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PREFACE. 

The following general reconnoissance soil survey' of nine 
'Counties in the northwestern part of Wisconsin is presented in 
response to numerous requests for information concerning the 
character of the soils and agriculture of the northern part of 
the state. This report is the result of a survey of the geologi
cal formations of the area combined with a special study of 
the principal types of soil developed upon these formations. 
The various surface formations of glacial drift, loess, and al
luvial deposits, and the indurated formations--of granite, sand
stone, and limestone have characteristic soil types developed 
upon them, and these various soil types are described with 
respect to area, surface features, forest growth, character of 
the soils and their agricultural development. 

Chapter I, a general description of the geology and geog
raphy of the area, and Chapter III, the description of the 
soils and their agriculture, are based almost entirely on or
iginal investigations; while Chapter II, on climate, and Chap
ter IV, on the general agricultural development in the area 
are mainly compiled from various sources, as indicated. 

Some of the counties in the northern part of the area are 
still largely unopened to agriculture, while othern, in the 
southern part,are fairly well settled. Large portions of the 
area, as described in following pages, are covered with hard
wood forests, possess excellent soils, and are rich in agricul
tural possibilities. Some parts of the area also ax:e character
ized by soils of inferior quality. It is the purpose of this 
general report to point out the general character of the soils 
and the climatic and general agricultural conditions through
om the area, with the hope that the information given and the 
suggestions offered will be of value not only to home seekers, 
but also to those now engaged in agriculture in the district. 



viii PRE1lAOE. 

Since the soil survey of this area was begun, prOVISIon has 
been made for a complete and more detailed soil survey of the 
eNtire state, and this work; now in progress in other parts of 
the state, is being executed by the State Survey in coopera
tio1'l with the Bureau of Soils of the U. S. Department of Agri
culture. It is the general intention under the present plans 
of the soil survey, that the soils of the thickly settled counties 
of this area will be given a detailed study at some future 
time, probably as soon as the surveys of the counties of the 
southern part of the state are completed. In ,the meantime; 
the reconnoissance soil survey of this area is presented, the· 
authors being fully aware of its incompleteness, with the hope 
that it will prove to be useful to the many interested in the 
agricultural development of this part of the state, "and ~hat the 
general study of the soils described will serve as a basis for a 
more detailed survey of this district at some later date. 

r have been assisted in the preparation of this report by 
E. B. Hall and F.L. Musback. Mr. Hall, of the Geological Sur
vey, mainly assisted in the preparation of the soil map, and 
Mr. Musback, of the Soil Survey, assisted in the collection of 
soil samples and agricultural data. 

The State Survey is indebted to the U. S. Bureau of Soils 
for kindly furnishing the mechanical analyses of soils in this., 
report; the authors are indebted to Dr. E. A. Birge, Director 
of the Wisconsin Survey, for the many courtesies shown in 
the preparation of this work, to Prof. A. R. Whitson, in charge 
of the Soil Survey, for suggestions and criticism,and to Dr~ 
J. C. Elsom for the several photographic views presented. 

S. WEIDMAN." 

July, 1911. 



PREF .ACE TO SECOND EDITION. 

In the preparation of the second edition of this report no revi
sion has been made of the soil map or of the description of the 
various soils of the area. Some of the ~ocal names of the soils 
have been changed, as indicated in the text and on the map, in 
order to conform to the usage of names of the same soils in the 
soil surveys of adjacent county areas recently surveyed in coi)p
eration with the U. S. Bureau of Soils. The chapter on Agri. 
culture has been revised to a slight extent by substituting the 
latest available agricultural statistics of the U. S. Census of 1910. 

S. w. 
May, 1914. 





RECONNOISSANCE SOIL SURVEY OF THE 
SOU'I'H PART OF NORTH WESTERN 

WISCONSIN. 

CHAPTER r. 

GEN:e;RAL DESCRIPTION OF THE AREA. 

The area described in the present report is in the northwestern 
part of the state, as shown on the map of Wisconsin, fig. l. 
Four of the counties border on the state of Minnesota on the 
west. It is approximately between the parallels 440 30' and 
45° 45' north latitude,' and the meridian~ 91 ~ and 93° west 
longitude, which is the same latitude as central Maine on the 
Atlantic coast, and northern Oregon on the Pacific, and the 
same longitude as central Louisiana, Arkansas, and Missouri.in 
the Mississippi valley. 

The area includes the counties of Eau Claire, Chippewa, Rusk, 
Batton, Dunn, Pepin, Pierce, St. Croix, and Polk. These nine 
counties contain 186 townships and have a total area of 6,701J 
square miles, approximately one-eighth of the state. 
. Slope and General Features. The area slopes down towards 
. the southwest. The lowest land, 680 feet above sea level, is in the 
southwest corner of the area at the junction of the Chippewa and 
Mississippi rivers. The highest land is undetermined but is 
very" probably the hard quartzite ridges of eastern Barron -and 
western Rusk counties. Several of these ridges reach elevations 
of 1,500 to 1,600 feet above sea level, the lower land surround
ing these highest ridges in the northern part of the area in 
general, having a varying altitude between 1,100 to 1,300 feet. 

The western part of the area, Pierce and St. Croix counties, 
are mainly limestone uplands, in which the valleys are relatively 
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deep and narrow. A large part of Polk and Rusk counties is 
a nearly level plain, with broad shallow valleys. 

-Areq or reconnois
.:sonce svrvo/ . • Area' 01' """,,'ailea 
surv~ 

FIG. I.-Map showing the location of the South Part of North Western and the 
North Central Wisconsin areas. 

The principal topographic feature of the area is the relatively 
level or gently sloping surface of the land. Like other parts 
of the Mississippi valley it is an undulating plain into which 
valleys have been cut by the rivers and streams. 

Upon the broad uplands of much of the area also are exten
sive deposits of glacial drift which in many places still retain 
the general forms left by the great ice sheets that have invaded 
this region. The beautiful lakes in the region are also intimately 
related in origin to the glacial. deposits. Besides the glacial 
deposits there are extensive wind deposits of loess over large 
portions of the uplands of the area. In many of the valleys 





WISCONSIN SURVEY. BULI,ETIN XXIII, PL. II. 

T-37·/I. 

T-36'N 

T-35-N 

T-Z4·N. 

GEOLOGICAL MAP OF THE SOUTH PART OF THE NORTHWESTERN AREA. 



GENERAL DESORIPTION OF THE AREA. 

are thick deposits of loose sand and gravel which assume the 
forms of terraces. 

GEOLOGY. 

The formations of the area may be grouped into two divisions 
and six sub-divisions, as follows: 

Indurated . Formations : 
.1. Crystalline rocks. 
2. Sandstone. 
3. Lim~stone. . 

Surface Formations: 
4. Glacial drift. 
5. Alluvial or river deposits. 
&, Loess. 

A generalized map showing the indurated or bed-ro.ck for
mations is presented in Plate II. A cross section showing the 
relations of the formations is shown in figure 2. 

1.. Crystalline Rocks. This group, mainly of Pre-Cambrian 
'age, includes several kind·s of rock, such as granite, quartzite and 
trap rock. The granite rocks which include light colored schists, 
gneiss and granite and dark colored coarse and fine grained 

. diorites, are found mainly along the Chippewa river and its 
tributaries above Eau Claire. Many wells reach the granitic 
rocks in northern Chippewa and in Rusk counties. The quart
. zite forms the high hills and ridges in eastern Barron and in 
western Rusk counties. Flambeau Ridge is also quartzite. The 
trap-rocks (Keweenawan) occur in the vicinity north of Os
.ceola and at St. Croix Falls and extend in a belt farther north
east across the central part of Polk county, to Clam FlaIls. 

FIG. 2.-Section showing geological formations. 

Origin of the Crystalline Rocks. Most of the crystalline rocks, 
such as the granite and trap rocks, are of igneous origin, and 
were brought to the surface from the interior in a heated molten 
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condition. The quartzite, however, was originally a sandstone, 
and was metamorphosed into quartzite by the great heat devel
oped by the intrusive igneous rocks. None of the crystalline 
rocks contain fossils. 

2. Sandstone. The Potsdam sandstone (Upper Cambrian) 
formation is the prevailing surface rock in Eau Claire, south- , 
ern and western Chippewa, southern Barron, Dunn, and eastern 
Pepin counties. It lies beneath the drift in parts of Rusk, 
northern Barron and Polk, and is exposed along the bottoms and 
side of the valleys: The Potsdam sandstone lies in horizontal 
beds upon the crystalline formations', a: fact to be noted in all 
cases where the two formations are exposed together, or where 
wells penetrate both. The sandstone is quite generally a soft 
friable stone. In many places, the formation co~tains beds of 
shale rock, and green-sand. The, fine sandstone weathers into 
a sandy soil but where shale and green-sand occur, loams are 
developed. Where the sandstone is overlain with glacial drift, 
the soil has the loamy character of the drift, covering. 

Origim, of Sandstone;, The sandstone is a form of sedimentary 
'rock deposited in shallow water of the sea. Common fossils in 
the Potsdam sand8tone are the shells or casts of trilobites, a kind 
of crustacea, and of small brachiopods, a' kind of bivalve. 

In Pierce and. St. Croix; counties, in the area of the limestone, 
is the thin formation of St. Peter sandstone (Ordovician).' The 
St. Peter sandstone overlies the Lower Magnesian limestone and 
while it does not form many outcrops it has modified -the' soil 
conditions to a considerable extent in many places in these two 
counties. 

3· Li;mestone. The limestone, mainly the Lower Magnesian 
formation (Ordovician), forms the main bed rock in west
ern Dunn and western Pepin counties, and over the entire area 
of Pierce IJ,nd St. Croix; counties. The limestone also fonns the 
summits of many of the uplands in eastern Pepin and south .. 
western Eau Claire. . It extends as far north as southern. Polk 
county where it isgeneraIly overlain, however, with thick drift, 
and is exposed only along the rivers. 

In western Pierce and southwestern St. Croix counties are . 
numerous high uplands and ridges capped with Trenton lime
stone (Ordovician). 'rhe' soils developed on· the limestones are 
generally loams and consist of a modification of local limestone: 
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Roil with the surface formations of glacial drift and loess that 
covers the general area of limestone in this district. . 

Origin of the limestone. The limestone is a sedimentary rock, 
mainly of organic origin, being formed generally from the ac
cumulation of lime-bearing shells and skeletons of sea organisms, 
more or less broken up into fragments by waves of shallow 
water. Common fossils in the Lower Magnesian Liml'lstone are 
the articulated invertebrates, both the straight and curved forms, 
and als.o abundant corals.. The Trenton limestone often con
tains abundant fossil shells or casts of bivalves, crustacea and 
coral. 

4. Glacwl Dr~ft. The glacial drift (Pleistocene) consists of 
a mixture of' ground-up rock containing varying proportions of 
clay, sand, gravel, and boulders PI. III, fig. 1. The drift varies 
in thickness and was deposited upon the older bed rocks of the 
area by successive ice sheets that invaded this area and the ad
jacent portions of Wisconsin and northern United States. Be
tween the periods of glacial invasions long interglacial periods oc
curred, and hence there is considerable difference in the age of 
the several drift sheets that are found in the area. 

~;'C~~(t~@i.~!!W$~IT~':~i~~~~\~ 
, 1 - ~ -, •• t, __ ~ _ = - -) 

~ - -L~. -=..,:-_~ 

FIG. S.-Diagrammatic section showing thick drift over ~ock. 

There are some striking differences between the earlier and 
the later drift formations. Through the action of weathering 
processes, such as the work of frost, the seepage of ground
water, and the chemical alterations of rocks and minerals the 
earlier drifts have become more compact and consolidated and 
contain more clay and fewer boulders than the later drifts. 
Another important difference between the old and new drifts 
is in the surface or topographic features. The older deposits 
of drift have been subjected to a longer period of erosion than 
the later drift and for this reason the older drift has acquired 
long drainage slopes and prominent river valleys, while the 
newer drift subjected to a shQrt period of erosion, is still char
acterized by belts of steep drift hills and ridges, bouldery 
"hogsback" ridges, swamps, and lakes. The soil condition Of 
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the old and new drifts, the:refore, are unlike in several. im'Portant 
respects. 

FIG. 4.-Diagrammatic section showing thin drift over the unlerlylng rock. 

The old drift is abundant in southern Chippewa county and 
in a belt of considerable width extending from southern Bar
ron county southwest through eastern St. Croix and over most 
of Pierc'e county. While the old drift also occurs over most 
of Dunn and Eau Claire comities and in western Chippewa and 
southeastern Barron counties it occurs only in relatively small 
quantity and is not important from the standpoint of the soils. 

The area of the new drift is in the northeastern half of Chip
pewa county, the whole of Rusk, the eastern part and the north
western part of Barron, the whole of Polk and the northwestern 
half of St. Croix. The' new drift area is characterized by ter
minal moraines, lakes, and swamps. 

5. Allu.vial Deposits. The alluvial deposits made by the rivers 
of the area consist mainly of grayel and sand and form level 
tracts of variable width in the valleys. Some time' during the 
past, between the periods of the formation of the earliest and 
the latest glacial deposits, there was a time of extensive valley 
filling in the area and adjacent parts of the state, presumably 
caused by a general depression of the land. The rivers and 
streams were unable to carry away the land wash brought down 
from the upland slopes and were forced to deposit large amounts 
of gravel and sand along their courses. in this manner, broad 
sand and gravelly plains were built up al?ng the Mississippi, the 
Chippewa, the Red Cedar, the Eau 'Claire, and other rivers of 
the area. The alluvial plains cover large parts 'Of· Eau Claire, 
southern Chippewa, Barron, Dunn, and Pepin counties. Alluvial 
formations occur in the other counties also but are not extensIve. 

Allu.vial Terraces. After filling its valley with waste fora 
time, a river may change its action and entrench its course in the 
built-up flood plain. The part 'Of the plain remaining above the 
new valley floor is called a terrace, 'Or alluvial terrace. ' 
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Fig. 1. TYPI !\'L SEC'£ION OF GLACIAL SOIL. 

Shows eigbteen feet of glacial drift consisting of sand, clay and boulders, at Osceola, 
Polk County. 

Fig. 2. TYPICAL SECTION OF LOESS SOIL. 

Section shows ten feet of loess, cbaracteri stic of the lower slopes of ya:leys, ~ear ~I('· 
n,omonie, Dunn County. 
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'The Chippewa valley below Chippewa Falls is characterized by 
a well defined system of five terraces which are especially well 
developed in the vicinity of Eau Claire. A cross section show
ing the terraces is illustrated in Figure 5. Well defined ter
races are also developed along the Mississippi river and also 

. along the St. Croix and Red Cedar. 

SOD 

800 

700 . 
FIG. 5.-Section showing terraces in the Chippewa Valley below Eau Claire. 

6. The Loess. The loess consists of fine loam or silt which 
overlies the bed rock and the glacial drift of considerable por
tions of the area. I t is usually from one to five feet thick and 
is found mainly on the uplands and slopes and occasionally III 
the valley bottoms. A view of the loess is shown in PI. III, fig. 2. 
The counties in which the loess is ali abundant surface formation 
are Eau Claire, Chippewa, Dunn, Pier,ce, and Pepin. The loess 
is mainly restricted to the areas occupied by the older drift 
formations and to that part of the area in eastern Pepin and. 
western Eau Claire which is entirely free from drift. 'The loess 
very probably mainly owes its origin to the action of wind in 
recent geologic time, probably during the time of one of the 
later glacial stages. 

The loess is free from stone or any other rock material too 
large to be transported by wind action. It is essentially of 
uniform character and forms one of the most fertiie soil types of 
the area. 

GEOGRAPHY. 

'fhe various geographic forms of the land, the valleys, the 
hills and the plains are the results of the work of the rains and 
the rivers, the glaciers and the wind, acting throughout a long 
period of time. In some parts of this area tne work of the 
glaciers and the wind is not important but in most parts of the 
area these influences were very important in shaping certain 
foqua of the land. In all parts of· the area, however, the work 
of the rain in its course down the landslopes, and of the rivers 
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and streams :flO'wing through the valleys, were O'f great impO'rt
ance in shaping the land features. 

Hills. The area CGn'tains few hills that reach an elevatiO'n 
exceeding 200 O'r. 300 feet abO've ,the adjacent valleys. The high
est hill in the area is Flambeau Ridge in nO'rthern Chippewa 
cO'unty, which reaches 400 to' 500 feet above the adjacent valley 
O'f the Chippewa and Flambeau rivers. Other nO'table high hills 
are the ridges O'f quartzite trending nO'rtheast and southwest 
in eastern BarrO'n and western Rusk counties. In PO'lk cO'unty 
are ridges and broad uplands O'f trap rock trending in a nO'rth
east directiO'n. Elk N[O'und. is a prO'minent hill O'f sandstO'ne 
caped with limestO'ne in eastern Dunn CO'unty. AIO'ng the 
LO'wer Chippewa,theRed Cedar, the Mississippi and the :::It. 
Croix rivers there are steep mO'llnds and valley slO'pes rising ab
ruptly to' heights Gf 200 to 500 feet abGve the adjacent rivers. 

Origin of hills and ridges.-The hills and ridges Gf the area 
were carved intO' their present reliefs by the erGsive WGrk O'f the 
rains and the streams. TwO' types O'r ages of hills and ridges 
may be distinguished in the 'area: One type was fO'rmed at an 
early geolO'gic periGd out O'f the crystalline rocks,. and the 
other type was fGrmed at a much later period out O'f the sand
stone and limestone fO'rmations. Such ridges as Flambeau 
Ridge of nO'rthern Chippewa cGunty and the high quartzite 
ridges of eastern Barron and western Rusk cO'unties and the 
high ridges of PGlk cGunty were formed as hills befGre the age 
O'f the PGtsdam sandstO'ne. They were subsequently buried 
under the deposits O'f sandstO'ne, and in the later period Gf 
denudatiO'n Gf the land were uncGvered again by erosiGn. They 
are in reality fossil hills, like the Baraboo Ridges, and are the 
remnants Gf Gld Archean mountains, the oldest hills on the cGn
tinent. The other type Gf hills cO'nsisting Gf sandstO'ne Gr lime
stO'ne, like Elk MGund, and like Mt. TGm and Mt. Simon at Eau 
Claire, and Gther mounds in the western part of the area, were 
fO'rmed during the present periGd Gf erO'siO'n, contemporaneO'us 
with the denudation of the Gld crystalline hills. 

Terminal Moraine.-A prO'minent feature Gf the tOPO'graphy 
is the belt of bGulder ridges and drift hills forming the terminal 
mO'raine Gf the latest ice sheet that invaded the regiGn. This 
belt of terminal mGraine consists of billO'wy hills associated with 
swamps and lakes, and has a usual width O'f 2 tG6 miles. These 
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undulating hills generally reaeh a height of 50 to 100 feet above 
the surrounding lower land· 

The terminal moraine of the Chipewa valley ice lobe extends 
fl'om the vicinity five or six miles north of Stanley westward to 
Jim Falls on the Chippewa river, then turns to the north and 
passes through the west central part of Chippewa county and 
along the border of Rusk and Barron counties, crossing the 
northeast part of Barron county in the region of Red Cedal" 
lake. West of Haugen there is another belt of moraine, formed 
by two distinct ice lobes, lying across the north}Vestem part of 
the area and extending through the vicinity of Cumberland, 
. Turtle Lake, Clear Lake, New Richmond, Chap mans and Glover. 
The moraines of these two lobes are joined together 5 miles north
east of Star Prairie. The topography of terminal moraine is il
lustrated in Plate VII. 

Origin of the Terminal Moralnes.-The terminal moraines 
are the thickened belts of drift accumulated at the margin of 
the ice sheets, where the ice margins remained essentially con
stant for a considerable time. A large amount of drift material 
gathered by the ice in the advance is dropped at the edge of the 
ice on account of the wastage of the ice by melting. 

Rivers and VaUeys;-The Chippewa river is the largest river, 
and, with its tributaries, drains about two-thirds of the area. 
Its principal tributaries flowing from the east are the Eau 
Claire, Yellow, Jump, Flambeau and Thornapple. On the west 
side of the Chippewa the main tributaries are the Eau Galle and 
Red Cedar. North of Chippewa Falls the Chippewa river has 
a broad shallow valley, but to· the south the river pas a deep 
valley bottom bounded on both sides hy abrupt uplands rising 
from 100 to 200 feet or more above the sandy river bottoms. A 
series of terraces occur along the valley bottom from the vicinity 
of Chippewa Falls down to the Mississippi. 

I fhe Eau Claire river has a sandy valley bottom relatively 
narrow near its junction with the Chippewa but very wide in 
the eastern part of Eau Claire county. The Yellow river has a 
broad sandy plain below Cadott, but farther up stream the river 
winds among drift hills with no marked valley depression. The 
Jump and Flambeau rivers are not intrenched in prominent vaI
leysbut have their courses in broad drift-covered, slightly un
dulating plains. 

The Red Cedar river drains about one-fourth of the area. 
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In its lower course from Cedar Falls' to its mouth the river 
flows in a narrow rocky gorge. The upper part of the valley is 
quite broad and in striking contrast with the lower narrow por
tion. It is very probable that the broad valley east of the river 
about Rusk prairie, was originally the main valley of the Red 
Cedar, and that the river below Cedar F'alls is at present in a 
relatively new channel. The valley about Chetek, Cameron and 
Rice Lake is' a broad plain from two to six miles wide. 

The Eau Galle river in the vicinity of Woodville and fm·ther 
north has a broad valley, but south of this it has a relatively 
deep valley from 100 to 200 feet deep with precipitous banks on 
either side. At Spring Valley the valley bottom is narrow, gen
erally less than one-half mile wide, but farther south it gradu 
ally widens. being about a mile wide below Eau Galle where it 
opens out into the valley of the Chippewa. 

The Mississippi and the St. Croix rivers form the western 
boundary of the area. The Mississippi river has a prominent 
valley bounded by steep escarpments rising abruptly from 200 
to 500 feet above the' river. The principal tributaries flowing 
into the Mississippi are the Rush river, Isabel creek, Trimbelle 
river, and Big river. All these tributaries have deep promi
nent gorges in their lower courses. The'valley of the Rusk is 
prominent as' far north as Martell. 

The St. Croix river lies in a relatively deep valley through
out its course in this area. The valley is e·specially prominent 
and picturesque at St. Croix Falls and south as far as Still
water. South of St. Croix Falls at the Delles of the St. Croix, 
the banks of the river rise abruptly to heights of 150 to 200 
feet. From Stillwater to Prescott· the river broadens out into 
llake St. Croix. 

The principal tributaries of the St. Croix in this area are 
the Kinnikinnic, Willow, and Apple rivers. The Kinnickinnic' 
below River Falls has a deep and narrow valley with precipitous 
banks. 'rhe Willow below Burkhardt is prominent. The val
ley of the Apple is fairly prominent below Somerset, and espe
cially prominent below Big Falls only a short distance from the 
St. Croix. . I 

Origin of thJe Rivers and Valteys.-The valleys were carved 
out of the surface of the land by the erosion of the rivers and 
streams that flow through them. Rivers and valleys therefore 
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are so closely connected in life history that· they can best be 
described together. 

The rains that fall upon the land surface flows off. the slope 
and tends to gather into rills and to wash out gullies asHlus
trated upon every hillside after any considerable shower. The 
gullies grow into ravines, and the ravines grow into valleys by 
the simple work of running water. By constant erosion the 
valleys lengthen and broaden out and the inter-valley areas be
come narrower and narrower. 

Rivers and streams work untiring throughout their courses. 
The more rivers are studied the more wonderful their place in 
nature is found to be. They wash along in every part of their 
course the waste of the land on the way to the sea. 

Falls and Rapids.-Falls and rapids are common features of 
the rivers of this area. These are usually developed in the 
valleys where the streams cross from a more resistant rock to a 
less resistant one. In the course of time, however, the streams 
will succeed in cutting down these harder rocks of the rapids to 
grade with the stream above and below. Rapids and falls, 
therefore, belong to the youthful stage of a valley history rather 
than to that of old age. Waterfalls and rapids are an import
ant natural resource of the area and many of them have already 
become sites for the development of valuable water power. The 
location of nearly all the large cities and villages of the area 
has been determined by the presence of rapids. The cities of 
Eau Claire, Chippewa Fans, M.enomonie, Rice Lake, River Falls, 
New Richmond, Ladysmith, Barron, Cumberland, St. Croix 
Falls and many small villages are located on river rapids. 

Lakes.-The districts containing lakes and swamps lie in the 
northeastern and in the northwestern parts of the area, as may 
be seen on the map, Plate 1. In the northwestern part of Chip
pewa and southwestern Rusk counties, the most prominent lakes 
are Long lake, Island lake, and Potatoe lake. In Barron 
county are Chetek, Prairie, Pokegema, Rice, Red Cedar, Bear, 
Beaver Dam, and Big Horse Shoe lakes. The most prominent 
lake in St. Croix county is Bass lake. In Polk county there 
are many lakes, the largest being Cedar lake, Sucker lake, Round 
lake, Balsam lake, and Bone lake. 

Lake Pepin, an enlargement of the Mississippi river and Lake 
St. Croix, a similar enlargement of the St. Croix river are promi
nent lakes on the western border of the area. 
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Origin of tlie Lalws.-The existence of any hollow which is 
capable of holding water may give rise to a lake and hence many 
of the sags and depressions in the terminal moraines are occu
pied by lakes and ponds. Many lakes in this area also are due 
to the depressions of drift in pre-existing valleys. Such elon
gated lakes as Red Cedar, Bear, Beaver Dam, Bone lake and 
Sucker lake were formed by the blocking of valleys by the drift. 

Another type of lake is formed in the abandoned meanders 
of the large rivers, such as the Chippewa and St. C:r:oix. Lake 
Hallie, north of Eau Claire, is an example of this type. 

The life history of lakes is transitory as compared with that 
of rivers. The lakes of the area are comparatively recent in 
origin and do not date back beyond the formation of the last 
three drift sheets. The usually recognized processes operating 
to destroy lakes are three: the down-cutting of the -outlet, 
thereby draining the lake; the filling of the lake by detritus 
eroded from the lake shore or brought in by streams; and the 
accumulation of organic matter, both vegetable and animal, such 
as peat and marl, formed in the lake itself. 

RoCK AND MINERAL SUPPLIES. 

The rock formations of the area furnish material fer variol.s 
useful purposes. The crystalline rocks, occurring as boulders 
in the glacial drift, or in the solid rock ledges are used to a 
variable extent as crushed stone for road material. The Pots
dam sandstone furnishes good building stone in many localities. 
'fhe important sandstone quarries at Colfax and Dunnville sup
ply large quantities of good building stone. The limestone is 
quarried for building stone for local uses in Pierce, Pepin and 
St. Croix counties. The limestone in the vicinity of Spring 
Valley is used as a flux in the Spring Valley Iron Furnace. 
It was also formerly burned for lime at various lime kilns in 
the area but this industry has been largely discontinued. 
_ Common brick clays occur abundantly throughout' the area. 
An important brick industry is carried on in Menomonie and 
vicinity in Dunn county. The manufacture of brick is car
ried on also at Chippewa F'alls, Stanley, Ladysmith, Barron, St. 
Croix Falls, Amery, Barronett, Spring ValleY,River Falls. 
Durand and Ellsworth. At present drain tile is not Illanll-
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factured at any 6f these yards. Drain tile is made from the 
more plastic and finer~grained brick clays. Good drain tile 
could probably be made at several of the brick yards mentioned. 

GOOd road material is abundantly supplied in the drift cov
ered areas by the boulders and gravel in the drift. The trap 
rock ridges of Polk county, the gr:anite ledges along the Chip
pewa river and tributaries iil Eau Claire, Chippewa and Rusk 
counties are available sources for crushed rock for the con
struction of macadamized roads and streets. In the vicinity 
of Eau Claire the Potsdam shale is used quite extensively to 
improve the sandy roads. 

WATER SUPPLIES. 

The many streams and lakes of the area furnish an abundant 
supply of good water for stock. At most of the farm houses, 
however, wells are mainly relied upon to furnish water for 
domestic purposes. 

s'--___ --, ,-__ ____ 

Ir. ______ ... ----- .. -~ 
:~: : .: : : : : -- -

- - - - - - --- ~ 

__----~~r·---~-s 

--_ ... --- - -- - - - -
... --- - - - - - - - - -

_________ A 
------ __ A. 
- - - - - - - --A· 

FIG. 6.-Diagram illustrating relations of groundwater to streams and wells. 
The dotted line AA represents the usual groundwater level which rises to 
A" A" in wet seasons and sinks to A' A' in dry seasons. 

Well water is found at various depths below the surface, d~
pending mainly upon the general topography, the distance aoove 
the permanent stream levels, and the character of the under
lying rock formations. At certain depths below the surface 
all the pores and fissures in the rock are filled witIi ground 
water and it is into this water-filled portion of the ground that 
wells must be sUnk in order to obtain an abundant and constant 
supply. The upper surface of the ground water, the ground 
water level, is usually very near the level of the permanently 
flowing streams and. rivers of the area. The level of ground
water is not exactly horizontal but is slightly undulating in 
general conformity with the topography of the land surface. 
The relation of the ground water level to streams and wells is 
shown in the diagram, fig. 6. 
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Some of the lake levels of the small lakes irr northeastern St. 
Croix county, are somewhat unusual in being far above the gen
erallevel of the groundwater. Wells in the immediate vicinity 
of these lakes go down 50 to 100 feet below the lakes to reach the 
ground water level and obtain a permanent water supply. 

Changes in Groundwater Level. The level of groundwater 
rises and falls from season to season depending upon the sea
sonal rainfall. It also changes locally from year to year, due to 
amount of annual rainfall. The ground water level is also 
appreciably lowered where considerable pump age or . flowage 
from wells takes place. 

Character of the WeU Water. The well water within the area, 
is known in domestic economy as "soft water" . and "hard 
water. " . The soft waters are located within the general area of 
the sandstone and crystalline rocks in the northeastern and 
eastern parts of the area and the hard waters are maillly con
fined to the area of the limestone in the western part. One of the 
softest waters in the United States is the famous Chippewa 
Spring water of Chippewa Falls. A well known mineral water, 
is used extensively for bottling purposes, at the Bethania Min
eral Springs at Oceola. North· of Osceola a few miles, is a 
flowing well, made in exploring for copper, which is unusually 
strongly mineralized. 

It is possible therefore, to find waters within the area, con
taining but slight traces up to large amounts of mineral mat
ter, though in 'general the well waters usually used for domestic 
p~rposes are only the ordinary phases of hard and soft waters. 
Much of the glacial drift of the northwestern part of the area 
in Polk and Barron counties contains much limestone material 
and hence the waters from these localities are~also generally 
hard waters. 

-Wells in the Alluvial Sands and Grawels. Abundant well 
water is readily obtained in the sandy and gravelly stretches 
along the rivers and main streams of the area. Very generally 
the wells are sunk to the approximate level of the adjacent 
rivers. Along the Chippewa river sOlith of Chippewa Falls, the . 
wells on the highest benches of the alluvial plains are from 50 
to 100 feet deep. In the broad sandy plains of eastern Eau 
Claire county and in northern Chippewa, in Rusk, Barron, and 
Polk counties, wells are usually shallow, only from 10 to 30 
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feet deep. As a rule in order to secure good pure water the 
wells should obtain their supply more than 20 feet below the 
surface and where the groundwater stands less than 20 feet 
from the sUrIace, drive wells or drilled wells should be made. 

Wells in the Glacial Drift. Water is found at various depths 
in the sand and gravel of the glacial drift. 'rhe deepest wells 
in the drift, usually from 50 to 100 feet deep, are those in the 
hilly portions of the terminal moraines. On the more level 
areas of the drift the wells usually vary from 20 to 40 feet in 
depth. Where the drift overlies the crystalline rock, as in the 
northeast part of the area, abundant water is usually found, 
within the dnft, or at the contact with the underlying crystal
line formations. Wh.ere the drift overlies limestone and sand
stone however,the wells usually have to penetrate the latter to a 
variable depth to the general level of the underground water. 

Wells in the Potsdam Sandstone. Wherever the sandstone 
has a thickness of 10 to 20 feet or more and the land is gently 
sloping, it usually furnishes an ample supply of water. The 
wells in the sandstone ridges and uplands usually have to reach 
down to the level of the surrounding low lands along the run
ning streams to obtai;n a water supply. 

Wells in th'e Limestone. The wells in the limestone rock are 
mainly confined to Pepin, Pierce and St, Croix .counties. In 
Pepin and Pier{le, while the wells penetrate limestone, the wa
ter supply is generally obtained from the underlying formation 
of Potsdam sandstone. In. St. Croix, however, mSJ,ny wells ob
tain water from the Lower Magnesian limestone at depths of 
50 to 150 feet below the surfac.e. Many wells in Pierce county 
on the limestone uplands are from 150 to 300 feet deep and ob
tain water from the underlying Potsdam sandstone. In some 
piaces in St. Croix county where the St. Peter sandstone con
tains a thin 'bed of shale at its base, a water supply is obtained 
where the w~lls reach these shale beds but do not penetrate 
through. 

Wells in ThJe Crystalline Rocks. Wells that obtain their 
water supply from the crystalline rocks' are mainly confined to 
northeastern Chippewa and Rusk counties and along the belt 
of trap rock in central Polk county. The wells in the trap 
rock in Polk are of varying degree of efficiency, and occasionally 
it is impossible to get a satisfactory supply frOm this formation. 
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Where there is· an overlying formation of drift or sandstone 
having a thickness of 10 to 20 feet which may serve as a catch
ment basin for water, a supply can be obtained by going down 
to the trap rock or a short distance into it. 

The crystalline rocks in northern Chippewa and Rusk coun
ties quite generally furnish a sufficient supply of water for 
domestic purposes. Where the- overlying drift and sand is more 
than 15 or 20 feet thick, a supply can generally be obtained at 
the contact with the crystallines or within a few feet into the 
latter formation. Where the crystalline rock is massive and in 
solid formation, it is more difficult to obtain water than in the 
much fractured and fissured rock, for it is from the openings 
in the rocks that the water is obtained. 

-In drilling wells in the crystalline rocks, the heavier drills 
should be used, those having a combined weight of bit and stem 
of 1200 to l400 pounds. 'rhe light weight drills usually make 
too slow progress. The possible clogging of water passages in 
drilling crystalline rock should be tak~n into account. 

In the crystalline rocks most of the water is near the surface 
because of the larger proportion of rock opening near the sur
face, and hence, dug wells are often much more satisfacto-ry 
than drilled wells. 'rhe dug wells being of larger diameter open 
up a larger number of veins and fiEsures and also have a larger 
storage capacity and on this account need not be so deep as the 
drilled wells . 

. .A..rtesianWeUs. Artesian flowing wells are obtained in the 
. southwestern part of the area, on low ground along some of the 

rivers and streams. The sources of the flows are in the Potsdam 
sandstone and also in the alluvial formations in the valleys. 
The Artesian wells in Durand obtain their flows from depths of 
200 to 500 feet, the water rising 25 to 35 feet above the level of 
the Chippewa river at Durand. The flowing wells that furnish 
running water for the Fish Hatchery at Hudson have their 
source in the alluvial sand and gravel of the Willow river and 
a~e only from 10 to 15.feet deep and rise only a foot or so 
above the general level of standing water. 'rhere are some 
flowing wells also near Arkansaw and in the vicinity of Osceola. 
It is only on very low ground in Pepin, Pierce, St. Croix, and 
P()lkcoUllties that artesian flows are likely to be obtained. In 
the sontheastern part· of the area, artesian flows are not known 
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at present, though they might be developed occasionally in 
small restricted areas in the glacial drift or in the alluvial de
posits. 

Origin of Flowing Wells. The water in wells that flow at the 
surface is under pressure. The essential condition for the ex-

FIG. 7.-Section of an artesian basin. A, Porous .stratum; B, 0, impervious 
beds below and above A, acting as confining strata; 1/, height of water 
level in porous beds A, or, in other words, height in reservoir or fountain 
head; D, E, flowing wells springing from the porous water-filled bed A. 

istence of a flowing well is a relatively porous stratum lying be
tween impervious strata, or below one; the porous stratum which 
transmits the water having an outcrop or catchment area at a 
higher elevation than the water bearing stratum at the well. 
In this manner the water' in the porous stratum islreld ·under 
pressure and when penetrated by a well the water tends to rise 
up to the level of the intake. There are many qualifying con
ditions that effect the quantity of the flow or the pressure. 
Artesian systems of flowing wells are illustrated in figures' 7 
and 8. 

Springs. There are many large springs in the southwestern 
part of the area, along the lower Chippewa river, the St. Croix, 

FIG. 8.-Section of an artesian slope. A and C are water-bearing beds; Band 
D are relatively impervious beds acting as confining strata; E, F and G 
are flowing wells springing from the water-bearing beds. 

and Mississippi, and the tributaries in Pierce county. The cop
ious springs ·at St. Croix Falls along the St. Croix are a well 
known feature of that locality. 

Origin of Springs. .A" spring" is properly applied to the 
water emerging from the ground at a single point or within a 
small restricted area. Seepage springs are springs in which 
the water seeps out of sand or graveL Such springs are usually 
marked by abundant vegetation, and their waters often carry a 
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scum due to the decomposition of vegetable matter or the pres
ence of iron. The scum is frequently mistaken for petroleum. 
Springs of this kind cOIllIllonly occur along the sides or bottoms 
of valleys, as illustrated in figure 9. 

FIG. 9.~Spring fed from unconfined waters in porous sand . 

. Fissure springs are those that issue along bedding, cleavage, 
or fault planes. The waters are deeper seated and .are almost 
never subjected to contamination. The accompanying diagram, 
fig. 10 illustrates a typical fissure spring. The springs at Ilwaco 
on the- St. Croix river are of this type. 

FIG. lO.-Fissure spring. Waters spring from the underlying porous sandstone 
up through fissures in the limestone. 

The PoUutionof Well and Spring Water. Farms, which are 
generally remote from towns and cities or other areas of con
gested population are especially favorably situated for 9btain
ing pure and whoesomc water. As a matter of fact, however, 
polluted water is exceedingly cOIllIllon on the farms, and typhoid 
fever, generally contracted. fromdr:ink~g water, is usually more 
prevalent in country districts than in cities. 

Many of the failures to proteetwat~r supplies used ford~irik
ing are due to a lack of knowledge of the manner in which wat
ers circulate through thc ground and of. the ways in ~htC~. the 
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ground water may become polluted. The diagram, fig. 11, il
lustrates the location of safe and unsafe wells, and the general 
relation of these to the locaiion of farm buildings and to the 
ground water level. 

FIG. 11.-Diagram showing location of safe and nnsafe wells and their relation 
to farm bulldirtgs. The arrows indicate the direction of movement of the 
gronnd water. 

Springs may be also be contaminated, especially the seepage 
springs, if proper care is not taken in the location of buildings 
near the spring. Open or dug wells may be polluted by' ma
terial seeping thrDugh the ground and curbing Dr entering frDm 
the top of the well. 

The distance frDm a source of pollution, such as cesspools and 
barnyards. at which a. surface or open well may be sunk with 
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if possible. Wells should be protected from surface water by 
properly constructed curbing, stock should be kept away from 
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the well, and protection from pump drippings, from small ani
,mals, and dust should be ensured, as they are all possible 
S()urces of pollution. 

The water of deep wells are usually safe and hence many 
people go to the expense of drilling for deep well water. Deep 
wells, may however become polluted by the entrance of sur
face waters (See fig. 12) unless the casing is carried into the 
well a sufficient depth to shut off all surface water entering 
through fissures. 

Cisterns, which are especially valuable in supplying soft rain 
water or in furnishing' 'supplementary supplies from wells, if 
properly constructed are safe sources of water supply. The 
disadvantage of cisterns is the liability of contamination by 
dust from the roof, and the liability to crack and admit shallow 
and possibly polluted waters. 

WATER POWERS. 

The water powers are a valuable natural resource of the area. 
A general survey of the water powers of the state has been made 
by L. S. Smith.'" Much less than one-half of the available wat
er power in the area is now developed .. On the Ohippewa river 
extensive power is developed at Eau Claire and Chippewa Falls, 
and on the Flambeau at Ladysmith. There are very many power 
sites still. undeveloped on the Chippewa and Flambeau, among 
which may be mentioned the important sites at Jim F'alls, 
Br'unett Falls, and Holcombe on the Chippewa, and Burnt Is
land, Big Falls, and Cedar Rapids, on the Flambeau. 

Water powers have been developed on the Red Cedar at 
Menomonie, Cedar Falls and Chetek and on tributaries of this 
river at Rice Lake and Barron. The St. Croix river has many 
power sites in its upper course. At St. Croix Falls, is a 50 foot 
dam, having an estimated development of 27,000 H. P. at present 
only partially equipped, the power being conducted electrically 
to Minneapolis and St. Paul. There are no powers developed 
above St. Croix Falls but important sites are located at Nevers 
dam, . at Kettle River rapids and farther north. Powers are 
developed on the Kinnickinnic river at River Falls, on the Wil-

* Bulletin No. 20, Wis. Gool. & Nat. Rist. Survey, Madison, Wis. 
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low at Burkhardt and New Richmond, and on the Apple at Ap
ple River Falls, Somerset, and Huntington, the power developed 
00. the Apple river, being conducted to Stillwater and Minne
apolis. 

ALTITUD1)JS OF NORTHWESTERN WISCONSIN. 

Elevations above sea level, of many of the railroad stations 
within the area, some of which are also indicated on the soil 
map, are shown in the following table: 

TABU I.-Altitudes of railroad stations. 

Station. Altitude. I Station. Altitude. :::=.=.=.=. --1.070-1 Hammond=~.~·~~. --1.10'-
Augnsta....... ........ .•. ...... 972 Hersey .... ·..... .... .......... 1.201 
Ba.ldwln....................... . 1.136 Holcombe.................... 1.045 
Ba.l'l"On... ...................... 1.111 Hudson.............. .......... 699 
Bloomer....................... l,il12 Kna.pp.......... ........ ...... 928 
Royd.......... .... ............ 1.105 La.dysmith (on river above 
Bruce........ .................. 1.098 dam)........................ 1.110 
Burkha.rdt ................... , 927 Luck.......................... 1.207 
Cadott.. . ... .. .. .. .. . . .. . .... .. 977 Maiden Rock.. ... .. .. .. .. . .. . 686 
Ca.meron...................... 1.098 Menomonie,C St.P.M.& 0.. 788 
Chetek.. ..... ................. 1,053 Menomonie .Junction........ 884 
ChlpDewa. Fa.lIs, C.St. P.M.& New Auburn................. 1,109 

0............................. 866 NewlUchmond, W.C.R.R.. 986 
ChlpPAwa.Fa.lIsW.C.R.l'... 831 Osceola....................... 809 
Clea.rLa.ke;................... 1,098 Pepin.......................... 688 
Colfax.......................... 947 Pra.lrie Fa.rm ............................. .. 

. Cumberla.nd.................. 1,241 Prescott.... ............. ...... 706 
Da.Ila.s ................ ;.. ...... 1. 052 Rice Lake ......... ;.... ...... 1,148 
nura.nd .................... :.... 725 Rldgela.nd.................... 1,083 
Ea.uCla.lre.C.M.&HP ...... 788 RlverFa.lls .... ; ............... 886 
Ea.uCla.II"E'. C.St.P.M.&O... 841 Roberts....................... 1.039 
Elk Mound.................... 931 St.Crolx Fa.lls................ 920 
Ellsworth..................... 1.068 Spring Va.lley.......... .... .. 9?2 
Fa.lrchild ................ ;..... 1.018 Stanley................... ... 1.077 
Fa.ll Creek.................... 939 Stockholm ........ ~........... 692 
Frederick ...................... 1 1.204 Turtle La.ke.................. 1,258 
Glenwood..................... 1,026 Woodvllle... ................. 1,152 
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TABLE Il.-Altitude8 of pointaon the important river'a. 

Station. 

Chippewa River. 
Reeds Landing-High watel' 
Reeds Landing-Low water 
Eau Claire River, mouth .•. 
Chippewa Falls, foot of dam 
Yellow River, mouth .... .. 
.Jim Falls, foot ............. . 
Brunett Falls, foot ........ . 
Holcomb Rapids, foot •..••. 
Flambeau River, mouth ..•. 
Bruce. Sec. 28 ............. . 
Murray, N. E. Sec.28 ..... .. 

If'lambeau River. 
DUC'lmmon Rapids ........ . 

Ladysmith, below dam .... . 
Little J"alls Rapids ....... . 
Big Falls, foot ............. . 
Rig ~'alls, head ............. \ 

Rock Island RaPIds ....... . 

Altitude. 

680 
664 
770 
806 
852 
901 
967 

1,004 
1.050 
1,064 
1,112 

1,070 

1,099 
1.187 
1,177 
1,209 

1,233 

Station. 

Red Cedar. 
Mouth of river ............. . 
Dunnville .................. . 
Irving ..................... .. 
Menomonie, foot of dam .•• 
Cedar Rapids, foot ....... .. 
Hay River. mouth ........ .. 
Colfax ......... ; ........... .. 
Cameron, (2 miles west) ... 
Rice Lake (R.R. crossing) .. 
Cedar Lake. dam ......•..•. 

St. Croix River. 
Prescott, mouth of river 

Low water 
Kinnikinnic River. mouth. 
Apple River, mouth ....... . 
Osceola ..................... . 
St. Croix Falls (head of 

navigation) ............. .. 
·St.Crolx Falls(crest of dam) 

Altitude. 

705 
728 
766 
788 
823 
859 
895 

1.068 
1,116 
1.191 

667 
668 
672 
68~ 

68, 
750 
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CHAPTER II. 

CLIMATE. 

The climate of the area is not influenced by the Great Lakes 
but is influenced in a general way by its location with respect 
to the average track of the storms that move eastward, along 
the Canadian border, and those that move up the Mississippi 
valley from the southwest. As in other parts of the northern 
Mississippi Valley, extremes of temperature prevail, the sum
mers being warm with abundant precipitation, and the winters 
cold and relatively dry. ' 

Temperature. The climatic elements of greatest importance 
to agriculture are temperature and precipitation. The temper
ature conditions of the area, are shown in the two tables, Table 
III and IV.. The period covered is from 15 to 2i years, the 
period ranging from 1890 to 1909, the data being compiled from 
a recent sectional report of the U. S. Weather Bureau of north
western Wisconsin. 'There are at present nine Weather Bureau 
of observations for only a relatively short period, of three to 
five years. The stations at present in the area or near the area, 
are located at Barron, Downing, Grantsburg, New Richmond, 
Osceola, Stanley, Weyerhauser, Eau Claire, Ellsworth and Red 
Wing, Minn. In compiling the temperature data, only the sta
tions at Barron, Osceola, Downing, Eau Claire and Grants
burg and Red Wing, Minn. are considered. Grantsburg, lo
cated in Burnett county, is but a short distance north of Polk 
county. 

Table III shows the mean temperature conditions for the grow
ing season of the year, from April to September. The mean or 
average temperature for each of the six stations for each month 
is given, and also the highest, and the lowest temperatures for 
each month. The mean temperature is the most important 
datum to consider in agriculture, as the highest and lowest tem
peratureI'; reprei'!ent only the rare and extreme conditions. 
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By comparing the data for the several stations, it will be ob
served that the mean temperatures are almost identical at ail 
the stations for the summer months, and yet there· is a slight 
and persistent difference between them which is worthy of note. 
The temperature of Barron is about one to two degrees colder 
than that of Osceola and Grantsburg, and about two to four 
degrees colder than that of Eau-Claire. 

The table indicates that the slll'llmer isothermal lines or lines 
of equal temperature do not run east and west across the area, 
but run northwest and southeast. The summer temperatures 
of Eau Claire, Dunn, and St. Croix counties are about the same. 
In the same way the summer temperatures of Chippewa and 
Polk would be the same. Rusk county is the coldest in the sum
mer, and Pierce and Pepin counties the warmest as indicated by 
the records at Red Wing. 

The Table IV showing the temperature for the non-growing 
season indicates that the temperatllre of Barron and the north
eastern part of the area is slightly colder in winter than the 
western part of the area at Grantsburg and Osceola, as well as 
colder than the southern part of the area at Eau Claire. At all 
the stations there are much greater extremes in temperature in 
winter tha"u in summer. 

While the mean temperatures are the most important data 
in the tables, extremes of temperature are also of interest. The 
unusually low temperatures recorded in the area have reached 
40° to 48° below zero, and unusually high temperatures have 
reache-d 100° to 105° above zero. There are generally from 5 
to 10 days in winter when temperatures below 20° below zero 
may be expected, and from 5 to 10 days in summer when tem
peratures above 90° may occur. 



STATION. 

-----------
Barron .•.......•.........•••. 
Grantsdurg .................. 
Osceola ...................... 
Downing ..................... 
Eau Claire ................... 
Red Wing, ~mn ............. . 

STATION. 

f 
o:i 
0 :;:; 
'" .. 
" f;:i 

--
1.115 
1.095 

806 
983 
800 
708 

TABI.E IlL-Temperature of tlie growing sea80n (Fahrenheit); 

~ APRIL. '" ..... "' c·'"' .; .c:-C '" 
.;0 

.;0" o:i "' '" ",,0 .c: ~ ~.~ 
.. a " 0 ... ~ :2 ... 

-- --- --
18 42.2 88 10 Tl 83 -7 
19 43.4 87 -4 
15 43.2 84 4 
19 45.6 81l 11 
21 45.7 89 16 

I MAY. 

..., 
'" o:i "' .c: 

'" "" " ~ :s 
-- --
52.9 94 

I ~4.6 93 
54.6 93 
54.7 98 
57.0 94 

I 56.0 92 
I 

..; 
<fl 

" ;. 
0 ... 
18 
15 
16 
17 
20 
25 

il JUNE. _I __ J_U=-- : __ A,U-G-U-ScT,-.-

I
ii o:i ~ ~ 1 o:i ~ ~ I " I] ~ 
,~-€l ~ ~ ~ ~I~ ~ ~ 
I a _ S._~_ ~ __ ~~_I~ ___ 3_ 

II I II 63.4 97 25 68.2 f~~ 40 64.9 

I
: ~g .~~ ~~ I ~n 11)5 i~ ~~.~ 
I 64:4 fOO 28 67:9 103 35 66:7 
,66.8 97 25 70.7 Hi3 41 69.2 
167,9 99 38 72.0 106 46 68.6 

98 
98 

104 
100 

98 
95 

34 

~g I 32 
36 
45 

TABLE IV.-Temperature of tlie non-g1'owing season (Fahrenheit). 

I ci .... ~ OCTOBER. I NOVEMBER. II: DECEMBER. I JANUARY. i FEBRUARY. 
----;-;- j--.;o-' -. 

~ tll. ~ t; I CIS ..,... ~ • Q,l en • III rJJ I!' Q,l (1) 
:3 ~-ci ti ~ 1 ~ ~ i tj ~ 

I ~ I ~8 ~ -§, ~ ; -€l ~ I:; -€l ~ a 
_________ !_f;:i __ .3~ ~ ___ :a _~I ~ __ ~ ~I: ~_ ~_ 3-1 ~ 

Barron ....................... ll.1l5 18,45.7 86 10 129.5 72 -15! 16.3 54 -28 110.3 

:§ ~ I a -€l ~ 
~ 3 I ~ ~ 3 

~~1-40 1~:-1-5~ -40 
Grantsburg ................. "11.095 18 I 46.8 84 7 I' 30.8 I 75 -32 'I, 16.71 58' -39 10.9 
Osceola...... ................ 806 19 46.8 86 3 I 29.71 70 -34 16.3 52 -40 I )0.0 
Downing ...................... 983 15146.7 85 91130.3 75 -2~ 116.7 53 -33 ILl 
Eau Clair,e................... 800 19 48.6 86 10 I 32.1 72 -1" '18.71 54 -28 13.1 
Red Wing, Minn.... ......... 708 21 48.7 80 18 I 33.3 78 - 9 II 20.1 50 -~5 ; 11.2 

52 -43 111.81 52 -45 
67 -46 11.6 59 -47 
50 -44 ,12.3\ 62 -48 
54 -34 ,14.3 59 -40 
45 -31 115-.1 50 -30 

SEPTEMBER. 

58.5 
58.6 
59.9 
58.6 
61.1 
61.1 

99 
96 

~1 99 
95 

22 
16 
20 
12 
29 
33 

MARCH. 

.-l ..; Jl 

ci " '" :§ '" '" ;. 
'" 0 :s ~ ... ------

25.5 75 -18 
26.2 ' 73 -27 
26.6 73 -27 
27.4 77 -20 
28.7 75 -18 
27.4 64 -7 
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Precipitation. 'The precipitation,· which includes the snOW" 

fall as well as the rainfall, at the stations, Grantsburg, Osceola, 
Downing, Barron, RtJd Wing, and Eau Claire, is shown in the 
following tables: 

TABLE V.-Grantsburg, Burnett Oounty, Wis. 
(Elevation 1,095 feet.) 

Year. 
" .. 

t:: ~ "~,, ~~ ... 
~ ~ g ~ ~ ~ $ ~ I ~ ~ 
; .g - ~ ~ § .; ~ ~ ~ ~ i ~ § ...., '" ~ -< ~ ...., ...., -< rn 0 Z'>=1 -< 

-- - -'- ---- -- ._- -_ - - -'-__ 1 __ 

! 
1889 ................... 0000 2.55 3.84 1.96 4.0') '''''' 4.01 T. 0.5511.95 .... .. 

:~~::::: .~:~ .. ::::: .::~~. :::::: :::::: ~~:~~ .. ~:~~ .. ::~~ .. :.~ .. ~::~ .. ~:~~.i:::::: :::::: 
}~~L::: 'i:40' '2:35' '0:00' '3:35' '2:45' '2:20' 'i:2i'I'!i:0:i' 'i:40' '2'60' b:~, g:~g 22.9~ 
1891 00 ... 1,40 0.20 2.40 5.15 7.41 1.41 0.5\ 0.72 '1.80 3.72 1.80 11.37 27.93 
1895 ..... 0.99 0.40 0.40, 1.76 4 .. 61 5.09 4.36 2.50 4.70 0.04 0.65 0.50 26.00 
18M ... 00 1.15 0.50 2.5717.10 5.91 3.47 1.30 [1.53 2.6.~ 4.22 4.751 1.35. 36.48 
1897 ..... 1.35 1.28 2.70 0.75 2.00 793 9,67 2.00 3.65 1.70 1.0t 0.35 34.42 
1898 ..... 0.39 0.88 2.12 1.64 4.8516.00 1.59 2,67 1.90 5,30 1.80 T. ~9.J4 
1899 ..... 0.77 1.57 2.56 2.50 5.97 2.30 2.08 4.89 1.63 4.63 0.67 1.93 31.50 
1900 ..... 0.77 1.42 0.67 1.19 1.31 1.35 8.77 9.43 4,60 4.43 I 1.05 0.75 35.74 
1901 .. 00 • 0.50 0.65 3.98 1.6; 1.13 526 3.49 2.13 4,25 1.68 0.88 1.02 26.62 
1902' .... 0.85 0.05 0.75 1.99 2.85 2.98 5.31 1.36 3.55 1.82 3.05 2.611 21.24 
1903 ..... 0.82 1.90 2.17 4,25 6.55 1.12 9.37 5.70 10.02 314 0.60 1.50 47.23 
1904 ..... 0.70 1.55 0.6511.25 3.08 5.33 4.76 3.68 7.23 5.04 T. 1.50 3U7 
1905 ..... 1.45 0.55 1.20 1.40 3.19 9.81 5.53 5.1R 7.73 3.20 2.4g T. 41.72 
1900 ..... 3.05 0.80 1.10 3.56 4,95 7.08 2.38 4.0812.61 2.41 I,P3 1.60 35.55 
1907 ..... 1.80 0.90 2.30 I' 0.85 2.15 7.11 4.35 2.44 9.38 0.40 1.00 0.50 33.18 
1908 .. 00. 0.55 1.66 2.35 5.13 8.22 8,38 j 3.05 094 1.90 2.3b 0.42 0.90 35.88 
1909 ..... 0.90 2.151045 4.02 3.~0 1.57 5.75 3.2~ 3.93 3.03 3.50 2.50 134.5~ 

Means .. 1.11 11.11 [1.75 2.78 4.11 4.80 4.40 3.4~ 14.18 2.70 1.44 1.23 33,06 

Osceola, Polk Oonnty, Wis. 

(Elevation 806 feet.) 

1891 ..... 0.90 1.80 12.30 12.0511.95 
1892..... 0.03 1.47 1.13 1,32 8.10 
1893 ..... 1.46 2.45 2.91 1 3.62 2.58 
1894 ..... 1.07 0.15

1

2.80 14.74 ~.95 
189fi ..... 0.8d 0.24 0.55 1.9; 4.67 
1896 ..... 0.71 0.10 2.3~ 5.67 4.86 
1897..... 2.50 0.73 2.09 1.34 1.60 
1898 ..... 0.03 1.13 4.43 l,ti3 6.60 
1899..... 0.90 1.30 2.19 2.ed 3.41 
1900 ..... 0.35 0.!l2 0.7011.95 0.30 
1901 ..... '\ 0.38 0.68 3,24 1.51 1.74 
1902 ..... 0.70 1.42 O.RO 11.95 2.54 
1903.... 0.67 0.44 2.09 2.92 7 31 
190~. . 0.70 0.88 1.37 1.;'2 5.21 
)!l05 ..... 0.35 0.78 I 0,731 0.62 2.77 
1906..... 4.50 0.18 I 3.50 1.55 6.lil 

1909..... 0.86 1.41 0.85 2.50 2.05 

4.52 
8.14 
2,08 
2.40 
4.31 
6.63 
7.30 
4.92 
6.~5 
0.90 
6.40 
3.02 
2.26 
5.64 
6.27 
4.07 
3.35 
5.50 
5.68 

2.38 
6.22 
3.17 
0.44 
5.35 
1.83 
4.94 
1.3~ 
1.66 
9.76 
3.7iJ 
3.98 
9.58 
5.0:, 
2.05 
5.02 
4.51 
3.05 
3.53 

1.0211.52 11.00 
4.64 1.34 0.62 
2.18 2.0! 3.42 
0.65 1.85 L69 
183 5.72 0.!!2 
4,33 2.77 3.54 
1.~5 3.76 2.1l 
4.24 0.87 5.67 
4.87 1.00 3.72 
7.96 8,14 6.08 
2,35 5.20 1.71 

~.~ U~ 1 U~ 
3.5415.66 I 5.32 
5.35 6.01 2.62 
2.56 3.75 3.20 
2,98 7.33 1.45 
0.79 3.32 2.43 
3.66 3.80 2.20 

1.22 
0.49 
0.79 
0.13 
1.14 
3.20 
1.32 
1.6g 
1.02 
0.71 
1.87 
2.55 
0.20 
T. 

1.80 
1.77 
1.12 
0.~8 
4.45 

3.93 125.25 
o 113 31,13 
1.107 ~8.67 
1.60 30.47 
0.16 27,00 
0,79 3J.b2 
0.11 29,15 
0.07 32.tiO 
1.54 31.38 
0.67 38.50 

2. 28 1 31.15 2.11 2!-~5 
0.83 4,\.62 
0.50 1\5,a,1 
0.20 30.15 
1.97 38.65 
020 25.27 
0.70 31.46 
1.92 32,91 

1907 ..... 1.39

1

0.53 0.70 1.05 0.00 
1908; .... 0.55 0.85 1.45 361 18.23 

Means.. 1.00 0.92 1.90 2.33 4.27 4.75 4.12 3.28 4.05 2.95 1.39 1.17 32.13 
\ 

'From Weather Bureau Report, Section 58, Northwestern Wisconsin. 



., ., ... ... '" .<:i Year '" p 

'" ... " ~ .0 ... 
" '" '" >-, '" :.: 

-- ------
1891. ... 2.05 2.63 3,12 
1892 .... · 0.47 1.90 2.09 
1893 .... 1.43 3.1>3 2.81 
89l.. .. 1.25 0.32 3.02 
895 .... 1.23 0.55 ...... 
896 .... ...... ...... ...... 
897 .... ·i:ii.j,· '0:87 . 898 .... 0.25 
899 ... 0.65 0.60 1.10 
900 ... ·• 0.31 0.51 1.10 
901. ... '0:90' 002 .... 0.60 0.30 
903 .... 0.30 0.05 2.06 
9O!.. .. 1.00 0.65 2.10 
905 .... 1.60 1.00 1.01 

OLIMA.TJil. 

Downing, Dunn Oounty, Wis. 
(Elevation, 983 feet.) 

... ., 
"'" 

.0 
CJl S - P ., " .~ ., 

~ .:: '" ... 
P< '" '" '" '" P< 

" < :.: >-, >-, < tel 

-- -- --- -- ----
337 2.14 4.30 2.44 3.85 1.41 
2.13 7.46 1;.83 8.31 2.91 2.90 
6.1:' ·2.55 1.54 2.81 2.33 2.59 
5.65 10.56 '~::~f::~' 

0.50 2.93 
...... . ..... . ..... ...... 
...... I ...... . ........... . ..... . ..... 

'4:86' . :i:ii' T~pjr 3.55 0.89 
8.37 1.64 4.91 3.42 

2.00 0.04 2.46 10.55 4.04 !lA6 
2.15 '3:80' ...... 1.31 5.20 
2.15 3.00 2.45 
3.55 7.14 1.62 8.18 5.01 7.37 
2.00 4.72 4.92 5.60· 4.90 4.20 
'I'. 5.90 7.05 2.65 7.40 2.30 

... .. 
" ., .. .0 .0 ";; ., S .~ .0 '" ~ 0 

" ~ "i:) 0 " ~ 
0 Z ~ < 

------ ---
l 

4.16 0.52 5.33 :15.32 
2.60 0.76 1.09 38.35 
2.93 0.77 4.01 33.47 
4.33 1.93 1.68 :14.49 
...... ...... ...... ...... 
...... ....... ...... . ... ~ . 
'4:45' 1.04 or. 22.76 
4.45 0.80 1.llO 35.31 
7.46 0.37 0.95 39.55 
1.39 . 2i-: 99 1.65 3.80 3.61 
2.45 0.52 0.80 39.05 
7.44 0.10 0.90 ~8.53 
3.15 1.06 0.50 :13.62 

1 
1 
I 
1 
I 
1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 

906.... :1.00 T. 1.20 2.25 8.44 445 

.;: i;: I ,.00 

1.95 5.63 4 91 3.51 1.68 1.80 38.82 
907 .... 13.14. 

I I 

1.60 2.21 1.26 11.70 6.24 3.30 4,71 5.06 1.10 1.00 I 0.30 31.62 
908 .... 0.91 1.80 1.50 5.45 2.75 9.32 1.60 1.50 1.20 1.03 1.08 .1.20 29.34 
909 .... 0.60 2.80 0.40 2.81 2.56 4.77 4.96 3.50 4.29 2.94 4.56 1.15 35.34 

1\ Iflans. 1.17 1.24 1.66 2.74 4.5.'; 4.71 4.06' 3.65 3.7;' 3.44 1.33 1.67 33.99 

NOTE-Observations at Me·nomonie from January. 1891, to February, 1895: at Knapp 
from ,January, 1898, to June, 1902; at Downing from,July, 1902, to December, 1909. 

1891. .•. 
1892 •.•• 
189a ... . 
1894 ... . 
1895 ... , 
1896 ... . 
1897 ... . 
898 ...• 

1899 ..•• 
1900 ... 
l!lOl.. .. 
1902 •... 
903 ... . 
904 ... . 

1905 .••• 
906 ... . 
907 ... . 

1908 ... . 
909 .••• 

Means. 

Barron, Barron Oounty, Wis. 
(Elevation, 1,115 feet.) 

........ ·· .. 1 .......... .. 
0.26 1.73 0.98 2.29 7.03 
1.23 2.91 1.75 4,91 3.85 
1.68 0.45 2.44 4.64 8,9~ 

2.68 1.86 1.42 1.46 1.90 0.70 4.52 
7.44 4.61 3.94 1.17 1.80 1.04 0.71 33.60 

U~ Ug ~:~g U~ t~ . i :40' i:g~ 33.08 
0.83 0.60 0.48 1.68 3.63 4,87 4.93 1.78 3.90 0.26 0.80 1.66 25.42 
1.6'> .............................. I ...... ; ................................. .. 
2.03 1.75 2.60 1.86 2.17 6.23 I 5.54 1.25 2.93 1.85 0.29 0.30 28.80 
0.25 1.83 1.80 1.02 4.40 2.2711.90 2.51 0.98 4.04 1.00 T. 22.60 
0.45 1.16 3.30 1.73 3.15 7.00 2.00 5.87 0.65 4.26 .0.95 2.02 32.M 
1.16 ...... 1.1911.~1 1.71 2.207.70 7 .. 61 ....... 5.40.1.001.1.051.: .... 
0.49 0.50 ·3.50 2 .• 2 1.82 5.23 5.10 1.70 6.55 1.28 1.50 0.40 30.29 
1.50 0.20 'I 0.8~ 2.06 3.63 4.39 3.?5 1.09 2.3~ 0.68 I 4.30 [1.37 I ~6.~8 
0.5~ 0 .. 40 2.5. 2.44 5.86 3 .. 0~ 6.a, 4.75 ~.9~ 3.20 I 0.50 0.54 ,16 .. 4 
1.2, 1.40 1.1,4! 2.20 6.55 8.4a 6.15 5.51 6.7615 .. 61 T. 0.90 45.92 
1.50 0.50 0.47 '11.00 4.50 13 •. 70 3.50 8.50 3.70 2.40 2.70 '1'. 42.47 
3.20 0.40 1.00 2.58 7.45 3.84 2.40 2.92 2.08 1.20 0.43 1.00 28.5.0 
1.30 1.0511.0~ 0.7" 1.83 3.39 2.15, 2 .. 50 3.75 ............. 11 ............ . 
0.50 1.00 1.75 4.05 3.85 5.64 2.5611.61 1.46 3.08 0.95 0.S7 27.32 
0.35 1.35 0.80 [ 3.61 12.60 12.56 2.96 4.08 4.27 2.M 4.48 1.24 30.84 

1.12 1..0811.63 2.36 4.29 4.79 3.88 3.45 3.14 2.84 1.38 1.11 31.13 
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Red Wing, Goodhue Oounty, Minn. 
(Elevation, 708 feet.> 

.. I .. .. I» '" (!) 

~ I» .. 
+' 

,Q .. ~ .-.. oJ E Year. oJ :; .s::: 'IJ '" 

I 
8 8 .. 

:; .. " -.:: '" I» 
:; '" 

.., 
(!) Q) 

:; 
.: ,Q .. >. .: Ill> ... 0 > " s:: .. ." .. '3 '" ." ..., .. ~ '" '" " 0 '" .: ..., r;.. :is <: :a ..., ..., <: 1D. 0 Z A -< ---- ._- ---- ---- ------ ---I-----

1885 .... 0.54 3.09 1.89 4.02 5.99 ~.70 4,43 0.81 
1886 .... 5.25 0.65 1.30 4.68 1.45 3.23 1..0 4.51 4.00 t~~ 1 g:~ 1.18 33.67 
1887 .... 1.22 1.71 0.43 2.52 0.99 5.24 3.5~ 6.70 5.04 1.58 0.13 3.67 33.41 
1888 .... 1.45 0.91 3.35 4.92 7.53 3.01 3.30 3.34 I.S'~ 1.03 0.24 0.98 I 31.98 
1889 .... 0.80 0'54 0.51 I.S5 1.85 3.01 2.23 3.PO 1.45 0,02 0.12 1.94 18.98 
1800 .... 1.36 0.53 0.98 1.87 4.55 8.03 1.80 3.00 3.15 3.33 1.32 0.15 00.48 
ISDl .... 2.06 1.66 2.04 2.2. 1.46 6.36 2.77 3.13 1.23 1.64 0.86 4.60 SO.06 
1800 .... 0.17 1.90 0.87 1.09 6.06 7.U 7.17 1.80 3.38 1.18 0.40 0.66 30.42 
1800 .... 0.92 2.84 2.31 4.14 2.17 2.28 .2.63 2.18 2.50 1.60 0.45 lhl5 27 .J?' 
18M .... 0.90 0.35 1.10 3.30 2.71 2.61 0.10 1.45 2.54 5.12 0.40 0.95 21.b~ 
1895 .... 1.30 0.80 0.20 1.75 4.25 3.72 3.60 1.84 ~.92 0.18 1.62 0.60 23.78 
18D6 .... ~.!07 0.20 0.20 4.56 4.10 2.98 1.31 1.55 2.79 2.13 S.10 0.95 2>.44 
1897 .... 2.00 0.9. 2.50 1.14 1.54 4.29 4.51 S.29 1>.09. ..51 1.18 0.30 31.90 
18118 .... 0.32 1.00 3.22 1.38 3.08 2.07 3.01 3.8':) 0.48 5.25 2.76 0.00 26.81 
1899 .... 2.25 4.00 1.91> 0.71 4.16 6.00 1.93 (,50 1.50 4.20 ti.f>B 1.12 34.J9 
1900 •... 0.79 1,21 1.09 1.83 0.26 1.51 4.43 3,56 6.70 3.21 1.33 0.15 26.1S 
1901 .... 1.00 0.69 1.79 0.85 1.12 1;.42 1.94 3.74 7.28 1.56 0.62 0.61 26.62 
1902 •••• 0.46 0.69 O.!'O 2.36 6.75 2.29 8.12 4.36 4.01 2.62 ~.O2 1.56 38.74 
1903 •••. 0.22 0.59 0.1S 1.70 8.44 . 0.41 3.38 4.40 11.14 1.80 0.22 0.53 SU6 
1904 .... 0.31 0.63 1.09 0.88 S.29 5.04 4.56· R.lI2 4.57 6.30 0.00 1.32 31.51 
1905 ..•. 0.81 1.03 1.74 0.23 5.40 1.40 3.64 8.71 1.94 3.08 2.2i 0.30 36.58 
1900 •••• 1.86 0.25 2.22 2.10 7.41 3.15 3.60 4.30 2.56 2.44 2.M 1.l!O 3.~.63 
1007 ..•. 1.30 1.10 0.61 1.66 0.81 4.05 3.26 7.'17 6.54 0;84 0.96 0.48 29.18 
1908 .•.. 0.26 0.98 1.&1 4.10 6.08 g.10 13.60 0.76 [ 2.06 3.681 0.82\ 0.80 

33,92 
1909 .... 1.30 1.3i 0.11 2.M 3.34 4.40. 1.86 1.78 7.38 1.98 5.00 1.44 33.63 

l\1ea.ns. 1..22 11.14 1.38 2.28 3.63 4.114 3.37 3.65 3.H 2.59 1.45 1.20 39.19 

NOTE-From NO\'ember, 1896, to December, 1909, inclusive, except Jall1tary and 
February, 1908, the records are from the river observing station at Red Wing. 

Eau Claire, Eau Olaire Ouunty, Wis, 
(Elilvation, 800 feeL) -_. 

1891.. .. 2.95 1. 85 11.70 2.00 5.40 2.20 .~::~.I kgb 3.10 0.70 4.115 ...... 
1892 .... 0.30 1.60 1.00 2.40 6.15 9.10 '2:73' 1.10 0.75 1.00 
1893 .... 1.31 2.70 1.90 5.~0 4.87 0.66 1. 77 2.21 3.26 1.30 5.10 33.71 
181l4 .... 1.30 0.90 2.031 2.112 662 

Tiil' 
............. 2.90 1.23 1.fJ9 '22:84 1895 .... 0.98 O.H 0.22 1.67 1.17 5.60 1.28 4.06 0.56 1.83 0.90 

1896 .... 1.~0 0.40 .0.60 I 6.35 4.50 6,25 2.67 3.00 3.03 3.00 3.70 0.50 35.40 
18111 .... 2.00 2.15 4.10} 1.16 3.65 5.05 3.26 3.20 2.10 2.49 0.92 0.12 SI.40 
ISD8 .... \ 0.32 2.26 2.85 2.22 1.96 1.50 1.21 0.23 0.17 5.1S 1.79 0.27 20.57 
1899.... 0.98 1.47 2.90 1.58 8,47 7.0t 1.62 7.67 3.23 3.61 0.67 2.20 41.42 
1900.... 1.00 1.49 I 1.23 2.95 0.15 1.86 8.88 11 31 3.13 9.41 1.32 1.00 41.90 
1901 ..... 0.56 0.63 1 3.58 1.45 2.26 6.47 401 2.06 5.71 Ui4 O.M 0.55 32.40 
19020. .. 0.77 088 1.51 3.49 5.21 2.27 5.!!1 3.25 2.21 2.58 

4.2R I'L05 35.41 
1903 .... 0.32 0.8712.10 3.12 7.03 2.4t 8.78 5.09 9.12 1.99 0.65 0.84 42.!lli 
1904 .... 0.31 0.15 1.85 1.31 2.52 7.17 2.42 2.76 3.116 5.4'; 0.24 1.68 2993 
1905 .... 0.73 0.49 2.28 0.51 6.61 6.5912.46 6.82 4.43 3.68 1.33 0.31 36.24 
1906 .... 2.24 C.lI2 3.07 I 1.52 7.20 3.47 3.10 3.61 4.13 ·2.79 2.15 1.33 35.53 
1801. ... ,.'" ,." ,." 1 '-" ,.~ '.M ,." 5.68 3.65 0.71 1.33 0.42 25.79 
1908 .... 0.58 0.97 2.63 3.46 564 6.32 2.28 1.74 2.91 1.5610.98 

1.67 1 30.14 1909 .... 1.0311.61 11.28 3A2 3.00 \2. 96 1 2.20 2.2~ 6.84 2.63 5.42 1.46 34.07 

Means. 1.00 1.28 2.04 2.58) 4.31 4.66 3.41 3.2613.93[s.22 1.61 1.48 32.96 
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These tables show the a~tual amC)unt of precipitation f()l' each 
month at the various stations for the past 15 to 20 yeal"S, and 
also the annual amount for each of the years, as well as the mean 
monthly and mean annual precipitation f()r the period. 

The amount of rainfall during the growing season exerts the 
most influence on growing croQs. The mean rainfall for the 
growing season and also the non-growing season is shown in the 
following table: 

,T ABLE VI. - Mean monthly precipitation /01' the g1'O'1I!ing and non-growing 
season j01' the e1tti1'e plJrioa oj record oj each 8tation, to 1909. 

____ M_on_th_· __ --1-6-r:n-u.-r/o:-t~-- OsceoJa..
' Rarro~ DOWRinglc~~~.1 \~'i,~. 

April. ........................ . 278 2.33 2.36 2.74 2.58 2,28 
May .......................... , 
June ......................... . 

4.11 427 4.29 4.:>.5 4.37 3,63 
4.80 4.75 4.79 4.71 4.66 4.34 

July .......................... . 4.40 4.12 388 406 3.47 3.37 
August ....................... . 
September ................... . 

3.45 3 28 3.45 3 65 lUll 3.65 
4.18 4,05 3.n 3.77 3.93 3.94 

Mean of the growIng 
season .................. . 23.72 22.80 21.91 23.48 22.27 21.21 

October. __ ................... . 2.70 2.95 2.8.4 3.44 3.22 2.59 
Novemb8O' ................. .. 1..44 1.39 1.38 1.33 1.67 1.45 
December .................. .. 1.23 1.17 1.17 1.67 1.48 1.20 

1.11 100 1.12 117 1.00 1.2~ 
1.11 0.92 1.08 1.24 1.28 1.14 

January.................. . 
February .................... . 
March ........................ . 1.7;; 1.90 1.00 1.66 2.04 1.38 

---- --- ---------------
Mean M the lIOn-groW-

ing season.. . . . . . .. .. . .. 9.34 9 33 9.22 10.51 10.69 8.98 

Mean annual. .......... . 33.06 32.13 31.13 33.99 32.96 30.19 

The mean annual rainfall varies from 30.19 to 33.99 inches at 
the several stations. During the growing season from April to 
September the amount of rainfall is from 21.21 to 23.72 inches, 
the greatest fall (}Ccurring in May, June, and July, when most 
needed by the growing crops. 

The amount of precipitation in the non-growing season from 
October to March, varies at the stations from 8.98. to 10.69 
inches, being less than one-half the amount falling during the 
growing season. A little more than two-thirds of the annual 
rainfall, therefore, falls in the gr()wing season. The monthly 
precipitation at Eau Claire and Osceola is illustrated in the 
diagram, fig. 13. 

While the mean annual rainfall is generally from 30 to 33 
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inches there are occasional dry years when there is much less 
precipitation. During the 10 year period from 1893 to 1903, 
the precipitation during the driest year was 20.6 inehes at Eim 
Claire and 27.1 inches at Barron, and during the wettest year 
of this 10 year period, there was a rainfall of 42.7 inches at Eau 
Claire and 36.3 inches at Barron. The records appear to show 
that the annual rainfall in the northeastern part of the area 
is more uniform from year to 'year than in the southwestern 
part. 

[AU CLAIRE OSCEOLA 
(I). 

-------------------- w 
h-~~~~_r~~~~~_r,_~_r~~,_~z 

iai~.:>i ·ciO:"=>o.~ « w~ a. 0( :) :) :)1010 o. 1.1 -
,1&.1" <c;J,,<c;CI)oz: p. 
~~=\=!r**~=?+=1 5 

~++~~+-!.r+-+-+-I4 

r+~~~~~rr4~3 

t-+-+.otI~~tflIt-IIt--r-; 2 

......... IIII-...aLaI.A.l.JU............".1 J il 
II. I 

IIII 0 

FIG. 13.-Diagram showing monthly precipitation at Ean Claire and Osceola. 

I t is of interest to compare the mean seasonal rainfall and 
mean seasonal temperatures of the area with that of the entire 
state and the adjoining states, as shown in the following table: 

TABLE VII. - Table showing seasonable rainfall and temperatures. 

Spring. 1 Summer. 

----;---'-- I f 
Mean Mean I Mean Mean 
temp. precip. temp. precip. 
deg. inches. deg.' inches. 

Autumn. Winter. 

Mean Mean Mean' Mean 
temp. precip. temp. precip. 
deg. inches. dl'g. Inches. 

----------- ---- ---- -- ----
Northwestern Wis .... 42. 8.6 67.3 12,6 46.1 7.9 

I 
13.7 3.7 

Wisconsin ............ 43. 8.3 68.0 11.2 47. 8.1 17. 3.9 
Iowa .................. 47.4 8.8 71.8 12.2 

II 
50.1 7.1 20.2 3.3 

Northern Ill. ' ......... 48. 9.5 72. 10.6 52. 

I 
8.3 23. 5.6 

Northern Ind ... : ..... 49. 9.!} 72.3 10.4 52.9 9.2 26. 7.5 
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The summer months are the most important agriculturally and 
the table shows that for the summer season the mean tempera
ture of the area is very favorable for agriculture,' and is only 
a few degrees colder than the temper-ature of Northern Illinois. 
Northern Indiana) and Iowa and that the rainfall dUring the 

MAV to _" .J.. 
- - -·~".E'ORI 

. ..4' MAY 20 AYlRAal DATE 

AY.a.!! / LAST KILLINa FROST 

'N SPAlllfiI 

FIG. 14.-Average tlates of last killing frosts in spring. 

summer is more favorable than in the latter regions. The table 
shows that while the Bummer temperatures of the area closely 
approaches that of the region farther south, the winters are 
considerably drier, and cQldet: thall in the latitude of Northern 
Illinois. 
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TABL\j; VHL-}t'rost (lata. 

Stations. 

Barron ..................................... · .. . 
Grantsburg .............. ; ................... . 
Osceola ....................................... . 
Downing ..................................... . 

'0 Eau claire .................................... [ 
Red Wing(Minn.) .. ; ....................... .. 

Length of 
j' A verage date of 

record" Last killing First killing 
years. frost frost 

18 
17 
19 
15 
19 
8 

in spring. in autumn. 

May 22 
May 14 
May 12 
May 6 
May 10 
May 2 

September 15 
September 19 
September 26 
September 24 

October 1 
October 5 

Killing Frosts. 'The average date of last killing frost in the 
spring and first killing frost in the autumn is shown inthe above 
table, complied from records extending over a period of 19 
years. 

The average period of immunity from frost at Barron is 115 
days, at Grantsburg, 127 days, at Osceola, 134 days, at Down
ing, 140 days; at Eau Claire, 142 days, and at Red Wing, 155 -
days. The average period of immunity from frost in, Rusk 
county is probably between 105 and 110 days, and in'PierC"eand 
Pepin counties about 150 to 155 days. In the, two charts· of 
the state, figures 14 and 15, the several zone,s having similar 
frost data in the Spring and Autumn, are illustrated. 

This period is sufficiently long for the growth of all common 
crops. with -the possible exception of corn in the northeastern 
part of the area. In the northern part of Barron, and in Rusk, 
probably only the Wisconsin No.8 variety of corn and flint can 
generally be brought to maturity. Corn for silage, of course, 
can be grown successfully in all parts of the area. 

Other crops that are likely to be affected by the frost 'are 
tobacco and potatoes. Potatoes readily ripen within the period 
of 100 days or less. Tobacco is succe8Bfully grown in Chippewa 
and Barron counties. Tobacco, with proper rainfall and warm 
temperatUl'e conditions, will ripen, in 70 to 80 days. 

'The tables of temperature and rainfall of the several stations 
furnish the detailed climatic data for the North Western area. 
It should be borne in mind by the farmer that the condition of 

* Charts from Bulletin 223. Wis. Agric. Exp. Station. 
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the sOil is only one factor in the problem of agriculture and 
that conditions of temperature and amount of rainfall, especially 
for the growing season are also very important factors. The 

AVERA.1t DATE 
!'IRIT KILLI ... !'ROST 

III !'ALL 

FIG. 15.-Average dates of first killing frosts in autumn. 

kind of crop raised should be especially studied with respect to 
its climatic requirements, aJ;ld comparisons should be made with 
the known conditions under which such crops have been grown 
III other localities. 

/ 3 
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CHAPTER III. 

DESCRIPTION OF THE SOILS. 

In the 6700 square miles of the area, there are fourteen kinds 
of soil as shown on the map. (Plate 1 in pocket.) Some of the 
soils are quite uniform in character over large areas while others 
are quite· variable and lack uniformity. 

Character and Origin of Soil.-The soil consists of mineral 
and organic m,aterial. The mineral portion of the soil originates 
through the disintegration and weathering of the stony material 
and the surface formations of the land, and the organic portions 
through the decay of animal and vegetable matter living upon 
and within the soil. . 

The mOl'>L effective agent in the weathering of soils is water in 
its various forms, the changes of temperature, and the air. Water 
in the soil aids chemically by dissolving mineral matter, and 
mechanieally by washing and wearing away loose soil materia;l. 
'rhe aitemate freezing and thawing of water' in the soil and 
rock,;, in autumn and spring tend to break up the soil particles. 
Earthworms and other burrowing animals, aid materially in 
making soil. The growth of roots of the' forest trees and also 
tiw smallest plants tend to split apart the rock particles and as
sir,tt in soil formation. 

Smt Erosion.-There is a constant process of wash by rains of 
the loose soil material from the higher levels and slopes of the 
hill sides to the valley bottoms, and thence by streams to still 
lower levels down the valleys. If rains are gentle, but little 
soil is washed away, but if rains are heavy, they may transport 
in a few hours enormous amounts of sand and mud to lower 
levels. 

But little erosion can take place on nearly level or gently un
dulating lands, but where slopes are steep the various bad feat
ures -ef erosion may develop. The lighter and more sandy soils, 
into which the rains can readily penetrate are not likely to be 
appreciably eroded, even on the sloping lands, while the heav
ier clay soils and loams, unless carefully guarded may be sub-
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jected to much erosion. Most of this area on account of the 
10aIll:Y character of the soil and the gentle slope of the land is 
not likely to be much eroded, but in certain hilly portions, in the 
southwestern counties, the tendency to soil erosion should be 
checked as much as possible. 

Sources of the Soils.-The soils have their source in the slow 
weathering and decomposition of the various formations of the 
area, such as the glaciaJ drift, the loess, the alluvial plains, and 
the sandstone, the limestone and the crystalline rocks. The 
most important formations from which the soils are derived, 
are the surface formations of drift, loess and alluvial material, 
as these formations generally cover the bed-rock formations. In 
certain parts of the area, however, soils derived directly from 
the sandstone cover considerable areas. In the areas of the 
limestone and crystalline rocks, however, surface formation's of 
loess or drift are generally present. In places the character of 
the surface formation is often largely determined by the under 
lying rock and hence the various geological formations are im
portant factors in determining the character of the overlying 
soil. 

Surface Soil and Sub-soil.-The surface soil generally con
taining more or less organic material, usually extends to depths 
of 6 to 8 inches. The subsoil immediately below the surface soil 
is important as the medium in which much of the soil moisture 
is stored. If the subsoil is such as to hold too little or too much 
moisture, the fertility of the soil is greatly decreased. It is im
portant to know the character of. the soil to a depth of 3 or 4 
feet below the surface as well as of that portion which is turned 
by the plow. 

Basis of So,1, Classi/ication.-The classification of soils and 
their separation and mapping into various types or phases, is 
based on the physical texture of the soil mai:nly due to the rela
tive proportions of sand and clay present. Soils are generally 
referred to as clays, loams, or sands. A clay soil generally con
tains from 25 to 50 per cent of clay and the remainder silt, sand 
or gravel. A loam generally contains from 10 to 25 per cent of 
clay, a large proportion of silt arid the remainder fine to coarse 
sand or gravel. A sand soil generally contains less· than 10 per 
cent of clay, a small amount of silt, and' a large amount of fine 
to coarse sand. Between clays, loams and sands are manygra
dations such as phases of clay loams, silt loams and sandy loams. 
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If a considerable amount of stone or gra-yel is present the soil 
is called stony or gravelly. Besides these soils there are the 
muck and peat soils containing a high percentage of decaying or
ganic matter or humus, occuringin swamps and marshes. 

In the tables of mechanical analyses of the various soils .of the 
area, on following pages, the percentage amount of fine gravel, 
coarse sand, medium sand, fine sand, very fine sand, silt, and clay 
is given for each soil sample analyzed. 

Ohemical Oompos~twn of rthe Sm1.-The various cheinical ele
ments occuring in soil are oxygen, silicon, carbon sulphur, hy
drogen, chlorine, phosphorus, nitrogen, fiourine, boron, alumi
num, calcium, magnesium, potassium, sodium, iron and manga
nese. The oxygen hydrogen, carbon, chlorine, and nitrogen get 
_ into the soil from the atm.osphere and the rains assisted by vege
tation. The other· elements are found in the rocks and surface 
formations from which the soils are derived. All the above 
named elements are generally in sufficient quantity to supply the 
required plant food, for crops. Only four of the elements, pot
assium, phosphorous, lime and nitrogen are generally considered 
important in the study of the soil- fertility because these ele
ments sometimes may be either lacking in sufficient quantity, or 
are not in an available form to supply plant food. 

The names adopted for the various soil formations are local 
and have been selected from the names of rivers or townships 
where the soil occur, within this area, and within the area of 
north central Wisconsin immediately to the east. 

The following table gives the approximate extent of the vari
ous soils mapped in the area: 

TABLE IX.-Areas of the soils. 

Soil. Acres. Soil. Acres. 

---------- ------ ----------1------
Chelsea loam •............. 
Knox (Bartland) silt loam 
Ai\burn loams ............ .. 
Miami (Baldwin) silt loami 

-Rice Lake loams .......... . 
Colby silt loam ........... ,. 
Kenna,n silt loam ..... _ .. .. 

788.000 
556.000 
482.000 
341.000 
328.000 
323.000 
316.000 

Plainfield sandy loam .... . 
Miami\oam .............. .. 
Plainfield sand ............ . 

II 
Swamp and marshland .. .. 
Milltown silt loam ........ . 
Thornapple sandy loam .. . 
Meridean sandy loam .... . 

230.000 
216.000 
189.000 
160.000 
69.000 
65.000 
4<l.000 

Of the fourteen soils, sevep. are soils derived from the weath
ering of glacial drift, and physiographically are upland soils. 
The drift soils include the Colby silt loam, Chelsea loam, Kennan 
silt loam, Cushing loam, Thornapple sandy loam, Milltown silt 
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loam, 'and Baldwin silt loam. Other upland soils are the Auburn 
loam, developed mainly as residual soil on the sandstone and 
shale, and the Hartland silt loam developed on the loess. The 
soils which are of alluvial origin ahd mainly confined to the 
valley bottoms are the Rice Lake loam, the Meridean loam, the 
Chetek sandy loam, and the Sterling sand. Muck is character
istic of the marsh and swamp land. 

BALDWIN LOAMS. (Miami Loams) 

Area.-The Baldwin [Miami] loams1 occupy the central and 
eastern part of St. Croix county, and the adjoining northern 
part of Pierce county, .and in general is developed over the lime
stone formations. It embraces Ii. contiguous area of about 550 
square miles, located in the most thickly populated portion of the 
region. 

Surface.-In general the surface of the Baldwin loam is 
gently undulating with long gentle slopes. Considerable tracts 
are nearly level in eastern St. Croix county, in the towns of 
Sp.ringfield and Baldwin. The surface is gently undulating in 
Hammond, Erin Prairie and Emerald, with occasional lakes and 
ponds. In Gilman, Martell and Pleasant Valley the land varies 
from gently rolling to nearly level, with gentle slopes character
ized by wet lands with poor drainage along th~ large streams 
and their many small ·tributaries. These small areas of wet 
larrds along streams are found in nearly all the townships. In 
Eau Galle broad valleys, sloping gently upward to the higher 
land, are characteristic. . 

The area of this soil is mainly drained by ,the Eau Galle, Rush 
and Kinnickinnic rivers. In St. Croix county these streams 
flow through the broad uplands but further south in Pierce 
county they become trenched deeply into the limestone forma~ 
tions, first with narrow valleys and then farther south with 
broader valleys widening out to a mile or more. The Kinnickin
nic river in the town of Kinnickinnic and River Falls has a broad 
valley bottom containing highly developed agricultural areas. 

While no peat marshes of any size are associated with this type 
a conservative estimate of the area that would be bEmefittedby 
drainage exceeds 15 or 20 per cent. In the town of Eau Galle 
and SpriJ1gfield and southern Baldwin considerable areas of wet 

1 Mapped generally as the Miami sandy or silt loam in the detailed 
soil surveys of other parts of the state. 
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lands are found. Boulders are found in the soil throughout 
the area. In few cases,· however, are the boulders so abundant 
as to interfere seriously with agriculture. Where the country 
has been opened for settlement some time the stone has been 
hauled off from the cultivated fields. 

Forests.-The Baldwin loam was covered with dense forest in 
the eastern part of its area, and with meagerfol'ests in the north
western part. In the densely wooded portion the trees were 
mainly hardwoods, consisting largely of maple, white oak, 
black oak, basswood, elm, ironwood and butternut. In the val
leys, or wet lands, ash, soft maple and elm predominate. . Here 
and there, however, on the upland slopes and in the valleys were 
tracts in which white pine was predominant. A belt, nearly two 
miles wide, between Woodville and Brookville was one of the 
largest of these pine tracts. 

The pine has been wholly cut for several years. Considerable 
stands of dense hardwoods, however, still remain. Most of the 
60 per cent of undeveloped land of this soil type in the towns of 
Cady, Eau Galle and Gilman, is still covered with ~orest. 

In the towns of Hammond and Erin Prairie and vicinity were 
large tracts covered only with a meager forest growth consist
ing mainly of scrub oak, poplar, and hazelwood. These tracts 
were generally -known as "prairies" and. were the first lands in 
the region to be opened up to agriculture. In a few places only 
are there remnants of these thinly forested tracts. At pres~nt 
from 80 to 90 per cent of these thinly forested tracts are under 
cultivation. 

Sow,.-In general the surface eight inches of the Baldwin loam 
is a silt loam or loam with sufficient amount of organic matter to 
give it a medium dark brown color. This type is found over a 
large part of the area of Northwestern Wisconsin, mainly on 
the higher land as distinguished from the areas nearer streams 
and along slopes. 

'1'he subsoil from eight to twenty-four inches is usually a fine 
grained sandy loam. In places the subsoil is bluish in color 
where the underlying limestone is Trenton, and in such places 
it is quite retentive of moisture. At lower depths gravel ma
terial is associated with much of the soil. The peculiar struc
ture of the subsoil in places where Trenton shale is present gives 
rise to some important problems of drainage which will be <lis
cussed in another place. Underlying this loam is mainly a lime-
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stone bed rock. In portions of Pierce coUnty, mainly in River 
Falls and Martell, and in St. Croix county, in Kinnickinnic and 
Troy this limestone is the Trenton formation. In the remainder 
of the area, with a few exeeptional areas of sandstone, the under
lying rock is limestone of the Lower Magnesian formation. 

There are slight variations of this soil which differ from the 
dominant type just described. . "-

A portion of the Baldwin soil area has been designated as a 
prairie though it differs_ essentially from a true prairie in the 
absence of black prairie soil. A true prairie soil conatins a rela
tively large amount of organic matter, as can be observed by 
the black color of soil to considerable depths of five or twenty 
inches, or even more. This black organic matter represents past 
accumulation of prairie grass and other vegetation that has 
grown up and accumulated in the soil there to decay during 
long periods of time. Rainfall is an ilnportant factor, and' also 
topgraphy, in developing a prairie vegetation. When rainfall 
exceeds 25 inches the native vegetation tends more to develop 
light forest growth and consequently less grass vegetation. 

The surface soil on the openings or "prairie" tracts is me
dium heavy loam carrying small amount of coarse gravelly par
ticles. It has a grayish to .darkgray color with a fair amount· 
of organic matter as indicated by chemical analyses. The sub
soil becomes somewhat more clayey at about two feet, and is 
usually of yellowish color. The organic content in the surface 
eight inehes in the so-called prairie of Hammond and Erin 
Prairie, as shown by chemical analysis, is practically the same 
as in the heavily forested soil in Springfield and Eau Galle. Be
low 22 to 24 inches the soil in most cases becomes somewhat 
gravelly in places but the clay content with it makes the soil at 
the lower depth more compact. 

The content of medium and fine sand in this soil makes it 
fairy loose and open, yet some areas show that tile drainage is 
needed to remove surplus underground water. This is especially 
true where the land is nearly level. 

Aside from the marshy tracts, there is perhaps no section 
within this area described in this report where necessity of 
drainage is of so much importanee as in this section. Surface 
ditching would be a considerable help in many areas but eventu
ally tile drainage must be resorted to. Up to the present time 
little has been attempted in the way of tiling. Many farmers are 
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in doubt as to the efficiency of tile drainage, fearing that the 
heavy subsoil, would prevent down:vvard passage of water fast 
enough or that the tile will fill up and hence be of no value. Gen
eral practice elsewhere has long demonstrated the great value of 
tile drainage. 

In speaking of drainage it is the popular notion generally that 
<lnly low lands and marshes are areas most in need of drain
age. In this area much of the land requiring drainage is up
land, some even on highest table land, where .the fall for natural 
drainage would ordinarily be sufficient. The subsoil, however, 
in these wet upland tra:cts is usually the tenacious Trenton clay, 
Decorah shale, already referred to. When' this clay-becomes 
thoroughly wet it is impervious, causing water-logging of the 
soil at the surlace. 

'['he results of mechanical analyses of composite samples of 
the soil and subsoil are shown in the following table: 

No. 

-
130 

130 

122 

122 

125 

125 

, 

TABLE XL-Mecltanical analyses of tlte Baldwin (Miamt) loamll. 
(Analyses In per cent.> 

Descrip- Fine Coarse 
Med- Fine 

Very 
Location. ium fine Silt. 

tion. e-raveJ. saud. sand. sand. sand. 

-----------------'-----
Springfield, 

6.2 St. Croix Co .... son: ...... ' .0 5.9 9.4 12.8 55.4 
Springfield, 

St. Croix Co .... Subsoil ... .3 10.6 11.5 17.2 11.2 38.0 
EauGalle, 

St. Croix Co .... Soil ....... .0 8.8 9:U 13.1 12.5 45.7 
Eau Galle, 

15.4 SLCroix Co .••. Subsoil ... .4 9.0 11.7 15.4 32.5 
Erin Prairie. 

St. Croix Co .... Soil ....... .0 6.9 8.9 11.0 15.5 48.0 
Erin Prairie. 

St. Croix Co .... Subsoil ... .3 7.9 20.0 16.4 15.0 32.4 

Clay. 

9. 

11. 

10. 

9 

o 
3 

15: 

9. 

. 16. 

3 

o 

Agriculture.-The crops raised are very largely oats, wheat, 
some barley and flax. Wheat is important only in Hammond, 
Erin Prairie, and adjacent territory. Corn is raised mainly in 
western St. Croix and on the uplands in Troy, Kinnickinnic in 
northern Pierce county. In the remainder of area the corn 
acreage is considerably less. The leading exports from the farm 
consist of dairy products and live stock, mainly hogs, beef cat
tle, and sheep. The dairy product is mainly cream which is 
usually collected and sent to local creamery, run on a co-opera
tive basis. The Baldwin eo-operative creamery is one of the 
largest in the state. 
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In Rush River and Pleasant Valley are areas of sandy loam of 
limited extent. This soil with its large areas of slopes is well 
adapted to grazing and pasture. The Baldwin loam is well 
adapted for dairying and sheep raising. Fifty per cent of the. 
wool raised in northwestern Wisconsin is raised on the Baldwin 
soiL Pasture lands are well watered as a rule and retain good 
feeding ground even· during dry seasons. Large tracts are de
voted to hay, timothy, redtop, and some clovers. 

The grain and hay is generally fed on the farms. Corn has 
not been extensively grown but a variety like Wisconsin No. 8 
ought to be tried. The average period of immunity from frost 
is 135 to 145 days in Pierce and St. Croix county. There is no 
question but what corn would mature. Dairy farmers will also . 
soon find corn silage an excellent feed for dairy stock. More 
attention should be given to proper rot~tion of crops on this soiL 
Hay fields in which timothy was grown for three to five years 
were common. When this old sod· is plowed again the physical 
condition of the soil is far from what it should be. After lying 
so long in sod a good application of farm manure is needed to 
develop sufficient fertility to produce a good grain or corn crop. 

A good rotation is to include clover or alfalfa in the rotation 
either alone or with red top and timothy and allow these crops 
to occupy land not longer than two years out of a possible four 
or five year rotation. In connection with growing alfalfa it 
might be mentioned that when farmers have difficulty in ob
t.aining a stand it is due probably to lack in the soil of the bac
terial organism which causes the formation of tubercles or 

. nodules on the roots. The soil in such r.ases requires inocula
tion from fields where alfa'h is gr:)Wing. When this is impos
sible inoculation by scattering soil from the sweet clover plant 
does equally well. The organisms from alfalfa and sweet clover 
are identicaL Sweet clover grows along the roadsides as a tall, 
rank weed with whitish blossom. Around Centerville, and also 
near Beldenville areas of sweet clover were observed. 

Ground limestone at the rate of 2000 pounds per acre will be 
beneficial on many of these soils where soil acidity has devel
oped, the acidity being shown by the development of a rather .. 
healthy growth of yellow sorrel and sheep sorreL When ground 
limestone is unobtainable, unslaked lime will do equally well. 

The application of limestone and phosphate fertilizer where 
needed tog.ether with the very general growing of leguminO\l!'l 
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crops and the application of stable manure applied directly from 
the stable and a proper rotation of crops will maintain fertility 
of the soil as well as insure profitable crop yields. 

The so-called "openings" or "prairies" in Hammond and 
Erin Prairie have been and are still the most important grain 
raising sections in the region. When first opened to agriculture, 
wheat was ab,mt the only crop harvested and sold from the farm. 
About 1890, however, a change came about and les:'! wheat was 
sown, partly due to decrease of yield and partly to ravages of 
the chinch bug. During the last 15 years there waG a tendency 
to grew more of the-other grains and a rotation including oats .. 
barley, and wheat in order named became the system. At pres
ent tIl is order of farming still applies to the town of Bl·in and 
to a smaller degree elsewhere. At present the tendency else
where is away from the exclusive grain farming and towards a 
diversified farming instead. Corn is becoming more important 
and stock is raised for dairy and beef purposes. 

The farmers have learned from experience that an exclusive 
grain farming system which does not involve the return of 
abundant fertilizing material during course of rotation, has 
lowered the yield per acre so much that in some instances- the 
crop did not pay for the labor expended in caring for it. With a 
more systematic rotation, including the more general growing 
of clover and application of farm yard manures the yield per 
acre has been perceptibly increased. 

The ideal system of farm practice requires the keeping of 
considerable s-tock and the maintenance of a balanced system of 
rotation of crops in which some grains, wheat or oats, flax, etc., 
and clover would be included. The farm products exported 
would consist mainly of cream, butter, or fat stock. Even when 
grain is largely the impol'tant crop exported, the fertility of the 
soil and production per acre can also be maintained. Such a 
system would involve a rotation of crops in which 'clover would 
occupy land at least one-quarter of the rotation period, and a 
generous application of manure and Hmeor phosphate occa
sionally when needed. When grain raising is the principal in
dustry and where, as shown by experimentation, a phosphate 
fertilizer is needed to increase the yield the phosphate should 
be applied to the soil in combination with stable manure. The 
manure will aid greatly in making the phosphorous available. 
The organic matter in. the soil al!3o acts simjla.rly to manure' in 
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gtadually liberat~ng the phosphorous in the fertilizer. Where 
the phosphate fertilizer is found to be beneficial, applications of 
about 1000 pounds of ground rock phosphate per acre followed 
by lighter application of 200 to 300 pounds during each rotation 
peri'od is generally found to be sufficient. The supply of nitro-

. gen to the soil can be maintained as already stated by the growth 
of leguminous crops. 

Land Values.-The usual price of improved land on this soil 
type ,is $60 to $100 per acre, and 6ccasionally higher prices. As 
a rule farms devoted to grain raising bring lower prices than 
those devoted to dairying and stock raising. 

COLBY SILT LOAM. 

Area.-This soil formation occupies a large part of Barron 
county, with small areas in adjoining counties. In Chippewa 
·county in the vicinity of Stanley and Boyd is a considerable 
area· of this soil formaton. This soil has an area of 525 to 550 
square miles, 85 per cent of which is within Barron county. It 
has also a wide extent farther east, in Clark, Taylor, Marathon, 
and Wood counties, as described in the report on the soils of 
North Central Wisconsin. 

Surface.-The surface of this soil is gently rolling and undu
lating. See Plates IV and V. '3omewhat hilly areas ,are found 
adjacent to streams and rivers, as for example along the Hay 
river and Turtle creek, where tracts nearly one-half mile in 
width are quite broken and uneven. As a general rule, however, 
none of this land is too hilly for cultivation. The soil is gen
.erally well drained, and within its areas lakes and swamps are 
very rare .. 

In many instances the very gently sloping fields would be 
benefited b~ tile drainage. While the character of the subsoil 
is generally favorable to natural underdrainage, yet there are 
exceptions where the soil remains too wet and cold during the 
growing season. to develop good crops and in these cases tiling 
or other methods of farm drainage should be practiced. 

Forests.---,-This soil was formerly forested with a heavy stand 
of mixed timber including maple, basswood, oak, with some elm 
and ash among the· hardwoods, and white pine, hemlock, and 
some balsam. The pine was cut 'first and practically none re
mains at present. Among the h&rdwo.ods, considerable tracts 
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. of maple, basswood, and elm are found thr<?ughout the entire 
area. 

Soil.-The soil of this formation to a depth of eight inches is 
a silt loam. It contains enough silty material to make it a quite 
friable and open soil., Some, boulders of course material are as
sociated with it .. ' The subsoil is yellow to buff colored silt loam 
that becomes slightly more clayey with depth. Both surface and 
subsoil are quite uniform in physical character. 

The following table gives the results of mechanical analyses ' 
of the soil and subsoil of this type: 

No. 

TABLE, XII.-Mecltanical analyses of Uolby silt loam. 

(Analyses in per cent.) 

Location. Descrlp- Fine Coarse lum ! Fine flne 
ti<m. gravel. sand. sand. 1 sand. sand, 

I j . Med- ,I Very 

o I ' 
~·---'---I---------------

Silt. Clay. 

154 Barron Co....... Soll. ...... 
154 Barron Co........ SubooiI .. 
119 r Chippewa Co.... Soli ....... · 
119 Chippewa Co.... Subsoil .. 

.1 I 3.2, 

.0 3.2 

.0 I 2.5 

.0 0.6 

4.0 
4.7 
1.6 

.5 

3.6112.6 I 61.9 13 .... 6 3.2 19.7 51.2 17.4 
3.3 lO.3 I 58.7 13.7 

.7 20.5 I 63.5 I 14.0 

The Colby silt loam is a glacial drift soil derived from the 
weathering of the old drift formations. ,The material of the 
drift consists of clay; sand and'boUlders from the crystalline or 
granite formation and sandstone. The soil is free from debris 
derived from limestone formati(m, and in this. regard di1Iers 
from the Baldwin loam which contains inuch limestone material .. 
While the Colby silt loam generally contains sufficient lime de-

, ·rived from the weathering of crystalline formation the content 
of lime in the soil w~ter and in the soil itself is probably. gen
erally lower than in soils, developed upon limestone drift. An
acid condition, however, of this soil is of rate occurrenc~, at pres
ent, though acidity may develop later. 

IJ.'he soil bears well; is naturally well drained on account of its 
rolling surface and works up easily as a rule. It is one of the 
most fertile soils of northern Wisconsin. It is not lql.own to pac}.r 
or become puddled after heavy' rains. At the present time less 
than one-half of the land in farms is under cultivation,but 
the clearing of land for agricultural purposes is going on rap
idly. 
Agriculture.-Dai~g is the leading industry on this soil 

tyPe at present a::p.d,. will prob~bly co~ti~ll:e to l~creasl;l !I!- im-
• ~. 'l' . _ 





WISCONSIN SURVEY. BULLETIN XXIII. PL. IV. 

VIEW 0])' COLBY SILT LOAM, NORTH OF CADOTT, CHIPPEWA COUNTY. 

Shows general character of fllnn buildings developed in a dair,v and !,eneral farmin!' secti9n, 
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VIEW OF COLBY SILT LOAM, SOUTHW EST OF RICE LAKE, BARRON COUNTY. 

Sbows the deep, broad valleys developed in tbe old drift. 
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portance as the land is brought under the plow. The soil is 
especially well adapted to live stock. The tract furnishes abun
dant pasturage, and springs and streams afford plenty, of water. 
Clover and other tame hay produce excellent yields. 

Oats are the leading grain raised. Barley and wheat are 
grown to a small extent and give good yields. Corn has not 
been raised extensively on this soil, though both soil alld climate 
are favorable. A large acreage is devoted to pasture, clover, and 
timothy. Potatoes are a good crop for export. Sugar beets 
and other root crops are grown quite extensively. The acreage 
of corn should be increased not alone for its value as silage and 
grain, but also for its value as a rotation crop with oats and the 
grasses. 

Land Values.-The prices at which improved land is held 
varies from $60 to $100 per acre. Uncleared land of this type 
is generally held at $15 to $25 per acre. Good stands of timber
still remain on large tracts of this soil type. 

KENNAN SILT LOAM. 

Area.-The Kennan silt loam lies in the northeastern part 01 
Chippewa county and over a large 'part of Rusk county. It is 
mainly the gently undulating ground moraine area of the latest 
drift sheet. This soil type extends over a large portIon -of Price, 
Taylor and Lincoln counties as descl'ibed in the soil report of 
North Central Wisconsin. 

B.urface Features.-The surface of the soil is generally rolling 
or slightly undulating with here and there, throughout the area, 
broad stretches that are quite level. Nearly all of the soil can 
be brought under cultivation. Large swamp and marsh areas 
are prominently associated with this type in portions of Rusk 
county. Nearly one-fourth of some of the towns in Rusk, as 
indicated on the soil map, are marsh and wet soil. The tract is 
drained mainly by the Chippewa and Flambeau rivers. _ See 
map of eastern part of Rusk county, figure 16. 

Native Forest.-This silt loam developed some of the finest 
stands of hardwoods in the state. Pine was not relatively abund
ant, but considerable hemlock was interspersed with the hard
wood.Cedars are common along low river areas, 

At present but little of the original forest remains. The pine 
has been wholly removed, and at present the hemlock and hard-
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woods are being rapidly cut out. Forest fires have caused much 
damage in places. The wooded section of northeastern Rusk 
county suffered especially from wind storms, at an early date 
as indicated by numerous tracks of windfalls. Large mills for 
sawing hardwood and hemlock are located at Atlanta, Lady
smith, Ingram, Hawkins, Ruby, and Arnold, 

.~ ~ W21 

3. 29 '" ~~ 
31 az C ~ ~ ~ 

·r 

c=J I1£NNAN SILT LOAM. 

FIG. 16.-Soil map of northeastern Rusk county. 

SoiZ.-The surface soil to depth of eight inches is a silt loam, 
somewhat grayish in color and quite free from stone. The. sub
soil is silt loam,carrying considerable clay. As shown by me
chanical' analyses most of the soil is very fine sand, silt and clay. 
Both surface and subsoil are quite uniform over the area. Some 
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stone occurs in the soil and in some places interferes with agri
culture. These stony areas are found in low places or bordering 
marshes, and in a few cases on the uplands. Some of the soil 
on the gentle slopes will require tile drainage to get the best 
crop results. 

The results of the mechanical analyses of samples of the soil 
and subsoil are shown in tp.e following table: 

TAHLE X[lr.-.~fecltanical analYM8 of Kennan /silt loam. 

(Analyses in per cent.) 

Descriv- I I Med-i . Very I I No Location. Fine Coarse lUll Fme 
":~l.1 ,m. mo,. tiOil. 

",.cl ""'·1 "",d. """d. 
-------------------"-----

120 Chippewa Co .... Soil.. ..... .0 2.5 1.8 3.0 18.5 60.3 14.7 
1?0 Chippewa Co .... Subsoil ... .0 .7 

I 
.7 1.3 29.1 

I 
52.6 15.4 

165 Rusk Co ......... Sol1.. ..... .1 2.3 2.4 4.0 12.1 67.7 11.2 
165 Rusk Co ......... Subsoil ... .2 1.9 2.2 3.6 25.1 55.3 11.5 

AgricuUure.-This soil area is opening up and developing 
rapidly into a typical da~ry sect.ion, for which purp~se it is well 
adapted. The grasses grow exceptionally well, especially clovers, 
timothy, and red. top. The many streams furnish abundance of 
water for stock. Common wells 15 to 30 feet deep furnish a 
supply of water for the home. Blooded stock is being intro
duced, Holsteins and other dairy types being most prominent. 
Sheep have been introduced and pay well. 

Small grains such as oats, and barley yield abundantly, the 
yield of each being 30 to 40 bushels per acre. Corn has not 
been grown to a large extent. With the increase in the dairy 
industry more corn, especially for ensilage, will be grown. Spe
cial crops like seed peas for canning purposes have been found 
to do well on this soiL A large farm in southeastern Rusk has 
been developed for growing peas for seed and canning purposes. 
The common pea could be successfully raised for fattening hogs 
and other stock in pla'Ce of corn. 

In Chippewa county tobacco has been grown successfully on 
this silt loam soil. 'fhe acreage of both the tobacco and pea 
crops will be materially increased in these counties in the future. 

The chemical analysis ofa sample of virgin soil collected from 
northwestern Chippewa c<?unty shows that the soil is well sup
plied with essential plant food elements. This should not be 
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taken however, to indicate that excessive grain cropping with
out proper attention to rotation can be practiced on it. The 
present up-to-date agriculturist should profit by the experiences 
of uthers in the past and maintain the fertility of his soil .. 

The L-f'nnan clay loam is very largely wild land, either thickly 
forested with hardwoods, or cut-over land. Probably less than 
;) pel' cen~ of this soil in Chippewa county is under cultivation 
and less than 3 per cent in Rusk. 

The cost of elearing this land ranges from 15 to 30 dollars 
pel' acre, dependjng upon the amount of slashing and stumpage 
found on it. 'l'he wood not fit for lumber is usually sold as 
fuel. to th.~ paper and saw mills and the profit received from this 
sour{!C helps c0lisiderably to defray cost of clearing the land. 

Land Values.-Thewild land, with little or no merchantable 
timber, is generally held at $10 to $20 per acre, ,depending on 
l()eaiion and accessibility. Cleared farms, with buildings, are 
generally held at $50 to $80 per acre. 

CHELSEA LOAMS. 

Area.-The Chelsea loams form a be\t of considerable width 
in northeastern Chippewa county, western Rusk county, north
western Barron county, and a . large portion of Polk county. 
This soil type, as defined, consists essentially of undulating ter
minal moraine of the latest period of glacial drift. The Chelsea 
soil covers a large area farther east, in Taylor, Lincoln and 
Langlade counties, as described in the soil report of North Cen
tral Wisconsin. 

Surface Features.-Because of the manner in which this soil 
type was formed, as glacial moraines, considerable variation in 
the surface features have developed. In general, the land is 
undulating with belts of low ridges and billowy hills, associated 

- with basin-like depressions, swamps and small lakes and ponds. 
See Plate VI. Here and there, throughout, are stretches of, 
more level areas. The hilly land is usually more stony than 
the level areas, the- latter usually being either more sandy or 
more clayey than the former. 

In western Rusk and eastern Barron counties are relatively 
high uplands consisting of hard quartzite formations. On the 
slopes of these ridges there is usually much loose stone. Flam
beau Ridge in northern Chippewa county is a prominent feature 
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VIEW OF CHELSEA LOAM, WEST OF TURTLE LAKE, POLK COUNTY. 

Shows characteristi c view of terminal moraine topography. 
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of the topography. In the west central part of Polk county are 
broad upland areas of trap rocks, showing abundant outcrops 
of rock ledges. 

Native Forest.-The Chelsea loam was originally covered with 
a dense growth of hardwoods, hemlock, and pine. Practically 
all the pine has been cut for a number of years: Large bodies 
of hardwoods and hemlock; however, still remain.. The hard
woods were chiefly maple, oak, birch, basswood, and el~. - The 
amount of hemlock was generally equal to or greater than the 
combined hardwoods. 

On the lighter phases of the soil, some scrub oak was devel
oped. In the swampy and wet tracts, spruce, ash, soft maple, 
and ash are common. 

Sou.-The Chelsea loam varies from a sandy.to slty loam in 
the surface eight inches, with a somewhat heavier subsoil of . 

. loam from eight to thirty inches. The surface soil is grayish to 
medium dark or reddish in color, and the subsoil lighter colored. 
The soil is not uniform over the area as mapped, but varies from 
a sandy loam to silt loam. 

The soil is derived from the weathering of glacial material, 
consisting of sand, clay, and boulders of crystalline and sand
stone formations. No limestone material occurs in the soiL 

A detailed soil map of the area should show a complex associ
ation of sandy loam and silt loam type of soils. In some places 
the heavier silt loams prevail, in other places, the sandy loams. 

The surface feature of the soil as already described are uneven 
and undulating, and the variation in the physical texture of the 
soil, is strongly influenced by the topography. 

Stone and boulders area common occurrence in the soiL Gen
erallythe stone is found in narrow b<>lts and patches, and occa
sionally becomes a serious handicap to the development of agri
culture. The low marshy areas are often quite stony~ 
_ The mechanical analysis of the soil is shown in the following 
table: 

4 



50 SOlL SURVEY Ol!' NORTHWES'1'ERN WISOONSIN. 

TABLE XIV.-Mecltanical analyses of Ohelsea loam. 

(Analyses in per cent.) 

N Descrip-o. Location. 
Lion. 

-----------
140 j Polk ~0··········1 SOil..·:···r 140 Polk 00.. ....•... SubsOIl... 
Ido Polk co .......... \ :soil ...... . 

Fine Course Me-
dium gravel. sand. sand. 

----

Fine 
Very 
line Silt. sand. sand. 

-- -- ---

!Clay. 

--
12.8 
16.8 
11.8 

Agriculture.-The soil is well adapted for certain lines of ag
ricultural development. Chief among these is dairying together 
with sheep and stock raising. The rougher and more hilly por
tions are admirably adapted for grazing 'purposes. In some few 
localities sheep itnd goat raising has already assumed impor
. tance. In the newer sections sheep and young stock will be 
found profitable while the cultivatable areas are being cleareq for 
the plow. 

Dairying is now the most important industry and will -become 
more important in the future. Several factors are strongly fav
orable to dairy farming on· this soil. In the first place,. pas
tura~e, as stated above, is abundant, and all grasses thrive 
readily. Clovers, timothy, and alfalfa do exceptionally well 
for hay crops. . 

Oats are the principal grain crop, the average yield being 
about 40 bushels per acre. Barley and wheat are raised to 
some extent. The acreage of corn has markedly increased dur
ing the last 10 years, being more than double that of 10 years 
ago. The average yield per acre of wheat is about 15 bushels, 
of rye 16 bushels, of barley 30 bushels, and corn 40 bushels. The 
yield of hay is generally from one and one-half to two tons per 
acre. Excellent potatoes are grown, the usual yield being 100 
to 150 busels per acre.. 

The grains and forage crops are generally fed on the farms 
instead of being marketed. Concentrated feed stuffs are pur
chased besides, especially where the dairy business is continued 
throughout the year. 

If the dairying system of farming continues in its rapid de
velopment, the question of maintaining the fertility of the soil 
will be easily solved. A low stage of fertility like that which 
tends to be developed· by excessive grain cropping, is not likely 
to be developed on farms where much stock is raised and where 

• 
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VIEW OF MILLTOWN LOAM, NEAR RANGE, POLK COUNTY. 

Shows typical dairy farm with buildings, including silQ, 
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the return of plant food to the soil is made in the form of barn 
yard manure. 

Only a small percentage, probably less than 5 per cent, of this
soil type in Chippewa, Rusk and northeastern Polk counties is 
opened to agriculture. Part of the uncleared area is still cov
ered with dense forests, and part of it is cut-over land. Most 
of the unsettled area is as good for agricultural purposes, as that 
which has already been brought under the plow. 

Land Vallles.-The land still unopened to agricult:ure, is .held 
at various prices, varying from $8 to $15 per acre, the price de
pending on location, amount of merchantable timber, etc. Cleared 
land generally sells for $40 to $80 .per acre, depending on the" 
character of the farm buildings. As already' described, the soil 
of this type and its surface features are quite variable, and 

, nea:;-]y all farms are likely to contain some land of relatively low 
agricultural value with the land of very good character. 

MILLTOWN LOAM. 

Area-The Milltown loam is mainly within Polk county, oc· 
curring in bodies of considerable extent in the region about 
Milltown, Centuria, and Sand Lake; farther east in the south
ern part of the town of Georgetown is a large body and also a 
considerable -area in the region about Joel and Range; there is 
also a small body in the town of Farmington. The total area 
of this type is about 110 square miles. 

Surface.-The surface varies from level to slightly undulat
ing, containing depressions or basins, some of which are occu
pied by lakes, ponds, and small marshes. The topography is 
the characteristic 'pitted plain" topography' of glacial drift 
areas. The depressions and basins, however, occupy only a 
relatively small proportion of the tract, most of the land being 
nearly level to slightly rolling, see Plate VII. 

Native Forest;-The soil was originally covered with dense 
hardwoods, with some pine and hemlock. . rrhe hardwoods were 
mainly, maple, birch, oak, elm and basswood. Some poplar and 
pine. grew along the streams. The pine has been wholly cut 
and most of the hardwoods have been removed. Practically all 
of this land is set off into farms and probably 40 to 50 per cent 
of the land is now under cultivation. 
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Soil.-The surface four to eight inches of this soilis generally 
a fine, sandy loam or loam, grayish to brownish in color. The 
subsoil is grayish yellow loam, quite similar in texture to the 
surface soil to a varying depth of one to t-hree feet, at which 
depth much sand and gravel is often met with. The mechani
cal analysis shows this soil to consist largely of very fine sand and 
silt. In some places the soil is quite stony, the stone being 
glacial boulders mainly of granite rock. Like all other glacial 
soils in the area the type contains a variable amount of gravel 
in the soil, the gravel being more abundant in the subsoil than 
in the surface soil. The material of the drift consists wholly of 
granite and sandstone material mixed with silty clay, and sand. 
The subsoil contains a favorable to good underdrainage and 
the surface soil is capable of holding sufficient soil moisture, for 
all crops, with the ordinary rainfalL The type is an easy one 
to cultivate, and on the whole is one of the most fertile soils in 
the region. It has already developed into one of the most 
thrifty agricultural sections of Polk county. 

The results of mechanical analyses of a sample of the soil and 
subsoil is shown in the following table: 

-

No·1 

I 

TABLE XXIX.-Mechanical analY8es oj Milltown loam. 
(Analyses in per cent.) 

Descrlp- Fine Coarse Med-
Fine I ~~~ Locality. ium tion. gravel. sand. sand. sand. sand. 

Silt. 

-. I------------~·~~~~~~~~~·- ~---

146 [ Polk Co..... ...... sOil ....... 1 .0 

I 
7.7 9.9 14.2 Zll.9 36.0 

1461. Polk Co .......... 1 Subsoil.. . .0 9.9 I 12.8 17.4 22.0 24.7 

-

Clay. 

--

8.0 

13.0 

- -= 

Agriculture.-The Milltown loam is well adapted to diversi
fied farming and is now quite generally devoted to dairying and 
grain ralsmg. The leading grain is oats, wth a much smaller 
acreage of barley, wheat, corn, and rye. The average yield of 
wheat is 18 to 22 bushels per acre, of oats 40 to 50 bushels, bar
ley 35 to. 40 bushels, and corn 30 to 35 bushels. The yield of 
hay is generally 1% to 2 tons per acre. The acreage to PQta- . 
toes is relatively small, the usual yield being 100 to 150 oushels 
per acre. 

Dairying is the leading industry on this type of soil as it is 
on all soils throughout Polk county. The value of dairy pro-
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ducts from the farm on this type is more than that of the grain. 
crops raised. 

Stock raising is also important, the principal stock sold from 
the farm being cattle and hogs, with sheep relatively unimpor
tant. 

The principal dairy product is creamery butter, though cheese 
is the principal product in the Farmington area. The cream is 
quite generally separated on the farm. Besides ~upplying local 
creameries, large shipments of cream. and milk are sent to St. 
Paul and Minneapolis. 

This soil type is well adapted to dairying .. Silos are common 
and indicate a progressive dairy system. The grade of dairy 
stock is gradually being improved, but more attention should be 
paid to this subject, and more rapid improvements made. The 
improvement of dairy stock is very important and is well worth 
the closest attention by the farmer. 

The practice of extensive dairyillgon this type has kept up 
the soil to a good grade of fertility as is shown by the good 
yields of grain. 

Land ValueSi.-The farm lands {)n this type are of good value. 
Unimproved land is generally held at $20 t{) $30 per acre. Im
proved land is usually held at $60 to $100 per acre. Most of the 
land of this type has· already been divided into farms, though 
a large percentage of the farm area is still uncleared. 

THORNAPPLE SANDY LOAM. 

Area.-The Thornapple sandy loam is mainly within Rusk 
and Chippewa counties, the largest area mapped being in the 
town of Thornapple, Rusk county. It is typically developed on 
the so-called "Peninsula" between the Flambeau and Chippewa 
rivers. The boundaries fixed for this soil formation on the map 
are oilly· approximate. Within these soil areas as mapped are 
several phases of sandy loams, but owing to the fact that large 
portions of this area are not well settled, exact boundaries could 
:q.ot be located with 'any degree of accuracy. 

Surface Features.-While in a general way the surface of this 
. soil is nearly level to undulating, there are areas which are hilly, 

having a sort of choppy appearance. The uney-en tracts are 
~h!tr~cterized b;V small knob-lik~ elevationl3 IJ,nd some depres-
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sions. Marshes and lakes are commOn features within the gen
eral area of this soil. 

The undulating surface of this soil was caused largely by the 
.ice which moved over this tract. The erosion by streams thus 
far has not caused much change in the original topography left 
after the deposition of the glacial drift sheet. 

Fores,t.-Most of this· soil was originally covered with forest 
trees, consisting mainly of black oak, and white pine. Within 
the general area are ridges of heavier soil which developed good 
stands of hardwoods. The heavy pine timber has been cut, and 
aside from a few hardwood ridges yet remaining, the area is 
now mainly covered with a thicket of poplar, birch, small oak, 
and pin cherry. On the level areas where the soil is sandier, 
thick brush and sweet ferns are common. 

Soil.-Both the surface soil and subsoil are sa,ndy loam, con
sisting of a large proportion of fine to coarse sand and a small 
proportion of silt and clay. The surface soil to a depth of six 
or eight inches contains sufficient- organic material to give it a 
medium dark grayish color. The subsoil is light colored, gray
ish to yellowish, and consists mainly of sand with a little clay to 
a considerable depth. 

The results of the mechanical analyses of the soil and sub
soil are shown in the following table: 

N 0.[ 

64 
63 
63 

TABLE XV.-Mechanical analyses of Tlwrnapple sandy loam. 
(Analyses in per cent.) 

Descr1p- FinA Ooa,Sf 
Mpd-

Fine 
Very 

Location. ium fine Silt. 
tlon. gravel sand. Sand. sand. sand. 

Clay. 

-----""'"-- ---------~----------
Rusk Co ......... Soil ...... r 1.1 28,2 ". 22.7 15.7 

I 
5:6 

I 
20.3 

I 
6.5 

Rusk Co ...... "'1 SoU ...... .1 15.1 I 23.5 30.8 11.1 13,6 5.9 
Rusk ('0......... Subsoil. '1· .4 I 13.6 23.3 33.8 10.1 14.6 4.6 

There are slight variations from the general type. The level 
ilItretches along the rivers are nearly fiat, mostly pine land, and 
the soil contains much coarse sand.· Over the undulating areas, 
some stone occurs and there is a larger proportion of fine" sand 
and silt in the soil, and hardwood forest mixed with the pine 
was develped. 

A,griculture.-The soil is well adapted to dairying and to the 
raising of such grains as oats, buckwheat, and barley. Corn 
h:J8 b(:)eIl rais(:)q i\.nq m!1tur(:)d successfully. The soil may b(:) 
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worked earlier in spring than the heavier soils and is not apt to 
be cold in spring months when corn wants a warm seed bed. 
'I'here is, however, some danger from drought on sandy phases 
dnring the dry season on account of porous nature of he soil. 

'I'obacco and potatoes are grown with good results. Clover 
hay yields plentifully. Alfalfa and mammoth clover should be 
grown on this soil. So far little has been attempted in the way 
of growing alfalfa and other special crops. 

Only a small percentage of the area of this soil is now under 
cultivation. The farms already developed are in a thrifty con
dition and prove the soil well adapted to general agriculture 
with dairying and potato raising as the principal industries. 

Land Values.-The open land is more easily cleared than the 
dense hardwood areas. The wild land is generally held at $10 
to $20 per acre, .and the cleared land generally from $40 to $60 
per acre. 

CUSHING LOAMS. (Miami Loams) 

Area.-The Cushing loams1 lie in the western part of Polk 
and St. Croix counties. They lie wholly within the area of the 
undulating terminal moraines of the latest drift sheet. 

Su.rface.-The surrace .of tpis soil is more or less hilly, with 
low hills associated with depressions, lakes and ponds. The 
topography is the characteristic terminal moraine topography, 
with abrupt basins and steply sloping ridges. Surrounding 
many of the lakes, and also adjacent to streams are many small 
marshes, most of which are too small to be shown on the map. 

Throughout the area, are many nearly level areas which are 
usually entirely quite sandy or quite clayey. StDne and bould
ers are more' common in the uneven lands than over the level 
tracts, but some of the low and marshy tracts are also stony. 
The stones are not unusally so abundant as to interfereseri
ously with agriculture. 

Native Forest.-This soil was quite generally covered with a 
dense growth of hardwoods, and abundant pine. As elsewhere in 
this region, the pine has been wholly cut. The hardwoods gener
ally remain only in isolated tracts. The hardwoods were 
chiefly maple, oak, elm, birch, and basswood. On the lighter 

1 The Cushing l'Oam is similar t'O the Miami silt l'Oam and Miami sandy 
1'O!l]1l 'Of tge !ietai1~[l §'Oil §luryep;; gf 'Other parts gf the I'}t!tte, 
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phases of the loam the white pine predominated, while on the 
heavier soil the hardwoods were most abundant. 
Soil.~The surface eight inches of this soil consists generally 

of a loam. From eight to twenty-four inches the subsoil be
comes more clayey and also carries a larger content of gravelly 

. material than the surface soil. 
This soil, however, varies considerably both in the sunace and 

subsurface layers. Some tracts contain a large percentage of 
medium and fine sand and are a sandy loam. These sandy 
areas are usually rolling though in some places adjoining stream 

. bottoms the surface is more nearly level and also more sandy. 
The soil is derived from the weathering of glacial drift in 

which limestone debris is generally an abundant constituent. 
This soil area therefore is confined to that part of the region 
-containing limestone bearing drift, or is within the general area 
-in which limestone is the prevailing underlying rock. 

A large area of hilly, sandy loam, occurs in the town of Somer
set in St. Croix county and around Dresser Junction in Polk 
county. 

Another variety of soil with a high content of clay and silt 
occurs in patches here and there within the tract mapped as 
Cushing loam. These areas are less undulating and somewhat 
stony in places, but are generally well improved. In' Polk 
county, southwest of Clayton, in Black Brook, arid in Alden, 
south of Little Falls, are areas of these heavy loams. In the 
preliminary soil mapping done here neither the sandy nor the 
clayey phases of the loam have been separated from one another. 
To do so with any degree of aecuracy would require a very de
tailed survey. 

No. 

-
138 
138 
142 
142 
151 
151 
127 
127 

TABLE XVI.-Mechanical analY8e8 oj CU8hing (Miami) loams. 
(Analyses in per cent.) 

-_. -

Dpscrip- Fine Coarse Med- Fine Very 
Location. ium fine' Silt. tion. gravel. sand. sand. sand. sand. 

------ -----------------
Polk Co .•........ Soil ..•... .0 5.1 4.7 16.0 11.2 62.5 
Polk Co .......... Subsoil .. .1 5.7 5.4 6.4 18.9 45.5 
Polk Co .......... Soil ...... .7 9.5 9.3 18.3 25.4 26.5 
Polk Co .......... Subsoil .. .5 6.9 8.6 18.2 21.8 26.4 
Polk Co .......... Soil ...... .1 12.6 .15.4 16.2 10.7 35.8 
Polk Co ......... Subsoil .. .0 13.2 12.9 14.2 13.4 31.3 
St.Croiv Co ...... Soil ....•. .5 9.6 8.6 9.5 21.8 43.3 
St Croix Co ...... Subsoil .. .4 8.4 7.8 ~.8 24.5 36.2 

~'. - - . 

Clay. 

--
10,4 
17.8 
10,2 
17.6 
8.9 

14.4 
6.4 

13.8 



j)JiJSalUPTloN OF TlIJiJ sons. 57 

Agriculture.-The Cushing loams are well adapted to gen
eral agriculture. They are especially well adapted to dairying 
and stock raising. The summer rainfall is usually abundant 
and grains and hay do exceptionally well. Sheep raising is 
quite important in the towns of Alden and Black Brook. Dairy
ing is now the leading industry and will- probably increase in 
importance in the future. Clover, timothy, and alfalfa do ex
ceptionally well for hay crops. 

In portions of southeast Polk county hay is sold at present in 
large quantities from the farms. It is usually baled directly 
from the field or from stacks later in the season. This system 
of selling hay from the farm is not altogether commendable un
less concentrated feed for stock is imported. The better way is 
to adapt the farm praetice so that the hay and forage crops are 
fed directly on the farm and the dairy product and live stock 
sold. This system of farm management of course, . would re
quire more work and. skill, but on the other hand, the fertility 
of the soil could be maintained and increase(i by the application 
of manure from the stock,and the value of the farms increased. 

The distance from market should also be considered in adopt
ing systems of farming. - Long hauls over heavy roads has the 
tendency to reduce farm produce to as concentrated a form as 
possible. For this reason, many farmers' co-operative cream
eries have been established. In southern Polk fewer creameries ' 
have been organized than cheese factories. 

Oats are the most important grain crop and the average yield 
is 35 to 45 bushels per acre. Wheat is grown quite extensively. 
the yield on the heavier loams with high content of limestone 
being 18 to 20 bushels per acre, while on the lighter sandy loams 
the average yield is about 15 bushels. Barley on the heavier 
limestone soil generally yields about 30 to 35 bushels per acre, 
and on the lighter sandy soil from 25 to 30 bushels. The corn 
crop is about as abundant as wheat or barley, the usual yields 
being from 30 to 35· bushels per acre. In Farmington and 
Osceola considerable corn is grown for silage. The potato is al
so an important crop, the usual yield being about 100 bushels 
per aere. The yield of hay is about one and one-half tons per 
acre. 

Land Values.-The area of this soil is fairly well settled and 
a relatively large proportion of the land, probably 25 to 35 per 
cent, is under cultivation. Uncleared land is generally held at 
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$15 to $25 per acre, and cleared land at $60 to $100 per acre. 
Quite often, however, farms well located and in a high state of 
cultivation are sold for more than $100 per acre. 

RICE LAKE LOAM. 

Area.-The Rice Lake loams are in bodies varying from five 
square miles to twenty square miles in extent, and are located 
in nearly all the counties of this area. The largest continuous 
tracts occur in the vicinity of Rice Lake and Barron in Barron 
county, and about Rusk in Dunn county. Another large area 
is in southwestern St. Croix county. East of Hudson this soil 
area is known as Hudson Prairie, north of Richmond as Star 
Prairie, near Chippewa Falls as Eagle Prairie and west of Eau
Claire as Traux Prairie. Other small areas occur as indicated 
on the map. The total area includes about 328,000 acres. 

Surface.-The soil is confined to the valleys, and is typical 
valley bottom land. The surface of this formation is uniformly 
level, with some portions quite flat. See Fig. 1, Plate VIII. Here 
and there small depressions may be found, some of which are 
occupied by small lakes. Some marshes and wet land are a,sso
ciated with this type, but the marshes are usually small and are 
not indicated on the map. 

Forest.-In the area 'about Rice Lake in Barron county and 
about Eagleton in. Chippewa county there was a rather dense 
growth of mixed hardwoods and pine. The hardwoods were 
mainly maple, oak, elm, and some' basswood. Besides the white 
pine, there was some Norway pine and hemlock. . 

Farther west in Dunn and St. Croix counties, the native vege
tation consisted largely of a "tight stand of scrub oa~, poplar, 
some birch and pine. In most cases the clearing of this thinly 
forested land was a comparatively easy' matter for the early 
settlers. 

So~·l.-The Rice Lake loams vary from a fine sandy loam and 
loam to silt loam. Most of the soil, however, is a fine sandy 
loam or loam, and only in ~ small proportion of the area is silt 
loam. See Fig. 2, Plate VIII. 

In general the surface eight inches is a loam carrying suffic
ient organic matter to produce a medium dark color. The sub
soil is a sandy to silty loam to a depth of 1 to 3 feet, grading in
to gravel and sand. In places the gravel and sand subsoil lies 
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Fig. 1. 

Fig. 2. 

TOBACCO FIELD ON RICE T,~KTI1 T,OAM, EAGLE PRAIRIE, CHIPPEWA 
COUNTY. 

SECTION OF RICE LAKE LOAM, NEAR CAMPIA, BARRON COUNTY. 
TYPE OF ALLUVIAL SOIL. 
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very near the surface, less than a. foot of loam overlying it. The 
surface soil also shows some variations, and grades from dark 
sandy loam to a brown, silty loam. 

The soil about Rice Lake and Barron, in Barron county, aDd 
in the area about Eagleton and Bloomer in Chippewa county, 
contains small areas of the heavier silt loam, but much the 
larger proportion in these localities is a fine sandy loam or loam. 
In eastern Eau Claire county in the valleys of Thompson's 

. Creek, and Bear Grass Creek, silt loams predominate while in 
the valleys farther west fine sandy loams are the prevailing 
type. Silt loams also predominate in the small valleys on the 
west side of the Eau Galle river in the town of Eau Galle ~nd 
Weston in Dun~ county: Outside of the localities referred to, 
the soil mapped as this· type is a fine sandy loam or loam. 

The results of the mechanical analyses of the soil and subsoil 
are shown in the following table: 

No. . 

TABLE XVII.-"'lfechanical (~naly8e8 of Rice Lake loams. 
(Analyses in per cent.) 

Descrip- I Fine I Coar,e l\1ed-
Fine 

Very 
Locality. -ium fine tion. gravel. sand. sand. sand. sand . 

Silt. 

------ -----------------
6 Chippewa Co .... Soil ....... 
6 Chippewa. Co .... Subsoil .. 

08 Dunn Co ......... Soil.. ..... 

24 St. Croix Co...... Soil. ...... 
24 St Croix Co.. ... Subsoil .. 

1 
1 
1 
1 
1 
1 
1 
1 

08 Dunn cO.: ....... 1 Subsoil .. ) 

55 BalTon Co ...... Soil ....... 
55 Barron Co....... Subsoil .. 
571 Eau Claire Co.... Soil... .. I 
57 Eau Claire Co.... Subsoil .. 

.2 12.5 

.3 11.S 

.4 18.0 

.4 11.9. 

.3 11.9 

.0 I 11.5 

.3 20.6 

.2 

l 
20.1 

.2 3.5 

.0 2.4 

11.4 9.1 7.2 46.8 
11.9 10.4 5.7 47.1 
14.3 10.0 9.6 32.3 
14.3 12.1 16.4 29.8 
9.8 9.0 13.9 35.2 
9.6 8.9 18.9 

I 

33.5 
14.9 9.1 4.0 36.3 
14.7 11.3 

I 
8.8 28.7 

6.5 8.1 10.5 59.2 
4.3 5.4 10.1 64.0 

CIa;:. 

--
12.4 
13.2 
14.8 
15.1 
19.3 
17.3 
14.2 
15.4 
11.9 
13.8 

This soil is uniformly free from boulders, and practically' all 
of it can be brought under.cultivation. It is very largely under 
improvement in many of the areas. The dark sandy loams like 
that of Rusk Prairie and Hudson Prairie were easily brought 
under the plow and have long been under cultivation. The 
heavier phases of the soil do not contain a very high percentage 
of clay and are not sticky when wet and do not bake when dry. 
Where the land is nearly level some complaint is made on new 
land that the soil is cold in the spring, but this difficulty will . 
probably be overcome after the land is cultivated more and the 
soil more thoroughly aerated. Some of the level tracts, how
ever, will probably requir.e tile drainage to bring them up to a 
proper state of fertility. 
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Chemical analyses of composite samples of the surface ~ight 
inches of the soil show it to be well supplied with potassium, 
with a fair amount of nitrogen, and with a fair amount of phos
phorus. 

Extreme acidity has developed on much of this soil in Dunn 
and St. Croix counties. From a large number of actual fer
tilizer tests of acid soils, it has been shown that soils in,an acid 
condition require phosphate fertilizer to insure best results. The 
Wisconsin Experiment station carried on considerable;experi-. 
mental work with acid soils, and results are published in Bulle
tin No. 139, showing quite conclusively that corn growing in 
acid soils made more rapid growth and developed more fully 
when a fertilizer was added which contained phosphorus, 
either alone or in combination with potash altd nitrogen, than 
when phosphate was omitted and the potash and nitrogen alone 
were added either singly or in combinations. The supply of 
nitrogen can be maintained by judicious seeding of clover and 
alfalfa crops. .At the present time but little of the latter valu
able legume is being raised. Red clover does well as a rule. 
_ In a dairy country, where bran or other concentrated food 
stuffs are commonly purchased, and where the manure is care
fully cared -for and little loss incurred from barnyard leaching 
and in handling, the supply of phosphorus can be maintained. 
This has been found true in older dairy sections of the state. 
Where the purchase of feed stuffs is impracticable, the phos
phorus supply can be increased for large crops by the purchase 
of this element in the form of commercial fertilizers, as ex
·plained elsewhere. 

Agriculture.-This soil has developed into one of the best 
general farming soils of the region. The' common grains are 
all grown to a variable extent with good average returns. In 

. the western part of the region in Dunn, Polk, and St. Croix 
counties on the thinly forested or prairie tracts, this soil was 
cropped to grain, especially wheat, for many years. The grain 
yields, however, after a few years decreased, and 20 to ::10 
bushels of wheat per acre became the exception instead of the 
rule. The causes that led to the decrease in yield were partly 
due to soil condition, and partly to the chinch bug. The result 
was that other grains, such as barley, rye, oats and corn were 
tried and a rotation practiced. Clover became a crop that oc
cupied the land a portion of the time. Stock raising became 
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more general, especially for dairy purposes and during the last 
15 years a marked- increase in dairy and live stock production 
has taken place. The census statistics show the increase in 
dairy products to have been very marked, during the last ten 
years through all the counties. On the whole this is a very de
sirable change as far as it concerns the maintenance of a good 
state of agriculture on this soil. 

The present yield of wheat is about 12 to 18 bushels per acre, 
of oats 35 to 40 bushels, rye 12 to 15 bushels, barley 30 to 35 
bushels, and corn 25 to 35 bushels. The potato is usually an 
important crop, the average yield being 100 to 150 bushels per 
acre. 

Special crops have developed to considerable extent north and 
northwest of River Falls, on the area northwest of Eau Claire 
known as Traux Prairie, and north of Chippewa on Eagle 
Prairie. The special crops· are potatoes, tobacco, cabbage, can
ning peas, sweet corn, sugar beets, and small fruit. Peas for 
canning are extensively grown on this soil about Rice Lake, 
Campia and Barron. An attractive market near by and soil 
adapted to such crops are doing much to increase the revenues 
from farming. 

Where these special cultivated crops are grown to a large ex
tent year after year, the rotation must include some crop thl.l.t 
will replenish the organic matter which is removed by a system 
of special crops. Red clover or rye are excellent crops to plow 
down and allow to decay. The clover also sCl'ves the purpose 
of enriching the soil in nitrogen, one of the elements that special 
crops like peas and corn require in large amounts. The· pea 
crop, although a leguminous crop, contributes but a small 
amount of nitrogen to the soil, its root system being very limited 
as compared to that of clover. 

The location of these tracts near to towns of considerable size 
makes it possible to purchase manure from livery stables and 
elsewhere. Where this can be purchased at reasonable price it 
makes good fertilizing material although there is danger that 
fields so fertilized· will become infested with noxious weeds. 
The system of farming, where such crops as peas are raised, is 
especially conducive to a rapid spread of weeds even where no 
manure from cities is applied. This is an added reason why 
rotation is desirable, involving clover and oats where these can 
be fed profitably to stock, either to sheep or to dairy cattle, 
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The above is the preferable method of maintaining soil fer-
. tility on these areas, where special crops are remunerative and 
adapted to the soil condition. Corn is grown extensively in the 
Farmington area and to some extent in other portions of Polk 
county. In Barron county corn has not been grown so exten
sively on this soil. 

Fertilizer requirements become of much importance in some 
of these special crop areas. Tdbacco, cabbage, and potatoes and 
sugar beets are heavy feeders of potassium and where these 
crops are raised in considerable quantities, fertilizers rich in 
potassium are needed. Potassium sUlphate at the rate of 150 
to 175 pounds per acre will be sufficient for the special crops 
grown. The better and more economical way for the farmer is 
to purchase fertilizers for his particular crop requirement 
rather than to buy the complete fertilizer already mixed by the 
manufacturer, as the latter fertilizer often contains elements 
with which the soil is already well supplied. 

While all grains receive more or less attention, the dairy in
dustry is rapidly becoming much more important than grain 
raising; and while some grain is sold from the farm, the lead
ing exports are dairy products and live stock. On most of this 
soil, the dairy product is cream sent to the local creamery. 
Farmers usually separate the milk on the farm. In Farming
ton, the cheese factories make American cheese, while in Rice 
Lake and Turtle Lake, the manufacture of brick cheese is more 
important. 

Land Values.-Farm values on this soil are relatively high; 
the soil in general being well adapted to agriculture. Wild 
land is probably held at $20 to $30 per acre. Improved lands 
are sold at $50 to $100 per acre, the average prices being from 
$70 to $90 per acre. Well organized dairy farms, and farms de
voted partly to special crops, especially to peas, command the 
highest prices. 

PLAINFIELD SANDY LOAM. 

Area.-The Plainfield !!andy loam* is in irregular areas bor
dering some of the large rivers and streams. It occurs in small 
tracts in every county except Rusk and Polk, the largest tract 

* This type of soil is described as the Chetek sandy loam in the First 
Edition of this soil survey. 
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VIEW OF PLAINFIELD SANDY LOAM, NEAR ANSON, CHIPPEWA COUNTY. 

Farm buildings and small groves of jack pine in the distance. 
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being in Barron county. In the entire area it includes about 
230,000 acres. As a general rule this soil is associated with 
areas of the Plainfield sand. Along the Red Cedar river in 
Barron county the close association of these two soils is well il
lustrated. 

Surf;1Ce.~The surface of this soil formation is nearly level, 
similar to that of the Plainfield sand ; but the surface is not quite 
so level in general as that of the latter, more areas within this. 
type being somewhat slightly rolling. See Plate IX. In a few 
places around Cameron and east of Chetek, the soil is somewhat 
stony. 

Native Forest.-The forest growth was mainly Jack pine with 
some white and black oak. As a rule the stand of timber was 
fairly dense. 

Soil.-The Plainfield sandy loam is a medium sandy loam to 
depth of eight inches. The surface soil contains considerable 
coarse and medium sand and is fairly well supplied with or
ganic matter, giving it a medium dark color. The subsoil con
tains less organic matter-and more coarse sand and gravel ma
terial than the surface soil as a rule. 

The results of the mechanical analyses of this soil and sub-. 
soil from Barron and Chippewa counties are shown in the fol
lowing' table: 

No. 

160 
160 
10 
10 

Mechanical analyses oj Plainfield sandy loam. 

(Analyses In per cent.) 

DescriIl- Fine Coarse Med- Fine Very 
Locality. tion. gravel. sand. ium sand. fine 

sand. sand. 

-------------
Barron Co ....... !'loll ....... j .1 25.5 23.6 16.5 2.0 
Barron Co, ..... _ Snbsoil ... .2 25.4 24.2 

I 
IS.7 2.S 

Chippewa Co .... Soil ....... .2 2S.1 I 22.0 14.6 2.9 
Chippewa Co .... Subsoil ... .4 20.7 I 23.4 16.S 2.6 

I I 

SlIt. 

--

22.6 . 
IS.5 
21.2 
2S.7 

Clay. 

9. 
9. 

11. 
7. 

1 
6 
o 
4 

Around Cameron and east of Chetek, small boulders are asso
ciated with the surface soil but not in sufficient number to in
terfere with cultivation. Around River Falls, in Pierce county, 
this type shows variations, to a sandy loam and to muck. These 
heavier soil bodies are usually too small to be separated on the 
general soil map. Some of this soil in the bottom lands is only 
a few feet deep to the bed rock. 
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Agriculture.---The principal crops grown on this soil are {)ats, 
rye, corn, potatoes, and hay. Corn can be relied upon to ripen 
on this soil in Barron county as it permits planting earlier in 
the spring than the heavier upland soils. The yield of oats is 
25 to 35 bushels per acre, of corn 20 to 30 bushels. Potatoes 
are an important cr{)p On this soil about Cameron and Chetek, 
the average yield being 100 to 150 bushels per aere. The yield 
of hay is generally from 1 to 1% tons per acre. 

The soil is well adapted to combination farming in which live
stock and dairying should be most imp{)rtant. In order to 
maintain the fertility of sand or sandy loam soil, the keeping of 
abundant stock on the farms is of more imp{)rtance than on the 
heavier soils. Manure, if sufficient amounts can be obtained, 
has always been the best fertilizer for the farmer. Besides sup
plying fertilizing material, it improves -the physical condition of 
the soil as no commercial fertilizer can. Where manure cannot 
be purchased, from outside sources, the farmer should arrange 
his system of farming so as to indude dairy cows and such other 

. live stock as is best adapted to his farming conditions. If this 
is not feasible, commercial fertilizer may be needed. 

Clover has been grown on this soil with good success, and 
ought t{) be a more general crop. This soil is quite acid or 
"sour" as a rule 'and may require application of ground lime
stone where difficulty is experienced in obtaining a catch of 
clover. (See pages 71-2.) Alfalfa will do well when once a 
stand is obtained. These leguminous crops should occupy the 
land one to two years during the four year rotation period. The 
supply of total nitrogen in this soil, similar to that of nearly 
every sandy soil, is below the average. The growing of clover 
is the cheapest method for the farmer to replenish his soil with 
this valuable plant food constituent. 

Special crops, such as tobacco, eucumbers, sweet corn, and 
peas are being grown, successfully, on limited areas of this soil 
about Chetek and Chippewa Falls. Where good markets are 
conveniently located, this soil ought to pay well, for it is an ex
cellent truck soiL 

Land Values.-Most of the soil of this type has been divided 
up into farms for a number {)f years. Uncleared land is gen
erally held at $10 to $20 per acre. Improved land in a fair 
state of cultivation is generally held at $30 to $75 per acre. The 
farms devoted to dairying and to the special crops, peas, c{)rn1 

or robacc~! ~9mJn.flnd the highest prices. 
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MERIDEAN SANDY LUAM. 

Area.:-This soil mainly occupies the bottom lands lying along 
the lower Chippewa, Red Cedar, and Eau Galle rivers. The 
width of this bottom land varies from a narrow strip to a belt 
1 mile to 2 miles wide. This soil is the lowest river bottom land 
and is about five to fifteen feet above the level of the river. 

Surface.-'rhe surface of this type is nearly level. Here and 
there are small undulating tracts. The shifting of the Chip
pewa river in places has cut off portions of its former river bcd, 
thutil forming small ponds in the abandoned river channel. 
\Vhere marshes are found these are generally associated with 
cut-offs formed in this way. 

Forest.-Practically all the forest growth ha" been removed 
from this soil. In scattered areas only arc stands of elm, maple, 
ash and a few oak remaining. On the most sandy phases of this 
soil scrub oak and some pine were developed. 

Soil.-The soil on these lower bottoms is usually sandy loam 
though it varies considerably. The surface eight inches con·· 
tains considerable coarse and fine sand with small amount of 
clay material. The subsoil becomes sandier with more coarse 
and gravelly material. As a rule the surface soil carries a fair 
amount of organic matter and has a rather dark color. 

While a large pr~portion of the river bottoms are liJht sandy 
loams, there are important areas of limited extent of heavier 
soil that differ markedly from the light sandy bam de::cribed 
above. This heavier soil is located along the Chippewa river 
in Dunn county in the vicinity of Caryville and Meridean, forrh
ing an area of about 15 to 20 square miles in all. Farther up 
the river in Eau Claire county in Sees. 4, 5, 8, 9, T. 26, R. 10, 
is another small tract. The surface eight inches on these more 
fertile areas is a fine sandy loam with some clayey material and 
high organic matter as evidenced by the dark color. The sub
soil eight. to twenty-four inches, is made up of sandy soil 
lighter in color but also carrying a fairly high content of or
ganic matter. 

The results of the mechanical analyses of the heavier loam soil 
and subsoil are shown in the following tabll,l; 

5 
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TABLE XVIIl.-Mecltanical analyses (If Meridean ,andy l(lam .. 
(Analyses in per cent.) 

lcla~ DElSCrIP-1 Fin8 Coarse Mild· 
Fine 

Very 
Nc. L03allt.\' . iurn fine 811t. tlon. gravel. sand. sand. saad. sand. 

I -----.-. -I---:------~--
11 I ••• m .... C •..• "', ... · ••. 1 .• I b.o "., I ".. 1.1 il.' 9. 
H .. au Claire Uo ... Subsoil... .1 16.5 2~.9 26.1 10.0 14.6 8. 

112/ nu"n C.) ......... SOil...... .0 112.5 17.2 I 20.7 17.8 I 23.S 8. 
H2 DUlln Co ......... Subsoil... .2 12.6 16.8 21.9 19.9 20.5 8 . 

. Crops.-The heavier phase of Meridean sandy loam is being 
devoted to general farming including dairying and some grain 
raising, chiefly oats. Tame hay yields well, and corn is one of 
the best erops grown. At Meridean many silos have been built 
and the dairy interests supports a thriving creamery at this 
point. 

The heavy phase o~ this soil in Eau Claire county is devoted 
to special crops and found to be very profitabl~. The leading 
special crops grown, are cabbage, sugar beets, sweet corn, pota
toes, cucumbers, and tomatoes. The yields of these crops dur
ing 1909 seemed to warrant more extensive development. . The 
question of the best means of fertilizing is very important in 
connection with the raising of special crops. Stable manure 
from Eau Claire has been shipped in and used by farmers on 
this soil. This is the best all-around fertilizer, but for certain 
erops, like cabbage and potatoes' which require much potassium 
it will be more economical to buy this particular element in a 
commercial fertilizer. A commercial phosphate fertilizer also 
may be better than manure in some cases. 

All the soil along the bottoms wa,s found to be acid, indicat" 
ing a general need of lime either as ground limestone or air
slaked lime. Clove:r: can be raised on this type with good re
sults and should be maintained in the rotation of crops. 

On the sandy phase of this bottom soil mixed farming is con
ducted. The grains are mainly oats, rye, and some buckwheat. 
Potatoes and eorn yield well. Some of this soil, however, is' 
practically non-agricultural, due to the poor . physical condition 
of the soil resulting froIp- lack of drainage. For example a 
large part of the wet and marshy bottom land from Meridean 
to Durand on both sides of th~ .Ohippewa river is a.t prese,lltof 
little value agriculturally, 



DESORIPTION OF THE SOILS. 67 

Land values.-The farm value along the river bottoms are 
quite variable. Most of this land is held at $25 to $50 per acre. 
However, farms on which dairying, stock-raising or truck rais
ing are the leading features command prices from $50 to $100 
per acre. 

PLAINFIELD SAND. 

Area.-The Plainfield sandI is typically developed in the 
central and western parts of the town of Sterling in north
western Polk county. This locality is often referred to as 
"Sterling Prairie" because of its level surface and the general 
absence of forest trees .. 

This sandy loam area in the town of Sterling is a part of the 
large belt of so-called "barrens" or "plains" which is mainly 
confined to the vicinity of the St. Croix river and its tributaries, 
particularly the Nemakagon, Totogatig, Yellow, and Clam 
rivers. As outlined in a general way by Strong2 this sandy 
plain is a linear tract having an average width of 12 to 15 miles, 
stretching from a point about 12 miles from the Bayfield penin
sula nearly due southwest to the mouth of Wolf Creek in Polk 
county, a distance of 125 miles. This tract is ,joined by a taper
ing belt on the east lying along the Nemakagon river. 

Besides the area of sandy soil in the town of Sterling, which 
is a part of the so-called "barrens" there are quite similar 
sandy soils within the area described in this report which may 
be conveniently classed with this type. The largest and most 
prominent of these areas is the large tract of sandy soil along 
the Eau Claire river in Eau Claire county. Other smaller 
areas, as indicated on the soil map; are along some of the small 
streams in southern Eau Claire county, and in eastern Pepin 
county. There l.s also a considerable area of this type north. of 
the Chippewa river in the town of Spring Brook, Dunn county, 
and another along the Mississippi river in the vicinity of Pepin 
and Hager. 

Surface.-Thesurface of this type of soil is uniformly nearly 
leveL In many places, however, the nearly level surface is 
broken by the occurrence of ridges of wind blown sand, "sand 

"1 The Plainfield sand was given the loca,l ~!lme Qf Sterling sand ill the 
First Edition. . 

~ Geol. of Wis. Vol. III, p. 386. 
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dunes, " and in other places by narrow valleys cut by streams 
and by small sags or depressions left by glacial action. In 
places this type of soil is closely associated with marshes and 
wet sandy land. 

Native -V egetation.-This type of soil was originally only 
sparsely covered with forest trees. Considerable areas were 
practically free from timber, while other areas were covered 
with a light growth of jack-pine, aspen, and occasionally Nor
way pine. Other areas were covered with burr oak, black oak, 
and white oak brush with occasional trees of these species. The 
common "brake" and "sweet fern" are usually present on this 
soil. 

Groundwater Conditions.-'rhe depth to the level of ground 
water in this sandy soil is variable. In the town of Sterling in 
northwestern Polk, the wells are generally from 20 to 40 feet 
deep. In eastern Eau Claire county the ground water level is 
generally quite near the surface, except immediately adjacent 
to the Eau Claire river. In many places in eastern Eau Claire 
the general water level is only from 10 to 15 feet below the sur
face and where this condition prevails the agricultural possibil
ities of the soil is enhanced. Along the Chippewa and Mississ
ippi rivers the water level is generally from 40 to 80 feet below 
the surface. 

The lack of forest growth on this soil is largely determined, 
very probably, by lack of moisture in the subsoil. 

Soil.-The Plainfield sand in its typical development «onsists 
mainly of medium sand somewhat brownish and dark at the 
surface, grading down to lighter colored sand. In places a grav
elly subsoil is struck at depth of two or three feet, but generally 
the subsoil is medium to coarse sand to a considerable depth. The 
mechanical analyses of representative samples of this soil from 
various localities are shown in the following table: 
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TAllLE XlX.-Jfechan,ical analyse8 of Plainfield .mnd. 
(Analyses in per cent.) 
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No. Locality. escrlll- 'me oarsI' dium FinB finp Silt. Clay. D . F' Ic Me- V~r.v 
tlvtl. gra vel. sand. sand. sand. sand. 

::: :1r:.~~:.:::-::.: :: -SOil.~~ -:-I~~ ~~ --:~ -:~ -:- -= 
15 E!~' cilii;'; CO::1'. Subsoil... .3 I 7.2 20.5 4,;.21 12 .5 ;1.7 3. 7 

20. R. o ......... SoiL.. 1.1 12.4 13.5 4~.O 17.4 7.8 4.6 
15 EauClaireCo.,T. I 1 26. R,6 .......... ! Subsuil... .0 17.1 a.1 43.1 18.1 4.3 3.3 

100 Dunn Co., '1'. 27. 
R. 11 ............ SoiL .... ·.. .3 20.8 24.8 33.6 5.7 7.0 6.9 

106 Dunn Co, T. 27 .. 
R. 11............ Subsoil. .. .4 22 5 28.& 31.1 5.5 6.2 d.l 

117 Pepin Co, T. ~5, 
R. l~. 14 ....... Soil ....... .7 15.4 21.7 31.5 9.2 7.8 5.0 

117 PI'Pin Co .. T. 25, 
R. 13,14. ...... Subsoil. .. .6 24.9 37.3 9.0 7.3 6.0 

The mechanical analyses of these samples from the several 
counties, are very similar to one another and are almost identi
cal with the analysis of the Plainfield sand type of the U. S. 
Bureau of Soils classification. 'rhe Plainfield sand is approxi
mately the same type of soil as the Wisconsin river sandy soil 
described in the soil report of North Central Wisconsin.* 

The nitrogen and organic matter in the Plainfield sand are 
relatively low, the chemical analysis showing about one-half 
the amount of these constituents in this type as occur in the 
loams and silt loams of the area. There is, however, a consider
able variation from place to place in the amount of organic 
matter. Some of this soil in Pepin county contains considerable 
dark organic material in the surface three or four inches of 
soil. On the other hand along the Eau Claire river in eastern 
Eau Claire county there is a large area characterized by its 
nearly white color, indicative of only a small amount of organic 
material in the surface soil. 

From the limited number of chemical analyses which have 
been made thus far it appears that these sandy soils are fairly 
well supplied with potassium while the supply of phosphorus 
is considerably less than in loam soils. 

Besides the smaller amounts of plant food in the sandy soils, 
which in many cases is in forms not available to plants, the 

* BUll. 11 Wis. Survey, :p. 17-20. 
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lower grade of fertility of the soil type is due to. the porous 
texture of the soil, causing excessive leaching of soluble plant 
food, and to its incapacity to retain sufficient soil moisture for 
crop use during critical stages of plant growth. 

The Plainfield sand, not alone along the Eau Claire river and 
along other rivers of the southern part of the area but also in . 
the town of Sterling and the associated tract of "sand plains" 
or "barrens" of the upper St. Croix river and tributaries is a 
typical alluvial sand formation deposited by rivers. 

Red lacusterine clays were observed along the St. Croix river 
just north of Nevers' dam, and at the mouth of Wolf Creek. 
In the continuation of the Plainfield sand belt in Burnett county 
red lacustrine clays were ohserved about Grantsburg beneath 
the sand formation. Similar red calcarecus lacustrine clays 
were observed in some of the valleys of Eau Claire county. 
These lacustrine clays are essentially similar in character and 
origin to tho red clays along Lake Michigan and Lake Superior, 
although these interior deposits are likely to contain a larger 
proportion of sand and silt than the clays occurring adjacent 
to the Great Lakes. 

Wherever these lacustrine red clays are associated with the 
sands and come near enough to the surface to contribute mater
ial to the surface soils and influence soil moisture phases of 
loams are developed having a higher grade of fertility than the 
uniformly deep sand soils. 

Agricnlture.-This sandy alluvial soil, on account of its open 
porous character is subject to leaching of soluble plant food, 
and the rapid oxidation of organic matter. As a type it is 
probably the most infertile soil of the state. It is the only soi~ 
within this area in which abandoned farms have been observed 
However, this soil type in other parts of the state and also 
within this area is being farmed with fair yields of crops under 
proper management. 

The principal grain crops grown on- this soil are oats, rye, 
and corn. The yield per acre is variable depending entirely on 
proper management of the soil. Where the state of fertility of 
the soil is maintained nearly as good average yields are obtained 
as on the loam soils. Special crops, such as sweet corn, pota
toes, and beans are well adapted to this soil type. The potato 
is an especially good crop, and yields of 100 to 150 bushels per 
acre are common. The bean is quite extensively grown on this 
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type of soil in certain parts of Michigan and the acrea6"e of this 
crop should be increased in this region. 

Dairying may be carried on profitably in conjunction with 
the special and grain crops mentioned above. Where dairying 
is practised the principal forage crops are clover and corn, the 
latter often used as silage. Alfalfa can also be grown on this 
soil under proper soil conditions. 

Land Val1lCs.-The land values on this soil type are quite 
variable, depending largely on the conditions under which the 
farms are managed. Wild land is generally held at $5 to $10 
per acre. Land under cultivation is generally held at $10 to $30 
per acre with some farms under the very best management often 
selling above $30 per acre. 

Management of Sandy Soils.-The management* of sandy 
soils presents some of the most difficult problems confronting the 
farmer today and it is doubtful whether some of the abandoned 
farms on this soil will be reclaimed until the difference in c9st 
of more productive soils of the state is greater than it is at 
present. Just as soon as the heavier loam soils are all taken, and 
values reach $100 or more per acre, the light sandy soils will 
be again brought under cultivation and made to produce such 
crops as are adapted to sandy soils. This is the condition at 
present in the older parts of this state and also abroad where 
lar~e tracts of abandoned lands of sandy nature have been 
matte l)I'oductive under proper management . 

. Asalrel1dy stated sandy soils are difficult to manage. In a 
fertilizer test on .this soil a complete fertilizer produces the best 
results. Potash, however, in sufficient amounts is usually found 
in· thif4 area as shown by chemical analyses. 

The first step in the improvement of sandy soil is to increase 
the organic matter. Besides supplying nitrogen the water
IlVlding capacity ()f the soil is increased by incorporation of 
vegetable matter. For this purpose clover is the best crop that 
the farmer can grow. This introduces a difficulty at once, for 
as many farmers can well testify, to secure a catch is not an 
easy matter. Sandy soils are quite generally acid, and "it has 
been found that clover prefers non-acid soils. Again, the sea
son may be too dry or the soil may be exhausted by long pre-

* For a more complete discussion of the improvement of sandy soils, 
see BUlletin 204, Wis. Exp. Station, Madison, Wis: 
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vious cropping, so that an application of barnyard manure or 
commercial fertilizer is needed to give the young clover plant 
a start until it can appropriate nitrogen from the air. Where 
soil shows acidity, an application of ground limestone at the 
rate of one ton per acre will be found beneficial. Air-slacked 
lime, marl or lime refuse from sugar beet factories are equally 
efficient. 

This ground limestone may be added after the field is ready 
for plantinJ, seeding to oats or rye being preferable, at the rate 
of six pecks per acre, and seeded with mammoth clover at the 
rate of 10 quarts per acre. If manure can be obtained it would 
help greatly to insure a stand if applied before seeding to grain 
at the rate of about four loads per acre. Should the season 
come off dry, it may be advisable to cut the grain gre2n for hay 
in order to afford better moisture conditions lor the clover seed
ing. 

If a stand is obtained, the first crop may be cut for hay and 
second crop either be plowed under or allowed to go to seed. If 
this second crop is plowed under an application of 1000 pounds 
of ground rock phosphate per acre should be made. After the 
clover should follow a .cultivated crop of corn or potatoes. The 
cultivated crop is follo'wed by grain again and seeded with clover 
as before. 

If conditions warrant the clover may be allowed to stand un
til the second year before being plowed under, thus making a 
four year rotation. At the beginning of this building up pro
cess, the three year rotation will perhaps be preferable. 

After this heavy phosphate application, the amount added 
may be· reduced and about one-fourth as much added once dur
ing a four year period. This system has been found successful 
by the State :i<Jxperiment Station on sandy soils similar to this 
type. Farmers should not expect too much at the start, es
pecially if the soil has been cropped continuously for many years 
and little manure added. 

These soils are well adapted to clovers, and alfalfa will also 
thrive. Some fine fields of red clover were observed on the light 
sandy soil along the Red Cedar river in Dunn county. The clover 
was grown for seed in this section and was one of the principal 
sourcer> of income from the farm~. Dairying was carried on ir 
connecton, and manure, applied systematically. The land in the 
area was cropped to grains and other crops about one-half the 
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time, the, remainder of the time given over to clover and pas
ture. It is needless to say that abandoned farms were not con
spicuous in this locality. 

An experimental farm on light sandy soil at Spooner, Wash
burn county, was recently started by the State Experiment Sta
tion. An experimental farm on similar sand in Marinette county' 
also haS recently been organized. Practical results in the man
agemeJ?t. of sandy soil will be worked out and reported as early 
as possible. 

. 
KNOX (HARTLAND) SILT LOAM (LOESS). 

Area.-The Knox'" (Hartland) silt loam is principally in 
Pierce, Pepin. and Dunn counties. The largest continuous area 
of this soil type forms~ a broad tract including nearly three~ 

fourths of Pierce, more than one-half of Pepin and a long belt 
extending northward through the western townships of Dunn 
county .. In Chippewa county there is an area of over a township 
located in Tilden, northwest of. Chippewa Falls. There' is a 

.sluallarea of the loess soil type about Ludington in Elilu Claire 
county. South of a line between Augusta and Fall Creek is the 
most extensive tract in Eau Claire county, embracing about two 
townships. The total area of this soil is about 556,000 acres. 

Surface Featutes.-The surface features of his formation are 
rolling or unqulating, to hilly .. See PlateX. The surface 
inequalities are due chiefly to erosion of the underlying rock and 
the topography is often spoken of as an erosion or stream topo
graphy. No uniforinity exists over any large area. . For exam
ple adjacent to rivers or intermittent streams are areas ranging 
in .width from one-half -to three-fourths of a mile, which are 
likely to include considerable land that is rough and broken. 
This is especially the condition where the main rivers have eroded 
deep beds as is the case with most of the streams in Pierce and 
Pepin counties. Most of these deep channeled streams have 
developed extensive systems of short tributaries, nearly at right 
angles to the main stream and leading abruptly up to the ad-. 
jacent uplands. These tributaries or feeders are dry runs ex-

* The name Knox silt loam is used for this type of loessial soil in 
Buffalo and La· Crosse counties and elsewhere by the U.· s: Bureau of 
Soils, hence its usage in pt~,,~ qf tQ,e ~Qca.l ~aJ;Ue. in thE) 2d Ed.ition Qf 
tb.i~ reYOl't, . 
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cept during rains or melting of the snow. In Chippewa and Eau 
Claire counties the stream channels are not as deep as those in 
Pierce, Pepin, and parts of Dunn, and consequently fewer of the 
extremely undulating areas are found. 

Fores,ts.-Over a broad belt reaching from the vicinity of 
PreS(jott and extending along the south border of Pierce and 
Pepin an area of hard woods, mainly of oak was originally de
veloped. The stand was usually light and was referred to as 
"burr oak openings" by early settlers. At present no forest 
area of any extent remains on this tract except on the slopes or 
bottom lands. Similar iorests of oak grew over the area north~ 
west of Chippewa Falls, and in southeast Eau Claire county. 
In the remaining areas mixed hardwoods consisting of maple, 
oak, elm, and bass wood developed. Considerable pine and hem
lock was associated with the hardwoods in southwest Dunn county 
and in eastern Chippewa county. 

At the present time the timber products of this soil area are 
of little importance as compared with the agricultural products. 
In the town of Weston, Dunn county, there is a tract of 7500 
acres of hardwood forest and a large saw mill is operated in that 
locality. 

Sod!.-The soil is a silt loam of medium dark buff color to a 
depth of six to eight inches. It is remarkably jree from pebbles 
or stone, and possesses a characteristic smooth powdery feel. 
The mechanical analyses show that this soil is made up very 
largely of silt (grains whose diameter range between .05 to 
.005 mm) ; . the clay content is usually low. The mechanical 
condition of the soil affects its physical properties profoundly. 
It can withstand heavy rainfall better than the heavier com
pact clay soils and does not bake or pack after rains. 

The soil on account of its porous nature is subject to leach
ing of its soluble plant food. On similar soils in Iowa large 
tracts were rendered infertile on account of the rapid decom
position of its organic matter, but as yet there appears no danger 
from this source here. Chemical analyses show an average high 
content of organic matter. The subsoil, below eight inches, is 
buff to yellow in color and remarkably uniform in structure. 
The clay content is somewhat higher in the subsoil than in thc 
surface soil. Like the surface soil the subsoil contains no coarse 
material. 

'rhe depth of. the loess sUQsoil varies ill the different areas, In 
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FIG. 1. SECTION OF AUBURN LOAM. 

Type of residual soil on sbaly sandstone, near Menomonie, Dunn County. 

F l U. 2. SECTION OF HARTLAND SILT LOAM. 

Sbows two to foul' feet of loess o\'erlying shaJy sandstone. On upland soutbeast of Chip .. 
pewa Falls. 
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Pierce and Pepin county the average depth is six to eight feet 
with Iiome upland tracts much deeper. In eastern Chippewa 
this soil does not show the same degree of uniformity found in 
the other areas. As a rule it is not as deep either. This soil 
in' Pirce, Pepin and western. Dunn· counties is generally under
lain by limestone, and in the· other counties by sandstone. The 
relation of the loess soil to the underlying sandstone is illustrated 
in fig. 2, Plate XI. 

The results of the mechanical analyses of the soil and subsoil 
are shown in the following table: 

TABLg XX.-,l/echanical analyses of Knox (Hartland) silt loam (fJoess). 

(Analyses in per cent.) 

Descrip- Fine Coarse . Me- Fine Very 
No. Locality. dium fine Silt. Clay. Han. gravel. !la.ud. sand. salJd. sand. 

- ---'---"------- ------------ --- --
118 Pepin ('0 .• : ••.... Soil ....... .0 .0 .7 33 18.7 65.1 11.5 
118 Pepin Co ......•.. Rubsoll ... .0 .2 .3 2 1 27.8 565 13.0 

Y ChlpPAw. Co .. '.' Soil .....•. .1 1.3 1.4 2.2 22.1 62.1 10.1 
0 Chippewa. Co .. Subsoil ... .0 .1 .2 .5 7.3 78.7 12.0 

WI Dunn (',0 ........ : Soil ....... .4 1.6 1.4 7 2 27.5 5l.8 0.0 
113 Dunn Co .••...... Subsoil .•. .0 .6 .5 2.0 32.1 53.9 10.4 

The origin of this silty loam explains in: a measure its uni
formity. This soil is "loess," and was deposited by winq carry
ing fine material from unprotected areas farther west. The loess 
soils are widespread over large portions .of the Mississippi valley. 

On account of the uniform silty composi1;ion of this soil type 
and its rolling character it is particularly suspectible to side 
hill er.osion. The loss from this source may be considerable,de
pending on the 810pe and the' kind of crop raised. Usually where 
ordinary care is taken destructive gullying can be prevented, 
although many areas we:r;e oQserved that were badly cut up into 
large and small ditches. 

In general when the slope is steep it should remain in hay or 
meadow land most of the time, . .only plowing it up in order to 
reseed again. The crops raised also influence the liability of 
erosion. Areas planted to potatoes and corn are subject to most 
er.osion. The best system to follow in farming the slopes is to 
crop with oats, 'wheat .or barley, in rotation with clover. The 
slopes should remain in hay or meadow about two years out of a 
f.our or five year rotation-preferably ·two years out of four. 
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Keeping the runways of water in sod has worked fairly satis
factory in some cases. On sloping clay soil in the southern 
states, furrows dug along at right angles to slope "terracing" 
have been found an efficient and cheap means of lessening slope 
erosion. These furrows are placed at intervals of about 100 
feet and connect with an outlet ditch down the slope at one end 
of the field. The system so constructed is maintained perma
nently though it· offers some inconvenience in the use of farm 
machinery. 

Tiling similar uplands has been found advantageous, in re
ducing the loss from erosion. In sloping soils tile laid in the 
direction of slope six to eight rods apart increased the water 
holding capacity and decreased the surface run-off very materi
ally. 

AgricuUure.-This soil type is especially well adapted to 
grain raising and to general farming in which dairy products 
are the important exports from the farm. Both these' systems 
are being carried on on this soil type. Grain raising is confined
principally to the so-called "prairie" tracts, the largest area of 
which extends along the southern border of Pierce and in Pepin 
counties. The grains raised are mainly oats and' barley; less 
wheat is raised now than 15 years ago when this section was well 
known as a wheat growing area. 

The areas originally forested with hardwoods have adopted 
combination farming, and here dairy products are in the lead. 
The grains, oats, barley and corn are raised and yield well, but 
do not form an appreciable portion of the exports. 

These two systems of farming differ radically in their influ
ence on keeping up the fertility of th,e soil. The grain farmer in 
the past has not concerned himself very much with principles 
of soil fertility, not alone in this area but in all grain raising 
sections of the country. Up to about 1890 the grain section of 
this soil type was devoted to wheat. No attempt at rotation was 
made and clover was grown in only limited areas. A shrinkage 
in yield and partial loss of crops in the early nineties resulted in 
less wheat being grown, and brought about a rotation involving 
the growing of a variety of grains such as oats, barley and some 
wheat. Clover also was more generally grown. This system is 
practiced now and the leading grains are oats and barley; more 
live stock is being kept and the stock furnishes needed fertilizer. 
F~rmers? however? depend l~gely on clQ'V(lrs to enrich th«;llf 
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• VIEW OF KNOX (HARTLAND ) SILT LOAM, NEAR MENOMONIE, DUN:-I COUNTY. 

Shows an area of very thin loess over the shaly sandstone. 
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VIEW OF AUBURN LOAM, SOUTHWEST 01)' E A U CL.URR 

Shows the characteri sti c valleys and even upl a nds of thi s t'ype of soil area. 

B{1LLWl'lN XXIII , PL. XIIl. 
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Boils and as a proof of increased fertility point to the fine yields 
now obtained. While clover is important, it adds but one of 
the plant food elements essential to crops, namely the element 
nitrogen. Besides supplYing nitrogen, however, the clover also 
adds organic matter to the soil, and also improves the physical 
condition of the soil by its deep root system, permitting air and 
water to enter the soil more thoroughly. 

But while clover adds nitrogen and organic material to the 
soil, it removes large amounts of phosphorus like the grain crops. 
Barn yard'manure, where it is available, adds phosphorus as 
well as nitrogen to the soil. But even where the manure is ob
tained from forage and grain crops grown on the farm, the 
supply of phosphorus is not increased but rather decreased due 
to the loss by leaching and otherwise in handling the manure. 

The ~rain farmer may, therefore, find it advisable to apply 
phosphorus to the soil which has been subjected to excessive or 
continuous cropping. The cheapest form in which to supply 
phosphorus is by application of the ground rock phosphate as 
explained in another place. An application of 800 to 1000 
pounds per acre to begin with and a light application of about 
250 pounds per acre thereafter, during each rotation period will 
usually be sufficient. Clover should occupy the land two years 
during a four or five year rotation with oats, barley or wheat. 

The farmer who practices combination farming, in which live 
stock, dairy cows, fat stock, hogs, and sheep are kept, usually 
sells no grain from the farm and in addition usually purchases 
concentrated feed stuffs, such as bran which is high in phos
phorous content. The supply of nitrogen in trre',soil can be main~ 
tained by growing of leguminous crops, such as clover. Potas
sium is an abundant element in this soil type as the chemical 
analyses of a large number of soils indicates. 

" A larger acreage of this soil type in Pierce and Pepin is de
voted to barley than to oats, barley being the leading grain in 
these two counties. In the other counties, the oats are the prin-

, cipal grain raised on this soil. In Pierc"e and Pepin the average 
yield of barley is 30 to 35 bushels per acre. In the other coun
ties the yield is about 30 bushels, with the exception of the town 
of Lincoln in Eau Claire where 35 bushels is the average yield. 

The average yield of wheat is 15 to 18 bushels per acre, and 
of oats about 40 bushels per acre. The acreage of rye in ~ome 
localities is equal to that of wheat, with an average yield of 15 
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to 20 bushels per acre. The acreage of corn on this soil is less 
than that of barley or oats in Pierce and Pepin and less than 
oats and more than barley in Dunn, Chippewa and Eau Claire. 
The yield of corn per acre is generally from 30 to 35 bushels. 
Clover and timothy are the main crops for forage. In a few 
areas alfalfa has been tried. This soil is admirably adapted to 
alfalfa, and it ought to be more generally grown. . 

Special Crops.-Similar silt loam soils have been found ad
mirably adapted to fruit culture in other states. In this area 
considerable fruit is now 1::.eing grown, especially apples and 
some plums. The hill sides where erosion is troubles.ome are 
well adapted to fruit trees and grape vines. The fruit culturt;} 
ought to be encouraged and more care given to the trees by 
spraying and pruning when needed. 

Land Values.-This type of soil is one of the most fertile in 
the entire region. Farm values therefore are relatively high, 
as they are elsewhere oh the loess soils throughout the Mississippi 
Valley. With few exceptions this soil has been laid out in farms 
for many years. Uncleared land, with little or no merchantable 
timber, is generally held at $20 to $40 per acre. Cleared land 
is generally held at $60 to $100 per acre. Farms on which 
dairying is the principle industry, as in Cook's Valley, Chippewa 
county, command higher prices than farms which have been de
voted mainly to grain raising. 

AUBURN LOAMS. 

Area.-The Auburn loamsl lie in Chippewa, Eau Claire, 
DUlln aaa Barron counties. The soil of the town of Auburn, Chip
pewa county, is mainly of this type, hence the name. The boun
daries of the various bodies are very irregular, as shown on the· 
map. Many of these bodies are small, but often they are ex
tensive, as for example the area southeast of Menomonie, in 
Dunn county, a tract nearly two townships in extent and the 
large area in northwestern Chippewa county and in south
eastern Barron county. Around Elk Mound is another large 
area, and in Eau Claire county are also a number of areas of 
considerable extent. 

1 The Auburn loams are similar to the Boone sandy loam and Boone 
silt loam of the detailed soil surveys of Buffalo and other counties 
where residual soils on sandstone and shale are found. 
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Surface.-The Auburn looms are characterized by a hilly and 
undulating surface, becoming in places quite rough and the 
slopes quite steep. The topography is characteristic stream 
erosion topography developed on sandstone and shale forma
tions... Not all the area is hilly and undulating. The surface is 
more gently rolling in the area south of Elk Mound. In other 

~ places similar uplands with gentle slopes are found but more 
often sharply undulating and hilly features prevail. The sur
face features arc illustrated in Plates XII and XIII. 
. Forest.-The area was originally wooded with hardwoods, 

mamly red oak, black oak, burr oak, some birch, poplar and 
scattering maple. At present considerable wooded tracts re
main made up chiefly of black oak, and poplar. More of thp 
steeply sloping areas of this soil type ought to remain in forest. 
'l'hese slope areas are well adapted to tree growth and. when 
covered with forest would prevent destructive gUllying so not
iceable on many of the fields which lie on the slopes . 

. Soil.-'.-The surface eight inches of this soil varies from a loam 
to a silt loam containing considerable silt. The surface soil is 
buff to yellowish in color and contains a medium amount of or
ganic m3;tter. The subsoil to depth of 24 inches is usually a 
sandy to clayey loam. At three to three and one-half feet the 
soil in many cases becomes quite sandy. Shale and sand rock 
outcrops are common along road cuts and in many places there 
are only a few inches of soil OVerlying the sandstone· formation. 
The sandstone aIVi overlying soil is illustrated in figure 1, Plate 
XI. 

The Auburn loam has been formed largely from the weather
ing of shaley sandstone of the Potsdam (Upper Cambrian) for
mation. The shale· contains much coarse sand and a large pro
portion of clayey materiaL Although the area of this soil has 
been glaciated by the earliest glaciers, only a very small con
tribution of drift was added to the soil. The soil·is a typical 
residual soil and is the only one of this class within the area .. 
While the general soil type is a loam, there are considerable 
areas in which the soil becomes quite sandy. The more sandy 
soils are usually in the areas where the underlying rock is a 
nearly pure sandstone, without any shale and the soil is the 
direct result of weath!!red pure sandstone. North of Wheeler 
in :d&iui'county some especially sandy areas are found. Like
wise in the easter:n part of EauClaire county there are isolated 
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areas of very sandy uplands. As a rule the sandy al'BaB have 
not been brou6ht under cultivation. The cultivated places are 
either the sandy loams or the silt loams. 

The results of the mechanical analyses of the soil and subsoil 
from various parts of the area are shown in the following table: 

T.Hl~E XXI.-hIecltanical anul!J8es nf Auburn l a 78 

(Analyses in per cent.) 

Locality. () escrlp-
tioH. 

--
il. ...... 

-1--·----
158 i Barron Co ....... ~o 

lJ~Oll •• 
12 Eau Cl.il'e Co ••. :';0 11 .••.••• 

Ibull "I iI ...... 

1;'8

1 

Harron Co ....... ;;u 

12 Rau Claire CD"'I Su 110 Dunn. u ......... So 
110 [!Junn CJ......... i'i uh~oil .. 

Fine Coarse 
gravel. :oJuud. 

----
.1 3.3 
.~ 4.1 
.2 ti.» 
.0 

I 
5,3 

.5 15.0 

.5 14.3 

-

Med-
Flne 

VPl'J"'-
ium fiue 

saud. saud. saud. 

--.--- ---
5.9 11.6 9:6 
6.4 15.3 15.4 

11.1 13.1 14.9 

I 
9.6 14.4 

I 
15.1 

18.0 17.6 12.9 
17.3 19.0 18.9 

Slit. 

--
57.1 
3Y.6 

I 
42.7 
43.0 
~~.R 

21.1 

Cla.I'. 

11. 
19. 
10. 
12. 
». 
9. 

Q 
o 
5 
5 
7 
3 

Somewhat heavier soils as well as lighter, more sandy soils 
than those analyzed in the table occur within the area. But the 
variation in the general texture of the soil is fairly well illus
trated by the samples analyzed. 

'Soil Erosion.-The character of this soil with regard to its 
topography affords conditions favorable to side hill erosion. It 
is difficult to estimate the annual loss by erosion, either from 
loss in fertility by removal of fine soil particles or in consequence 
of gUllying of thc fields where the slopes ire cultivated: As 
above stated as far as possible the steep slopes should remain in 
forest. If' the steep slopes are already cleared the cultivated 
crops should not be planted oftener than once in three or four 
years, and the slopes should be allowed to remain in' hay mead
ows or pasture the remainder of the time. Farmers thus far 
have not apparently appreciated the loss from erosion, other
wise more precaution would have been exercisedto--pTevent it. 

Agriculture.-A highly developed system of diversified farm
ing is practiced on this soil type. Abundant pasture lands and 
a soil well adapted to cereals and corn make this area one espe
cially well suited for general farming. 

The usual grains are oats, barley, wheat and some rye. Oats, 
however, are the leading grain, the average yield being 35 bushels 
per acre. Corn is an important crop, especially in Dunn county. 
It matures early and yields 40 to 50 bushels per acre. 
I 
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Clover and timothy are the usual hay crops, the average yield 
being one to two tons per acre. Alfalfa has not been introduced 
extensively as yet but where farmers have planted small fields it 
has been found to give splendid results. It will probably be 
mDre extensively grown on this soil when its value as a forage 
erop is realized. The potato crop is generally important on the 
~a:p.dy loam, the yields being 100 to 150 bushels per acre. 

Dairy products together with live stock, hogs, beef, etc., are 
tnt) leading exports from the farm. Cream is shipped to local 
creameries operated on a co~operative basis by the farmers. 
Very little grain is sold from the farm, but is fed on the farm 
and sold as manufactured dairy and live stock product. The 
tendency at present is toward keeping more pure-blooded ani
mals, of dairy type as a rule; breeders' organizations are aiding 
materially in the movement to eliminate the scrub cow from the 
farm. 

Besides the general system of farming, to which this soil is 
well adapted, the production of fruit ought to receive more at
tention. The loamy soil is splendidly adapted for raising apples 
and other tree fruits. The steep hillsides may be brought to 
produce abundantly when planted to fruit trees an.d grapevines, 
provided proper attention be given. At the present time little 
has been attempted in this way. The Auburn loam, except 
where the 'very sandy phases Predominate is one of the most 
:productive soils of northwestern Wil:'!consin.· Crop yields have 
peen fairly well maintained and,only few farms showed soil in 

. PQor condition. Acidity of thel;loil has not developed to.a large 
extent. 

The supply of nitrogen can be maint~ined by the growing of 
leguminoUliI crops, clover and alfalfa. This is the cheapest source 
of obtaining the most expensive constituent of plant food.Wi~h 
regard tp phosphorus farmers have already in few instances ,ex
pended $4 to $4!50 per acre for rock phosphate fertilizer. Where 
concentrated food stuffs for stock is not brought onto the, farm 
from outside sources the application of mineral phosphate is a 

. good method of maintaining the soil with high phosphorus con
tent. 

Land values.-Practically all this soil type is now laid out 
into farms though less than one-half is cleared land. Uncleared 
land is generally held at $15 to $30 per acre, and cleared land 

6 
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from $50 to $80, with occasional higher prices where farms are 
well situated and in a good state of improvement. 

PEAT AND MUCK (Marsh land.) 

Area.~ While marshy tracts of more or less limited extent 
occur in all of the counties five of the counties contain a larger 
proportion of marsh than the others. These are Chippewa, Rusk, 
Barron, Dunn and Eau Claire. In Chippewa and Rusk are areas 
occupying four to five thousand acres in -one continuous marsh 
tract. In Barron, Dunn and Eau Claire counties many small 
areas adjacent to streams or in bottom lands are wet and marshy. 
In Polk many small tracts of marshy areas occur over the entire 
county. 

Surface.-The surface of these marshes is nearly level, the 
level surface'being primal'ily the cause of its being a marsh. But 
while the areas appear to have almost a level surface, upon more 
careful observation a fall, sufficient for drainage can usually be 
obtained. 

Native Vegetation.-Over many marsh areas a stand of tama
rack, some cedar, and willows are found, while in others only 
marsh grass thrives. Moss is a common growth acquiring a 
depth of several feet· in. some cases. The peat in the marshes 
consists of an accumulation of moss and marsh grass, and varies 
widely in depth. In Dunn and southern Chipp-ewa and Eau 
Claire the depth ranges from two to four feet, and is underlain 
by sandy subsoil. Along the Lamb Creek in Dunn county four 
to five feet of peat were often measured before the sandy lower 
soil was reached. In Rusk county large areas where the peat 
measured about three feet before~ljl,y soil was reached were 
common. 

Oftentimes lakes and ponds are included within marshy land, 
making it more difficult of drainage unless sufficient fall and out
let can be secured. 

Of the marsh lands of the entire area, a conservative estimate 
would be about five to six percent. In Pierce and St. Croix 
counties less than one per cent of the total area is marsh land .. 
The amount of marsh land in some of the townships in eastern 
Rusk, and northeastern Chippewa where marsh and swamp land 
is most abundant is probably from 20 to 25 per cent of the town
ship: Other townships in Rusk and Chippewa counties. have 
less than one per centof marsh'land. 
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The agricultural value of these marsh areas is dependent en
tirelyupon their reclamation. At the present time undrained 
and unimproved the larger proportion of marsh land is only of 
incidental value and then only for wild hay as a rule. In the 
management of these marshes the first requisite is proper dr~in
age to remove surplus water and thus fit the area for cultivation. 
Before taking up the question of crops and fertilizer require
ment the 'subject of drainage will be discussed. The f~llowing 
discussion is abstracted from a recent bulletin· of the Wisconsin 
Experiment Station .. 

Drainage of Marsh Lands. Deep outlet ditches. The con· 
struction of deep outlet ditches is the ilrst step in the reclama
tion of broad marsh areas, particularly the peat marshes. Such 
marshfs usually receive the run-off from upland areas several 
times their size. Covered drains of the required capacity would 
be very expensive. 

The minimum depth of outlet ditches should be five feet, ex
C$"lpt where opportunities for self cleaning are good, when the 
d!lpth may be decreased to four feet. The bottom width should 
be at least one-half of the depth. Eight feet is perhaps the 
most advisable depth on marshes more than half a mile wide. 
On marshes less than half a mile wide or where the transverse 
slope to the ditch is more than a foot in eighty rods, the depth 
may be reduced. Here also the bottom width should be at least 
one-half the depth and as much more as the requirements seem 
to demand. It must be remembered that it is the depth to which 
a ditch will empty itself and not the depth to which it is dug 
that -determines its efficiency. 

Usually the outlet ditch is not made too deep, but it is often 
made toO ~ide. One ditch that has been observed was made 
four feet deep and sixteen feet wide, because the dredge used 
could not make a narrower ditch. The result was that during 
the normal summer flow, a stream about two feet wide shifted 
from one side to the other on the wide bottom. The remainder 
of the bottom grew up with rank weeds, which, collecting sedi
ment during high water, is gradually filling up the ditch. A 
ditch with a four foot bottom and six feet deep would be more 
serviceable and durable. Dredge men unskilled at handling the 
dipper frequently find it easier to make the slopes almost verti-

• "Principles and Practice of Lan,d Drainage," bi E. R. Jones, Bul
letin No. 199, Wis. Exp. Station. 
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cal. This should not be tolerated because with such slopes the 
banks are almost certain to fall in and to accumulate on the bot
tom of the ditch. A ditch six feet wide at the bottom, six feet 
deep and eighteen feet wide at the top (6x6x18) is more perma
nent than a ditch of the same depth and eighteen feet wide at 
the bottom and top. With a small effort the slopes of the former 
ditch. can be made smooth and sodded over to prevent erosion 
and ~rowth of rank weeds. ' 

Shallow Surface Ditches.~Shallow surface ditches are those 
intended only to conduct" surface water to deep ditches or to 
natural outlets. Since they are of use only during flood flow, 
they are dry most of the time and they may be called "dry" 
ditches. 

Forms and Size.-Except where a cutting has to be made 
through a ridge they seldom need to be more than two feet deep. 
With rounded bottoms and a top width of ten or twelve feet the 
slopes are such as to admit of crossing with teams, vehicles, and 
implements. Where the slopes and bottom are sodded, the ap
pearance is improved and the grass growing in them may be 
mowed for hay. Shallow ditches along permanent fences, where 
they will be out of the way of cultivation. may be made narrower 
and with steeper side slopes. 

All that has been claim:ed for deep outlet ditches is that they 
are the first step in the reclamation of a humus marsh. They 
stand ready to carry off the water brought to them, but are slow 
to reach out after water. The logical way of developing a humus 
marsh is as follows: Co-operate with your neighbors in organiz
ing a drainage district and put in a' deep outlet ditch. Then 
.along forty lines or property lines put in shallow surface ditches 
one foot deep at the head and perhaps three feet deep where they 
empty in the deep ditch. Then plow the adjacent fields in nar
roW'lands so that there will be dead furrows every four rods 
leading into the shallow ditches. Such a net work of surface 
drains with a deep ditch for an outlet will afford sufficient drain
age to raise timothy hay on the area. When it seems advisable 
to, put in covered underdrains, other crops may be raised. Small 
ditches with dikes on the side toward the marsh are frequently , 
·used to protect marshes from flood water. The dike may be made 
of the earth excavated. 

Cost.-The construction of the vast majority of deep outlet 
ditehes requires the use of steam or gasoline dredges. The cost 
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of hauling a dredge from the railroad station to the marsh, and 
that .of putting it together and tearing it apart is the same • 
whether the ditch be long or short. Large conracts are fre-
quentl¥taken for seven cents a cubic yard. The rate for small 
contr~ts is sometimes' twice that figure. At ten cents a yard a 
6x7x20ditch costs about $1,700 a mile. Peat can be handled 
for less money than either sand or clay. 

The cost of shallow ditches can be materially decreased if a 
dry time is chosen for their construction. Where team and 
scraper or a road grader can be used, a depression two feet deep 
and ten or twelve feet wide at the top can be made for thirty 
cents a rod. 

Causes of Fail1Ire.~It is evident, that three of the causes of 
failure in the reclamation of humus marshes are: (1) shallow 
ditches have been put in without first providing a deep ditch for 
an outlet; (2) deep ditches have been put in without afterwards 
putting in shallow ditches for feeders; and (3) some well drained 
marshes have been poorly managed. 

Deep and shallow ditches should be given an opportunity to 
workhand in hand. Neither is complete without the other. 
Land owners who have expended five dollars an acre for a deep 
outlet ditch, lose a large part of its value by refusing to expen~ 
two dollars an acre more upon surface ditches for feeders, or a 
greater amount for tile where deeper and more permanent drain
age is desired-. 

Crops.-Having properly provided for removal of surplus 
water by suitable 'drainage system as outlined above, the ques
tion of crops adapted and fertilizer requirements is in order. It 
may be stated at the outset that the marsh tracts of this section 
differ in some respects from similar tracts in adjoining states. 
Some of the peat here is not so well decomposed-not so muck-

I 
like,-and not so deep as those of neighboring states. The crops 
to which Wisconsin marshes are adapted likewise differ. Of 
course· the location being further north, likewise exerts an in
fluence on plant gi'owth not always given due weight. 

The best crop thus far tried on Wisconsin marshes for the 
first year or two is buckwheat. The marsh is plowed to a depth 
of 6 inches or so and disked up and seeded to buckwheat at a 
rate of 1 bushel per acre. After first or second crop of buck
wheat the field may be seeded to alsike and timothy or red,top 
~nd if a slstem of farmin~ is followed that requires much har 

• 
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the marsh land clm very profitably be devoted to that purpose. 
It will, of course, be necessary occasionally to turn up the sod 
and seed to some grain crop to establish new growth of seeding 
'again. Yields of two tons of hay. per' acre are. not uncommon 
when this type of land has been properly managed and cared 
for. 

If grain crops are desirable, barley has been found preferable, 
and also corn where climate is favorable. Oats was found to do 
wonderfully well in some areas. Trhcking crops, such as pota
toes and cabbage, have proved successful as well. 

To maintain maximum yields addition of fertilizing material 
is essential. Practically all the marsh lands with possible ex
ception of those in Polk county are sour or in an acid condition. 
They also require both phosphoric acid and potash fertilizer. 
W ooa1 ashes where these can be obtained in unleached condition, 
are a cheap and excellent fertilizer to supply the potash. They 
may be applied at rate of one ton per acre and should be har
rowed in thoroughly. When wood ashes are not available the 
imported potash fertilizer should be used. 

To supply the phosphorus- needed the ground rock phosphate 
is preferable, although ground bonemeal also gives good satisfac
tion where tried. The ground rock phosphate may be. added in 
the fall of the year at the rate of one-half ton per acre for the 
first application, and smaller amounts later. If the bonemeal is 
used, 300 pounds. per acre are sufficient. Application of phos
phate need not be repeated for three or four years. 

The additional supply of nitrogen fertilizers' has shown no 
marked improvement in crop yield. The peat marshes with 
their large supply of organic matter usually afford more than 
enough nitrogen in a form available to plants. Wherever barn 
yard manure is available on the farm it can be added with profit. 
Where this is done, purchase of commercial fertilizers is unnec-. 
essary. As a rule, however, it is best to use the manure on the . 
ordinary soils of the farm where a complete fertilizer is needed, 
and to apply a special mineral fertilizer of phosphate and pot
ash to the muck soils. 

In the Newer Portion.-With cut over land in the northern 
'. part of the state selling for about fifteen dollars an acre, the 

* For a more complete discussion of the management of marshland 
soils, see Bull. 205, which maY be ha!l gn appU9atioP tQ tqe Golle~e Qf 
A!ricylt~re! Majlillon, W~~, 



• 

DESCRIPTION OF THE SOILS. 87 

greatest factor in determining the value of cleared land is the 
cost of removing the stumps, slashings and stones. Assuming 
this to vary from ten to forty dollars· an acre, the toal cost of 
cleared upland ready for the plow is from twenty-five to over 
fifty dollars an acre. Open peat marshes, those containing no 
wood or brush, can be bought for from three to five dollars an 
acre. For ten dollars an acre with a combination of deep and 
shallow ditches they can he drained to a degree that will permit 
the growth of timothy hay. They can be plowed immediately 
after drainage at a cost not greater than that of breaking up
land. Assuming farther that the fertilizer requirement of the 
marsh soil can be supplied for a few years at least very cheaply 
in the form of wood ashes from the saw mills or from the burned 
brush piles of the upland, the settler .in northern Wiseonsin can 
make tame hay land out of peat marshes for less than half the 
average cost of doing the same with upland. It is probable, 
however, that for the production of the cereals, it is better for 
the present to clear upland, than to attempt the more complete 
drainage of the hu:tnus marshes that would be necessary for this 
purpose . 
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CHAPTER IV. 

AGRICULTUR.E. 

HISTORICAL. 

This area like other sectiOlis of central and northern Wis
consin, was originally covered with much hardwood and pine, 

- the latter being especially abundant on the sandy lands along 
the rivers. Only in the western part of the area, mainly in St. 
Croix county, thinly wooded and prairie lands occur. It was the 
pine lumber industry that first attracted the permanent settlers 
to the area. The location of saw mills around w;hieh villages 
and cities were built were the centers from which the agricul
tural development later proceeded. 

The pioneer lumbermen came in from the south, up the Mis
sissippi river and its main tributaries, the Chippewa arid the St. 
Croix. Before ,the railroads penetrated the area the logs and 
sawed lumber were floated or towed down the river in rafts. To 

. a ~ertain extent this mode of transportation is still used, though 
the more rapid shipment by rail is now the usual method. 

For a number of years lumbering was the leading industry of 
the area. For the last 15 or 20 years, however, agriculture has 
been in the lead and is steadily growing in importance. • 

First Bettlements.-Long before the first permanent settle
ments were made in this area the region had been visited by ex
plorers and fur traders. Father Hennepin visited the Sioux 
Indians at St. Croix Falls as ~arly as 1681. "Fort Beau Har
nais" trading post was built on Lake Pepin in 1793. Jonathan 
Carver went up the Chippewa river as far as Chippewa Falls in 
1767. 

The first permanent settlement in the area was mad~ in 1828 
when a saw mill was erected at the mouth of Wilson Creek, the 
present site of Menomonie. As early as 1839 three mills were in 
operation in the vicinity of Menomonie. St. Ci'ojx F!l.lls was first 



89 

settled in 1837, and Chippewa Falls in 1839. A saw mill at 
Eau Galle was built in 1840. A saw mill was built at Osceola 
in 1842 and a grist mill in 1848. Hudson was first settled in 
1840 and the first farm opened there in 1841. Eau . Clai:r:e was 
first settled in 1845. Settlers located in the vicinity of Pepin 
in 1846, at River Falls in 1848, and at Arkansaw in 1852. The 
first logging in Barron county was carried on in 1848 and the 
first farm opened in the southern part of the county in 1855. 

Early Transportation.-Before the advent of the railroads, 
steamboats ascended the Chippewa river as far as Eau Claire, 
and ascended the St. Croix river as far as St. Croix Falls. 
Riv~r traffic on the Chippewa was abandoned soon after the rail
roads reached Eau Claire, but river traffic is still important be
tween Stillwater and Hudson and variolls ports on the Missis
sippi. ,: Occasionally excursion boats go beyond Stillwater to 
St. Croix Falls. 

The first railroad, now ,the C. St. P."M. & O. R., ,reached the 
area in 1870. The present C. S.t.P. M.: & O. R. R. railroad con
nection between Chippewa Falls and Eau Claire was made in 
1875, and the Wisconsin Central, now the "Soo" line reached 
Chippewa Falls from Abbotsford in 1880. The railroad was 
built from Eau Claire to St. Paul in 1871-2. 

Population.-The growth in population in the nine counties 
of the area since 1860 is shown in the following table:, 

TABLI< XXII - PopUlation of tlte area/rom 1860 to .1910 (U. S. Census). 

. County. I 1363 1870. 1880. 1 1890. ~. 190.0 ,I 1910. 

-----1----------1------1'---
n".onQW~""""'1 1,89; 8,~1l 15,491 25,143 33,0.37 32,10.3 
llaUClai'1l ........ '. 3.162 10.,769 19,99~. 3J,673 .' 31.692 32,721 
Vunn.............. 2,70.4 9.48~ 16,817 22.664 25.0.43 25,260. 
Pepin ......•.. , ... , 2,392 4.659

1

' 6.226 '6.932 7,90.;' 7.577 
Pierce", .......... '... 4,(,7; I 9.9;~ 17,7~4 20.,38:) 23.913 I 2~,D79 
Flt.Cl·UIX ••••••.••• , 5.39_ 1l.D3~ 18.906 23.139 26.830. 2.1,910. 
Poll< .......... , ... ' 1,40.0 3,422 10..0.18 12.968 17,80.1 21,367 

n~r,~~~:::::::::::':I:..:..:..::..:..:..:~~" ~~~~~··li .. ~/:~2~ ... _._./~'.~~~ .. :..:..:..::~:~~~ .. _lUM 
]1, 630 I 58,180. 112. 26~ 157,320 189.928 20.7.291 

*Rusk county wa, OI'ganized from Chippewa county inlgo.l. 

The table shows an increase of population for the entire area 
from 21,630 in 1860 to 207,291 in 1910. From 1860 to 1890 
the increase in population was due to the development of lum
bering as well as agriculture. Since 1890 the increase is largely 
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due to the steady growth in agricultural population. The rural 
population of the southern and well settled counties, EauClaire, 
DUnn, Pepin, Pierce, and St. Croix has remained about station
ary since 1900. The northern unsettled counties, such as north
ern Chippewa, Rusk, Barron, and Polk show a steady increase. 

Nativity of Population.-Most of the population of the several, 
, counties is native born. The following table compiled from the 
state census of 1905 shows the source of the population; 

TABLE XXlII.-Nati"itg of population, .tate cens'UlJ. 1905, 
-

Total I N tl Ger- Nor·, Swe- Den- Can- Tre-County. PODU-] a ve 
lation. boru. many. wa.v. den. mark. ada. land. 

~-I--

1.226 2,648 1111 205 715 67 Bal'fOD .................. 28,378, 21.225 
Chlpvewa ............... S2.000 24.862 2.200 1.7118 233, 122 1.638 251 
Duan .................... 211.074 20.570 1.851 2.liOII 219 .108 306 • IKI 
Eau Clalre .............. 31.51925.898 2.809 2.847 280 IKI 9S8 258 
I'epin...... .............. 7.5119 6.182 249 54 578 .... 11114' 121 29 
Pierce ................... \23.4SS 18.851 872 1.36.1 1.152 251 203 
~lk ...................... 20.885 ~5.035 547 1.3117 2,128 1.141 348 52 
t;t Orolx ................. · 28.716 20.840 1.024 2.2011 538 347 602 5511 
Buak .................... 11.748 7.824 328 343 226 69 484 17 

c:: 

The population is largely native horn. The lowest percentage 
of native born is in Polk county, and the highest percentage is 
in Rusk, Pepin and Pierce. A large portion of the native born, 
however, from one-third to two-thirds, is of .comparatively re
cent foreign parentage, The table shows that in all the countie3 
except Chippewa the most important foreign element is Scandi
navian. Of the Scandinavian element, the Norwegian predomi
nates except in Polk county where the Swedes are more promi
nent. In Chippewa county the Germans are the most important 
foreign element, with Norwegians second, and French Canadians 
third. The Ca'lladian element, mainly French Canadian is also 
important in Eau Claire, Barron, St. Croix and Rusk. "The 
Danes are important in Polk, and there are numerous Irish in 

, ,St. Croix. 
GJmeral Conditions of Agricultural Development.-Certain 

parts of the area in Pepin, Pierce, Dunn and Eau Claire coun
ties, are wcll settled, the earliest ,farm settlement dating back 
50 to 60 years. Other parts, especially' in the northern portion 
in Polk, Barron, Rusk and Chippewa, though having in general 
equally all good soils, are still covered with large areas of dense 
hardwood forests. Thft soil map of the area showing the distri-· 
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bution of wagon· roads, expresses fairly well the distribution of 
the well settled and the very thinly settled parts of the area. 

Proportion of Cultivated and Uncultivated Lands.-The fol
lowing table gives the total land area in each county and also 
the amount of land under cultivation in 1885, 1895. and 1905. 
The percentage of total land under cultivation, according to cen
sus of 1910 is also given: 

TABLE XXIV;_C'ultivated land. 

-
I 
U.S.Census State Census. n. S. Census. 

Percent----- &11"8 of 
County. Cultivated Cultivated Cultivated Cultivated total land 

Total land land In land 111 land in land In undp}' cul-
an·'as in 18~5 1~9;, 1!lO5 1910 II vatlon in 

1000 &Cl'aI'J. 1000 acres. 1000 ae}'ps WOO acres. 1000 aCl'.es. 1910. 

--.---- -------1-----------'-
Harron ........ j 566 4~ m 136 170 30.2 
CIIIPPtlWa..... 6tH 91 131 169 195 29.fi 
Dulln...... .... fi56 13!1 17a 218 245 44.8 
E .. u Claire.... 40g It t 142 HId 185 4:'.5 
.... pi" .......... 151 45 M 

I 

tit 70 4tH 
Pierce ..... 360 

I 1~ 
158 1~9 203 511.5 

Polk ........ ::: bUS ~3 124 149 . 25.0 
at t'roix .. ". 470 

..... :~: 228 252 296 6~.0 
U\lsk· ......... 592 

·········· .. 1 
Iii 25 4.4 

·Rusk. a part of Chippewa county until 1901. 

This table shows the steady growth of agriculture in all the 
counties of the area. The county showing the greatest improve
ment' between 1895 and 1910 is Barron, with Dunn second and 
Polk third. St. Croix county has the largest percentage of land 
under cultivation with Pierce second and Eau Claire third. 
·Rusk county, only recently set off from northern Chippewa, has 
only a small percentage of its area under cultivation. 

Farm Buildings. Occasionally log houses are built in the 
newest settlements, but usually the farm homes are the ordinary 
type of frame structures. In all the better settled areas, new 
frame houses much more pretentious than those first built, 
have been constructed. Houses of brick have been built in many 
localities, but are not abundant. A very large number of the 
barns are of the stone basement type. Silos are not abundant 
but are gradually being· built as the interest in dairying in
creases. 

Price of Farm Lands. The value of cleared lands varies con
siderably in the area depending upon character of soil and also 
upOn the general location. The best class of farm land iJ;! gen-
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erally held at from 50 to 80 dollars per acre. Some lands, how
ever, are held as high as 100 dollars per acre. Much of the light
est sand land is held at 20 to 40 dollars per acre. Good !.arm 
lands without improvements and with little or no merchantable 
timber, generally vary at present (1910) from 8 to 20 dollars 
per acre, the price depending upon accessibility by rail and 
wagon road, as well as upon character of the soiL 

Crops. All the important common crops are grown in the 
area. The following tables show the production of the im
pm'tant grain crops in 1909 from the best available statistics. 

TABLE XXII.-Acreage and production of gmin in 1909. 
u. S. Censu", 1910. 

County. 

Barron .......... . 
OnipWw& ....... . 
Dmn ......... .. 
EauClalIP .... . 

'Peoin .......... .. 
Pierce ......... . 
J'ul1< ............ . 
H,llSk ............ . 
St. Croix ....... . 

Toto.\ ..... 

Corn. Oo.ts. Barley. 

ACres. Bushels. Acres. Bu~hels. Acres. I. Bushel:. 

------ -----1---,---1---,. 

6.6S~ 212.~71 
13, nl 388,:lOU 
31. 4 ,0 860 1105 
10.029 411.808 
IU 470 311. au" 
Iq,,;;4 672.5J7 
)\ 08" 42>,665 

A'!51 27.20ll. 
20. olt 62~, 883 

---._--
131,8;0 3,907,051 

2S,I08 9~4,319 
55.479 I 1.5~2.1L0 
52. oRo 1.024.' 42. 
4~.r)~4 1, 39;), 9~1 
)2,~OO 411.502 
4'!.44ti 1,639. t5) 
30.599 1,112. 3ri8 

1.498 52,11.< 

-~~ I-=-804.743 
317.3;1 1I.537,32~ 

10.532 292,810 
8.983 230.424 

17."71 443,559 
10. A02 2K6,2bO 
9.511 247,87~ 

34.~40 ~74,OO8 
12 24ij 3d4.057 

5.7 h~3ti 
31.922 9U4,023 

135.99U 3,7,,8,212 

Wheat, _ I I 
('ommon II Common Rye. \ Buckwheat, 

County, wint .. r. sprmg. I I 

"____ _ __ "''',1 "0,"" •. i A,~ ·1 '""""-1 >c. ~ "o ....... ! A~~. "olli ••. 

Barron ....... 2171 a.73'1 P53 17.16,j111.1177 35.92,\1 8<t4 11.P98 
Chiop~wa..... 3i7 6,453 617 12.28~1 4.730 79,787 8"~ 8.307 
nunll ... .... l.tidl 31,671 1.7P2 a3.on41 6.6~H ~1.7R4 1,.8' 14.4!2 
RauClo.ire.... 1.~8" 21.3111.'7; 21,970, !'.HOI 12;;.77~ 1.675 16,'~8 
Pf'oln......... 1.0"1 2,.119\ 773 1~,~061 ?932 50,~o4 128 1.907 
Pif'rce......... 1.~30 31.?17 4.~0; 9?45~i 2u "~\' 52~.74.~'1 329 0.9':! 
Polk .......... 3<4 ~.~~71 4 •. ;\,'\ lU)·Z231 1.312 20, Ptlhl 104 1,~~1 
Rusk . ....... ~O R~1 I ~, 0921 ~7 1.~41 180 2. ,P7 
St. CroIX ...... ~,OijO _20.861 ~,9i31~.90~1 ~.1471--=18.38~ _ 298 __ 4,038 

Toto.l...... 7,929 164,280 21,056 426,1161 59.00P I.U2.62"11 5.842~1 

The most important grain crop in the area, in acreage and 
bushels is the oat crop, From one to three million bushels are 
usually grown in each of the counties except Pepin and Rusk. 



AGRIOULTURE. 93 

St. Croix is one of the leading counties in the state in the pro
duction of oats, usually ranking among the first two or three 
counties. The acreage and production of oats was approxi
mately doubled between 1894 and 1904 but has not increased 
much since. 

The next crop in importance is corn. Dunn county leads in 
the production of corn with Pierce second. Bau Claire was 
third in 1904 but St. Croix was third in.1909. The increase in 
the production of corn has been important in the paf:]t 10 years. 

Barley is next in importanc~ in the area. Pierce county leads -
in barley, producing nearly one million bushels in 1909. Pierce 
is one of the leading counties of the state in barley. There has 
been a considerable increase in production of barley in the past 
10 or 11 years. St. Croix is second in barley and Pepin third 
in the area. 

The wheat crop is relatively unimportant in the area at pres
ent though from 20 to 40 years ago it was the leading grain. 
At present St. Croix leads in wheat, with Pierce second and 
Dunn third. At an early period St. Croix was the leading 
wheat county and was very important in wheat raising. There 
was a steady decline in wheat raising in all the counties abmit 
1885 to 1905, but in recent years there has been a gradual in
crease. In 1885 St. Croix raised 1,807,985 bushels of wheat, in 
1905 only 51,591, but in 1909, 142,776 bushels. 

Rye and buckwheat are relativel.y unimportant crops. The 
production of rye like that of barley has greatly increased in 
the area. 

The potato is an important crop in Chippewa, Barron and 
Dunn counties. In these three counties the production has 
increased, between 1895 and 1910, about 6 times. The produc
tion in the other counties, in thc same period, increased from 2 to 
4 times. The potato is grown mainly on the sandy loam soils 
of the area. 
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TABLE XXIll.-Avera.qe ar,d production of potatoeJ 1885-1910. 

1885. 1895. I 1905. 1910. 

Acres. Bushels. i Acres. I Bushels. ~IBusheIS. 

3.164 151.002 II 5.962 I 614.836 8.759 '[1.194.012 
3.810 161.78~ I,' 6.17v 779.509 8.716 943.381 
3.8Y8 159.486 5.474 602.678 6.033 689.975 
~.495 124.040 'I ~.5il8 367.465 3.703 a08.756 

592 ~1.631 351 43.~76 5It 66.610 
2'~661115'327 11.369 16~.1l}4 2.169 28~.223 
3.09~ 107.818j' ~.330 19 •• 679 3.462 468.361 
3.643 . 142.303 1.701 164. 63~ ~. 921 374.775 

.... ....:, ...... 1 501 55.995 1.363 175.606 

Count)·. 

_____ Acr~s I Bushels. 

Barron. . . . . . .. 760 j 86.443 
ChlpLJt>wa. .... 1.298 153.409 
Hunn .... , ...... 1 1.344 144.373 
Eau Claire .... , 1.108 133.630 
Pepin ... ,... .... 440 42.773 
Plt .... ce ......... 1.098 137.726 
Polk.... . . .. . . . . 875 103.772 
lit. Croix .. ; .... 1.581 180.022 
Uu~k ............................ . 

Among the special crops, sugal' beets, tobacco, peas and corn 
for canning are grown in various parts of the area. Tobacco is 
gr{)wn on the sandy loam soil in the vicinity of Chippewa Falls 
and Colfax and in various other localities in Chippewa, Barron 
and Dunn counties. Sugar beets are grown in Chippewa 
county, and to some extent in Eau Claire and Barron, the crop 
being worked up in the large sugar factory at Chippewa Falls. 
Pea canning factories are located at Chippewa Falls, Barrop 
and Rice Lake and a considerable acreage in pease for canning 
has been developed in these localities. 

Hay. The hay crop is an important one and has greatly in
creased in acreage and tons in the last year period. The table 
shows the statistics for the census years of 1900 and 1910. St. 
Croix has the largest acreage in hay, Barr{)n county second 
and Chippewa third. 

TABLE XXIV.-Acreage and production of hay and forage. 

u. S. Census 1900 (1899). u. S. Census, 
1910. 

County. Wild. Clover. I Othertamb Hay and 
I"rassell. forace. 

Acres'l~ Acres. Tons. I ~cre"'1 Tons. Acres. Tons. 
---- 1 ___ -

Barroo ................ 2.513 2.781 861 1.175 42.847 51.096 63.725 102.02" 
Cblppewa ............. 2,798 3.445 3.791 5.149 44.9IS 52.561 58.787 87,438 
Duno .................. 3.390 3.902 3.639 5.028 39.570 47.009 57.050 86.168 
Eau Claire.. .... .... .. 5,752 7.327 I 4.079 5.927 26.033 31.149 42.027f 64.797 
Vepln ................. 740 931 1.656 2.462 7.737 10.218 13.390 21.48~ 
Pi .. rc.................. 1.293 1.376 3.514 5.811 30.226 [ 42.204/ 3Y.907 74.378 
Polk................... 4.645 5.350 I 1.074 1.6Y7 B2.065 39.438 54.0501 93.561 

~tu~k~!.~·.::: :~::: :::::r ·:'·~~l·:··~~~· r .~'.~~~. 2.646 53.924 58.538 I 70.794 103.271 

------- ;~:~~~·I~~~:;~~·I 4~~:~::1 ~:~~ Total ................ 28,811 28.188 20.574 29.995 
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The increase in the production of hay follows closely the in
creased development of·· the dairy industry of the several 
counties in the area. In the statistics compiled from the U. S. 
Census of 1900 it is interesting to note the tonnage of wild hay 
and of clover.·' Clover is an especially valuable crop grown in 
rotation 'With grahis, in order to supply nitrogen to the soil. 
Eau Claire led in 1900 in the acreage of clover, with Chippewa 
second and Dunn third. The grain raising counties, especially St. 
Croix and Pepin do not make a good showing with regard to 
clover. In ail the counties an increase in the acreage of clover 
Qught to be mad\.l. . 

Dairying. Dairying is an important industry in all the coun
ties of the area. The value of dairy products exceeds that of 
total grain 'in Barron, Rusk and Polk. In Chippewa the total 
value of grain is slightly greater than that of dairy products, 
and in the remaining counties grain considerabiy exceeds the 
value of dairy products. The value of the oat crop alone 
greatly exceeds the value of dairy products in St. Croix, and the 
oat crop or barley crop alone are almost equal to the dairy pro
ducts in Polk, Pierce and Pepin counties. 

In all the Counties, however, there has been a great increase 
in dairying in recent years. The number of milch cows, and 
also, the product and value has more than doubled in the last 
ten year period. Th'e greatest increase is shown by Barron, 
with St. Croix second, Dunn third and Chippewa fourth, as 
shown, in the accompanying table. 

County. 

TABLE XXV.-Tablt of datry ,tatiBtiu. 

1895. 

Valut' of 
Milch dairy 
COWl!. l/rod-

uets. 

1905. 

Milch 
COWl!. 

Value of 
dalJ·y 
l/rod
ucts. 

1910U. S. census. 

Dairy 
COW!!. 

Valueot 
dairy 1Irad
ucts exclud
loll' home use 
of mUk and 

cream. 

;:==~.= -;.795 . ~74.;1-;,;;- 1549.;;-~;- -;;;-647 
Chll/P8wa..... ........ 7.143 122.~ 17,417 552.192 21.M7 598,.1 
DuDn...... ............ 9.758 142.800 I 20.944 624.435 24.890 762.020 
Eau Claire........ .... &.115 139.776 14.270 449.987 14.417 481.fI8O 
Pel/ID ................. 3.275 44.9835.371 185.664 6.593 110.1. 
Pierce .... ........ .... 9,421 177.857 16.383 516.508 18.579 512 •• 
P"lk ................ :.. 7.988 108.495 19.693 1585.252 28.811 5113.702 
St. Crab ...... ....... 10.540 138.579" 18.977 695. 008 1 2S.21Il.t 785.fNl2 
Rusk .. ; .............. ,' .... ,..... .......... 2,329 148.188 8.227' 88.748 

-_·s 12 xu: "'" = .. qz::sc:, * Ii .. _$1. 
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The statistics in regard to amount and value of dairy products 
for 1895 are sufficiently complete for purposes of comparison 
with 1905 and 1910. The increase in dairying, however, is best 
shown by the Increase in number of milch cows between 1895 
and 1910 in the various counties. While dairyng will steadily 
increase in importance over the entire area, it is quite likely 
that the greatest increase will take place in the northern and 
eastern counties where the soil conditions for grain raising are 
not so favorable as in the southwestern part of the area. Dairy 

h . 
ing, however should be encouraged and developed ,as rapidly ag 
possible in the southwestern counties as an important means of 
maintaining the fertility of the soil in connection with the ex
tensve grain raising. 

Live Stock. Live stock such as hogs, cattle and sheep is an 
important source of farm revenue. The value of the leading 
kinds of live stock and the receipts for all animals sold in 1909 
is shown in the following table: 

T.\.sl,m XX\-.- The important kind., of live 8t()~k onfarms. U. S .cp,nx1t .••. 1910 

Catlle. Swinb. Slleep. 
Rec,eipt~ 

County. ---'-- ---I ~- fo-om 
~um-., Num- :'<lqm- NnID- saif'" It 
ber. 'alue. bp.r. Value. bel'. Value ber. I Value arllmats. 

B"\rp()~145'273 sm.7271-9~~22 51.100.589 ~571 $OO~ ~;;1;5;'~; 148J.426 
CllippAwa 40.059 831.938110.059 1.168.16-5 17.181 125.121 1'.326 4. 9~0 3~~.672 
[lunn ..... 47.;44 960.245 11.189 1.276.7521 34.M~ 249.~13 19.64; I 69.680 I' ti70.0M 
Rall.Clalre 26.2~1 523.40~ 8.K82 1.05~.!3211~.9~! W.9S'; 8.!16~ ,3!.Q40 347.730 
PeplO ..... 11.4;8 241.0~! 3.40B 393.~54 12.4ol" 92 •• 0. 7.572,27.090 Z46.785 
Pierce.... 41.03~ 825.143 10.420 1.200.231 21.526117;.187 2ij.294 '122.268 f3!.006 
Poll<. ...... 46.484 972.3H 8.75» \ 993.331\ 1~.847 12R.81-> 12.43414~'8"6 423, 6M2 
R.tstr. ..... 6.4g7 144.109 1.812 200.180 1,409 11.8391 2.318 10,OH I 46.266 
St. Croix .. 54.037 1,0J2.228 ~_1,46~,UO 2t,469 206,731 23,9~0 ~~~ 427,035 

The~ost important county for hogs is Dunn, and for cattle is 
Pierce: ,Pep~n county ranks high in hogs in proportion to the 
size of the: ctiunty. Sheep and wool is not" important as com
pared with. other live stock. Pierce is the leading county in 
sheep, the value of wool ~old in 1909 being $46,306. Pierce al-

l '. • 

so usually 'ranks among the first iwo or three counties in the 
the state in sheep' and wool. St. Croix is second in sheep and 
wool. ' ;, 

ID. addition to the crops :already mentionea. aU kinds of gar
de:n t:ruclt ~re grPWll, 1l11~ Ill(l{) f!!~ IlbW1d~nce of the common, 
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small, fruits such as the strawberry, raspberry, blackberry, cur
rant and gooseberry. Of the tree fruits the hardy varieties of 
the apple and the plum are grown successfully. In 1909, 122,-
979 bushels of apples were produced in the entire area, Pierce 
producing 35,564 bushels, Eau Claire 21,451 bushels, and 'Chip
pewa 20,114 bushels. 

Transportation and Comm'/,tn~ication. Each of the counties 
of the area is well supplied with railroads, and telephone lines, 
and rural mail routes. In the well settled parts of the area good 
roads prevail, alid in the thinly settled parts graded roads are 
built to new settlers as needed. Some of the sandy roads have 
been greatly improved by the use of shale and crushed stone 
within the past few years. 

Markets. The leading cities with their population in 1910 
are as follows: 

TABLE XXVI.-POPULATI08 Ol,' CITIES OF THE AREA. 

Eau clalre .................... 1 
Chippewa Falls .............. . 
MenomOnie ................... . 
Rice Lake ................... .. 
Hudson··· .. · .. · .. · ........ ·· .. t 
Stanley ....................... .. 
Ladysmith ................... . 
River Falls .................. .. 

18,310 
8,893 
5,036 
3,968 
2,810 
2,67:; 
2,352 
1. 991 

New Rchmond ............. . 
Dnrand ..................... .. 
Barron ..................... .. 
Cumberland ................ . 
Bloomer ..................... . 
Ellsworth .................. .. 
"pring Valley .............. .. 
Prescott .................... .. 

1.988 
1,503 
1,449 
1,445 
1. 204 
1,005 

972 
936 

Smaller cities and villages are distributed over the entire area 
and afford ample means for trade. 

Forest Conditions.-The valuable standing timber at the 
present time is in the northern and northeastern part of the 
area. Most of the pine forest was removed from 20 to 40 years 
ago, and very little or no pine is now left. Hardwood and hem
lock forests of merchantable lumber, however, are abundant in 
Rusk, northeastern Chippewa and in the northern parts of Bar
ron and Polk. There are some small tracts of good hardwood 
timber still remaining also in the eastern part of Pierce south
western part of DUnn and in the northeastern part of St. Croix. 
The hardwoods consist mainly of oak, birch, basswood and ash. 

7 
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APPENDIX. 

CORRELATION OF SOILS OF NORTH WESTERN WIS
CONSIN AND OF NORTH CEN'rRAL WISCONSIN. 

The area of North Central Wisconsin, a preliminary soil sur
vey of which was completed in 1903, lies immediately east of 
North Westtrn Wisconsin along the eastern boundary of Eau 
Claire, Chippewa and Rusk counties. 

In each of the areas, 14 soil types are distinguished and sho~n 
on the maps of the respective areas. While the number of soils 
mapped in the two areas is the same the soils in the two areas 
differ in many respects. 

The soils in the two areas are unlike on account of certain 
differences in the geological formations. The North Central 
area is very largely a region of granitic rock, with no limestone 
formations and no loess deposits. The North We,tern area on 
the ()ther hand contains considerable areas of limestone and 
loess and while it also contains some areas of granitic rock, no· 
typical residual soils on granitic rock are developed. B0th 
areas, however, are alike in being partly covered with glacial 
drift and alluvial deposits. 

Three soil types developed on the glacial dr;ft, the Colby 
silt loam, the Chelsea' loam, and the Kennan s·lt 103m, an~ com
mon types in both areas. The Marathon loam and the Mosinee 
gravelly soil, residual soils on the crystalline and granitic rocks, 
occur only in the North Central area. The Knox (Hartland) silt 
loam, loess soil, and the Cushing (Miami) loam and BaHwin (Mi
ami) silt loam, developed on limestone or limestone drift, occur 
only in the North West area. 

Three phases of alluvial or bottom land SJils are mapped in 
each area. Of the alluvial soils, the Rice Lake loam corresponds 
closely to the Antigo loam, the Plainfield sandy loain corre
sponds closely to the Bancroft sandy loam, and the Plainfield 
sand corresponds closely to the Wisconsin River sand. The 
Meridean sandy loam, the type on the lowest terra~e of the al-
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luvial bottom, is not mapped separately III the North Central 
area. 

The Auburn loam, residual soil developed on the sandstone, 
is an important soil in the North West area and corresponds 
only in a general way to the Mentor sand and Cary sand loam of 
Clark and Wood counties. The Mentor sand and Cary Eandy 
loam consists of both upland and bottom land sClils while the 
Auburn loam is a type of upland soil, on sandstone and shale as
sociated with loess deposits. 

The Milltown silt loam of Polk county has no closely corres
ponding type in the North Central area. The Thornapply 
sandy loam in Chippewa County, and the Harris:n sandy soil 
in Lincoln county, and Amherst sandy' loam in Portage and 
Marathon are phases Of drift soils. 

Three of the soil types on the glacial drift, the Kennan silt 
loam, the Chelsea loam, and the Colby silt loam extend across, 
as mapped, from the North Central area int:) the North West
ern area. Owing to the fact that eastern Chippewa county is 
fairly well opened up to farming at present while the western 
part of Taylor county was wholly unsettled at the time of the 
survey of the latter, the separation of the Kennail silt loam 
from the Chelsea loam has been made with greater detail in 
eastern Chipp-ewa county than it was in Taylor comity. The' 
Kennan loam in Taylor county extends farther south, including 
a considerably larger portion of the region about Gilman than 
is shown on the SOlI map of North Central Wisconsin. In the 
next edition of the soil map it will be possible to make a more 
detailed survey of the soils in western Taylor county. 

Owing to the fact that loess is of general occurrence over the 
sandstone of Eau Claire county,. as well as to the fact that the 
sandstone itself contains much shale or clay, the soils of Eau 
Claire county differ considerably from those on the sandstone 
of western Clark county where these deposits are not developed. 
Both the. sandstone upland soils and the bottom land soils in 
Eau Claire county as well as other parts of the North Western 
area are mapped with much greater detail and on a somewhat 
different basis than the soils of western Clark county. In gen
eral the Mentor sand of western Clark county corresponds 
closely with Plainfield sand, the former, however, contains 
sandy uplands as well as sandy bottoms, whereas the latter type 
includes only the sandy bottom soil. The Carey sandy loam of 
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Clark county corresponds closely to the Auburn loam of Eau 
Claire in character of soil, though the former includes bottom 
lands as well as uplands, whereas the Auburn loam includes 
only the ·upland soils. 

The Auburn loam type associated with occasional deposits 
.af loess soil extends over a sroall area about Humbird on the 
western border of Clark county. In the next edition of the soil 
map of North Central Wisconsin a more detailed classification 
of the soil in western Clark should be. made. 

The various names of the soils in both the North Central and 
the North Western areas are applied only provisionally with the 
plan in mind that probably other names will be used for these 
soils at some future time when a detailed survey of the soils of 
the entire state is completed. The soil names used in the U. S. 
Bureau of soils classification in the detailed surveys of the south
~rn counties of the state will probably supercede many of the 
names used in the reconnoissance surveys of the northern parts 
of the state. 
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'Muck,82. 
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Silos, 91. 
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correlation of, 98. 
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Special crops, 61, 64, 66, 70, 78. 
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Stock raising, 53, 56. 
St. Peter sandstone, 4., 

Temperature of seasens, 23, 24, 25, 3&. 
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origin of, 9 . 
Terraces, 3, 7 . 
Thornapple sandy loam, 53. 
Tile drainage, 40, 47, 59, 76. 
Transportation, 89, 97. ' 
Trap rock, 13, 49. 
Tren!on limestone, 4, 39. 

Valleys, !l. 
origin of, 10. 

Water powers, 10. 
Water supplies, 13. 

character of, 14. 
pollution of, 18, 19, 20. 

'Veather Bureau stations, 23. 
Wells, 13, 14, 15, 16, 20. 
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Wood ashes, 86. 
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