soils, 88. = 
. , . drainage on, 167-169. affected by colloidal material, 5. | - 
. location of, 166-167. influence of depth on, 82. | 
oo percentage of, in state, 51. explanation of, 6-7. 7 

, of Knox silt loam, 56, 57. ° 
oe | TT of marsh soils, 127. 
oe of Marshall and Dodgeville soils, 7 
vee Taylor County, 26, 144, 154. 61. ; 
re | Temperatures, of peat, 87. a . 
ce in relation to growing season, 17—| of sandy soils, 102, 112. : 

22. of Superior clay soils, 168. | - 

18
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ey Water needs of different crops, table | Wheat, 30. | 
Bo of, 8. Whitman silt loam, 153. . 
Co Waukesha County, 27, 77, 78, 82, 93.| Winnebago County, 26. 
wee Waukesha soils, 81-82. ; Wisconsin drift, 40, 90. 7 
oe Waupaca County, 26, 93, 94, 95, 102,; Wisconsin River, 103, 104. : 
we 156. Wood County, 26, 102, 104, 137, 140. 
ee Waushara County, 26, 102, 103, 105,| Wood land, | 
eS 106. on marshes of Miami fine sandy | 
me Weathering of rocks, loam area, 100. oe 
mo by physical and chemical process-| in southeastern Wisconsin, 74. — 
Php es, 42-48. in southwestern Wisconsin, 55, 69— : 
oo in southwestern Wisconsin, 53. 70. :
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