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INTRODUCTORY NOTE

It is a matter of common observation that soils vary tremendously in their
productive power, depending upon their physical condition, their chemical
composition, and their biological activities. For any comprehensive plan of soil
improvement looking toward the permanent maintenance of our agricultural
lands, a definite knowledge of the various existing kinds or types of soil is a
first essential. It is the purpose of a soil survey to classify the various kinds of
soil of a given area in such a manner as to permit definite characterization for
description and for mapping. With the information that such a survey affords,
every farmer or land ewner of the surveyed area has at hand the basis for a
rational system of improvement of his land. At the same time the Experiment
Station is furnished an inventory of the soils of the state, upon which intelli-
gently to base plans for those fundamental investigations so necessary for
solving the problems of practical soil improvement.

This county soil report is one of a series reporting the results of the soil
survey which, when completed, will cover the state of Illinois. Each county
report is intended to be as nearly complete in itself as it is practicable to make
it, even at the expense of some repetition. There is presented in the form of an
Appendix a general discussion of the important principles of soil fertility, in
order to help the farmer and land owner to understand the significance of the
data furnished by the soil survey and to make intelligent applieation of the same
in the maintenance and improvement of the land. In many cases it will be of
advantage to study the Appendix in advance of the soil report proper.

Data from experiment fields representing the more extensive types of soil,
and furnishing valuable information regarding effective practices in soil man-
agement, are embodied in form of a Supplement. This Supplement should be
referred to in conneection with the deseriptions of the respective soil types found
in the body of the report.
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BUREAU COUNTY SOILS

By J. G. MOSIER, 8. V. HOLT, E. VAN ALSTINE, axp F. W. GARRETT
PREPARED FOR Pusricarion Y L. H. SMITH?

FORMATION

Bureau county is located in the west central-northern part of Illinois, the
northwest corner being about twenty-six miles from the Mississippi river. There
is much variation in the soils, due to the many agencies that have been instru-
mental in their formation. The northwestern part of the county is in the sand
and gravel terrace formed by the Rock and Green rivers. An extension of this
terrace to the southeast that reaches to Bureau creek without doubt indicates
a former connection between the Rock and Illinois rivers.

During the (lacial period snow and ice accumulated in the region of Labra-
dor and to the west of Hudson Bay to such an amount that the mass pushed
outward from these centers, especially southward, until a point was reached
where it melted as rapidly as it advanced. In moving across the country from
the far north the ice gathered up all sorts and sizes of material, including eclay,
silt, sand, gravel, and boulders. Some of these materials were carried for hun-
dreds of miles and rubbed against surface rocks and against each other, pro-
ducing large quantities of rock flour. When, thru the melting of the ice, the
limit of advance was reached, the material carried by the glacier was deposited,
accumulating in a broad undulating ridge or moraine. When the ice melted
more rapidly than the glacier advanced, the terminus of the glacier would re-
cede and the material would be deposited somewhat irregularly over the area
previously covered.

THE GLACIATIONS OF BUREAU COUNTY

During the Glacial period there were six distinet and separate glacial ad-
vances as follows, in order of their occurrence:

(1) The Nebraskan, which did not touch Illinois. (2) The Kansan, which
covered parts of Hancock and Adams counties. The Weymouth soil was de-
veloped from the surface of the Kansan glacial material. (3) The Illinoisan,
which covered all of the state except the northwest corner (practically all of
Jo Daviess county), the southern part of Calhoun county, and the seven south-
ernmost counties. The Sangamon soil was formed from the surface of the Illi-
noisan drift. (4) The Iowan, which covered a part of northern Illinois. The
area covered by this advance is difficult to determine because of the later glacia-
tions. At about the close of the Iowan glacial advance, loess or wind deposits
were made. The surface of this material was formed into the Peorian soil, which
was buried by the early Wisconsin glaciation. (5) The early Wisconsin glacia-
tion, which covered the northeastern part of the state as far west as Peoria and

*J. G. Mosier, in charge of soil survey mapping; S. V. Holt, in charge of field party;

E. Van Alstine, in charge of soil analysis; F. W, Garrett, in charge of experiment fields;
L. H. Smith, in charge of publications.
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south to Shelbyville. (6) The late Wisconsin glaciation, which extended to the
west line of McHenry county and south to the town of Milford in Iroquois county.

Only three of these glacial advances covered all or part of Bureau county,
burying the old soils and producing new ones. The first of these was the Illi-
noisan glacier, which probably covered the entire county. Subsequent glaciers
covered most of this deposit leaving the Illinoisan drift exposed only in the south-
western part of the county, including Towns 15 North, Ranges 6 and 7 Hast,
and the western tier of sections in Town 14 North, Range 8 Bast. - A system of
moraines extends across the first two townships and marks the northern limit
of the exposed IHinoisan drift. The Illinoisan glacier was followed by the
Iowan, which covered most of the county north of Town 15 North. Nearly all
of the Towan drift, however, has been covered by a subsequent glacier. The map,
page 3, shows the approximate area of the Iowan glaciation now exposed.

The latest glacial advance that reached this county was the early Wis-
eonsin, which covered the eastern two-thirds of the county and built up a very
extensive moraine known as the Bloomington morainie system. This forms the
ridge upon which Providence and Milo are located. This moraine extends to
the northward and forms the divide between the Rock and the Illinois rivers.
In the northeast part of the county the Bloomington system is formed by two
ridges, an outer or western, and an inner or eastern ridge, the latter of which
passes out at the northeast corner of the county. The Illinoisan moraine in the
southwestern part of the county extends southeastward and merges with the
Bloomington moraine. A fourth glaciation, the late Wiseonsin, did not reach
the county, but the water from the melting jce and the sediment which it car-
ried down the Rock river undoubtedly played an important part in the forma-
tion of new soils and the modification of the old ones in the northwestern part
of the county.

The material transported by the glacier varied with the character of the
rocks over which it passed. Granites, limestones, sandstones, shales, ete., were
encountered by the glacier, and both large and small masses of these were torn
from their resting places by the enormous denuding power of the ice, ground
up more or less together, and moved along with the glacier and later deposited
as the ice melted. A pressure of forty pounds per square inch is exerted by a
mass of ice one hundred feet thick, and these ice sheets were hundreds and
possibly thousands of feet in thickness. The ice, together with the boulders and
pebbles carried in it, thus became a powerful agent for grinding and wearing
away the surface over which it passed. Ridges and hills were rubbed down,
valleys were filled with the debris, and the surface features were changed en-
tirely. 'When the ice melted, this material was deposited, and it is known as
boulder clay, till, glacial drift, or simply drift.

The thickness of this deposit in Bureau county varies from a few feet to
about 600 feet, the greatest depth being in the old valley thru which the Rock
river is supposed to have reached the Illinois. The average depth of drift in
this county is at least 200 feet, and may possibly be as much as 300 feet. In
many places strata of sand occur in the glacial drift. Old soils and fragments
of trees are frequently encountered in the drift at depths as great as 130 feet.
These soils represent interglacial periods when the glaciers receded, during
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which ordinary conditions prevailed. It is believed that the drift in this county
is deeper than any other in the state. The till, especially at a few feet in depth,
is of a bluish eolor, and is commonly designated as blue clay.

PHYSIOGRAPHY AND DRAINAGE

Bureau county varies in topography from hilly to flat. These variations
are due: first, to deposition of material transported by streams; second, to
irregular deposition of material carried by glaciers; third, to material piled
up by the wind, giving a dune topography; and fourth, to erosion by streams.
The material deposited by streams gives rise to flat or very slightly undulat-
ing flood plains or older terrace deposits. These are found principally along
the Illinois river, Bureau creek, and the Green river. In some cases the ter-
race deposits are slightly rolling, owing probably to the deposition of bars in
broad, rather strong, currents of water.

The peculiar topography of glacial areas is due to the fact that the drift
material was not uniformly distributed thruout the mass of ice, and when the
ice melted it left the material in irregular heaps. The morainic areas are char-
acterized by a peculiar billowy topography produced by the irregular piling up
of material at the end of the glacier and by the covering up of ice masses in
the moraines which, when they melted, produced depressions. The intermorainie
areas vary in topography to a slight extent, giving a gently rolling character
to the land.
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The dune topography occurs in the northwestern part of the county within
the terrace area and on the adjacent uplands. The terrace, during the time of
the melting glacier, was largely eovered by water and received deposits of gravel,
sand, and finer material. Much of the sand and silt was reworked by the wind
and piled up into dunes. The erosion topography occurs along nearly all streams
outside of the terrace area. The east side of the Bloomington moraine in the
southern part of the county is rather badly eroded by a large number of small
streams.

There are three rather distinct drainage areas in the county: one in the
southwestern part (the Spoon river basin, which is a part of the Illinois basin} ;
one in the northwestern part (the Green river basin, which is really a part of
the Rock river); and one in the eastern and southeastern part, which drains
either direetly into the Illinois river or into Bureau creek, which flows into the
Illinois. Approximately two-thirds of the county is in this last drainage area.
The county originally contained a large area of swamp land that has recently
been drained into the Green river by means of dredge ditches.

The altitudes of some places in Bureau county are as follows: Arlington,
762 feet; Buda, 767; Bureau Junction, 480; Casbeer, 746; Depue, 472; Green
Oak, 725; Ladd, 653; La Moille, 803; Malden, 705; Manlius, 795; Milo, 885;
Mineral, 636; Neponset, 829; New Bedford, 650; Ohio, 917; Princeton, 718;
Providence, 975; Spring Valley, 465; Sheffield, 671; Tiskilwa, 519; Van Orin,
807; Walnut, 714; Wyanet, 656; Yorktown, 638; Zearing, 761.

The highest point recorded in Bureau county occurs on the Bloomington
moraine northeast of Providence, where the land rises to 987 feet above sea
level. About a mile north of the village of Ohio the same moraine attains a
height of approximately 940 feet. The lowest point in the county is 431 feet,
giving a range of 556 feet in altitude. The Bloomington moraine, representing
the outer edge of the Wisconsin till sheet, has a number of points over 900 feet
in height. To the east of this moraine the drop is somewhat gradual until a
height of approximately 750 feet is reached, while to the west of this moraine
the drop reaches 650 feet. This gives about 100 feet more of relief to the west
than to the east. One decided break occurs in the moraine, thru which the
canal passes at the present time and which at one time formed the valley thru
which the Rock river probably flowed to the Illinois.

SOIL MATERIAL AND SOIL TYPES

Altho the county has been largely covered by glaciers, the glacial drift does
not constitute any large part of the material from which the soils have been
derived directly. The county has been covered by a stratum of wind-blown or
loessial material that varies from four to twelve feet or more in thickness, This
constitutes the material from which the soil has been formed. In the terrace
region in the northwest part of the county, the streams have mixed this to a
greater or less extent with material, often coarser, that has been carried and
deposited by them.

In general, the loessial material is deeper on the Illinoisan and Iowan drift,
because, being older, there has been more time for deposition. It is also deeper
on the flat areas than on the rolling ones because of the fact that erosion has
removed much from the rolling land, in some cases leaving the glacial drift ex-
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TasLe 1.—Soir Tyees oFr Bureau County, ILLINOIS

Soil Area in Area Percent
type Name of type square in of total
No. miles acres area

(a) Upland Prairie Soils (200, 500, 700, 900, 1100)
-26 |Brownsiltloam................. ... . .o il 461.56 205,398 53.41
—60 Brownsandyloam............................... 20.21 12,934 2.34
—20 Black clay loam....... .. ... .. ... ... .. ... ... 1.53 979 .18
~25 Black silt loam............. ... ... . ... ... 7.52 4,813 .87
—28 |Brown-gray silt loam on tight clay .13 83 .01
-81 Dunesand..........oviiiiiiiii i .25 160 .03
—90 |Gravelly loam.............. .. ... 1.57 1,005 .18
492 .77 315,372 57.01

(b) TUpland Timber Soils (200, 500, 700, 900, 1100)
—34 |Yellow-gray silt loam. ... ... ... ................. 78.37 50,157 9.07
-35 |Yellow silt loam. .. .. e A 56.88 36,403 6.58
—64 |Yellow-gray sandy loam.......................... .21 134 .02
135.46 86,694 15.67

(e) Terrace Soils (1500)

1527 |Brown silt loam over gravel.................. .. ... 59.65 38,176 6.90
1560 [Brownsandyloam............................... 27.94 17,882 3.24
1561 |Black sandy loam. ........ e . .. 13.48 8,627 1.56
1581 |Dune sand........oooiiniiii e 10.79 6,906 1.25
1550 |Black mixed loam............................ ... 3.93 2,515 .46
1525 |Blacksiltloam.............. .. ... ... ...l 4.92 3,149 .57
1564 |Yellow-gray sandy loam..... ................. ... 4.96 3,174 .58
1571 |Brown fine sandy loam...................... .. ... 1.82 1,165 .21
1520 |Black clay loam............. ... .. ... ... .66 422 .08
1568 (Brown-gray sandy loam on tight clay.............. 2.44 1,562 .28
1536 |Yellow-gray silt loam over gravel............ ..... 3.31 2,118 .38
1564 .4|Yellow-gray sandy loam on gravel................. .33 211 .04
1560.4Brown sandy loam on gravel...................... .12 77 .01
1528 |Brown-gray silt loam on tight clay.............. ... 17 109 .02
1590 |Gravellyloam........................ ... ... .... .17 109 .02
134.69 86,202 15.60

{(d) Swamp and Bottom-Land Soils (1300, 1400)
1354 HMixed Toam. ... 39.81 25478 | 4.6l
1401 (Deep Peat. .. ...t 10.00 6,400 1.16
1402 |Medium peatonelay....... ... ... ... ... ... ... 3.22 2,061 .37
1410 |Peatyloam.................... .. ... . ... .. 17.07 10,925 1.98
1420 |Black clayloam.................. .............. .25 160 .02
1425 [Blacksilbloam......................... ........ 6.82 4,365 .79
1426 |Deep brown siltloam............................ 12.90 8,256 1.49
1450 |Black mixed loam...................... ... ..... .66 422 .08
1461 [Blacksandyloam............................... 8.76 5,606 1.01
99.49 63,673 11.51
Waber. .. ... 1.82 1,165 .21
Total area of county................ oot iiuan, 864.23 553,106 | 100.00
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posed. The various agencies that have been at work in the formation and trans-
portation of soil material necessarily give the soils of the county a varied char-
acter. In addition to the transporting agencies, the aceumulation of organic
matter has gone on in the swamps and, to a slightly less extent, upon the up-
lands, and this together with the mineral material, has added to the eomplexity
of the soils.

Many of the smaller streams originally did not have distinct channels, but
flowed sluggishly in broad shallow valleys, or ‘‘slonghs.”’ In some cases the
streams flowing into these from the upland were sufficiently swift to transport
fine gravel and coarse sand, while in other cases nothing but the finer material
was carried. This has given rise to soils that contain some gravel and sand in
areas where normally only fine material would be found.

The soils of Bureau county are divided into the following classes:

(¢) Upland Prairie Soils—These are rich in organic matter. This land
was originally covered with prairie grasses, the partly decayed roots of which
have been the source of the organic matter. The flat prairie land contains a
higher amount of this constituent than the undulating or rolling prairie, because
the grasses and roots grew more luxuriantly there, and the higher moisture
content retarded their decay.

The upland prairie soils include some areas of recent timber growth where
certain kinds of trees have spread over the prairie, but this forestation has not
been of sufficient duration to produce the characteristic timber soils. These areas,
of greater or less width, are found along the border of most timber tracts, so
that the timber actually extended a little farther than the soil type indicates.

(b) Upland Timber Soils—These include a large part of the upland that
was formerly covered with forests. These soils contain much less organic mat-
ter than the prairie soils, because the large roots of dead trees added but little,
and the surface accumulations of leaves, twigs, and fallen trees were burned by
forest fires or suffered almost complete decay. The timber lands are divided
chiefly into two subelasses—the undulating and the hilly areas.

(c) Terrace Soils.—These include bench lands, or second bottom lands.
They were formed by deposition from streams overloaded with coarse sediment
during the melting of the glacier and subsequently. Finer deposits which were
later made upon the coarse gravelly material now constitute the soil.

(d) Late Swamp and Bottom-Land Soils.—These include the present over-
flow lands, or flood plains of streams, and the very poorly drained lowlands,
where peats and peaty loams have been formed.

Table 1 gives the area of each type of soil in Bureau county, and its per-
centage of the total area. The acecompanying map shows the location and
boundary of each type of soil, even when the type covers but a few acres.

INVOICE OF PLANT FOOD IN BUREAU COUNTY SOILS
SOIL ANALYSIS
The composition reported in the accompanying tables ig, for the more ex-
tensive types, the average of several analyses. These analyses show that soils,

like most things in nature, are variable; but for general purposes the average
may be considered sufficient to characterize the soil type.
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The chemical analysis of a soil, obtained by the methods here employed,
gives the invoice of the total stock of the several plant-food materials actually
present in the soil strata sampled and analyzed, but it should be understood
that the rate of liberation, as explained in the Appendix, page 41, is governed
by many faetors.

THE SURFACE SOIL

In Table 2 are reported the amount of organiec carbon (the best measure
of the organic matter) and the total amounts of the six important elements of
plant food—nitrogen, phosphorus, sulfur, potassium, magnesium, and caleium—
contained in 2 million pounds of the surface soil of each type in Bureau county.
Because of the inadequacy of information furnished by mere averages with
respect to limestone content and soil acidity, these figures are not included in
the tabulated results. For a more complete explanation of this point see note in
the tables.

The variation among the different types of soil with respeet to their con-
tent of important plant-food elements is very marked. For example, the deep
peat contains, in the plowed soil of an acre, 22 times as much nitrogen as the
dune sand, but it carries only one-fourth as much potassium as the brown silt
loam. Similar variations are found with respeet to the other elements.

It is important to note that some of the plant-food elements are present in
very limited quantities as compared with crop requirements. Some simple
computations are of interest in this connection. Take, for example, a four-field
crop rotation of wheat, corn, oats, and clover. Assuming yields of 50 bushels
of wheat per acre, 100 bushels of corn, 100 bushels of oats, and 4 tons of clover,
it will be found that the most common soil of Bureau county, the brown silt
loam of the prairie, does not contain more than enough total nitrogen in the
plowed soil for the production of such yields for nine rotations (36 years), and
the other extensive upland soils in the county are even poorer in this element.

‘With respect to phosphorus the condition differs only in degree. The brown
silt loam contains no more of this element than would be required for fifteen
crop rotations if such yields were secured as are suggested above. On the other
hand, the potassium in the surface layer of this common soil type is sufficient
for about 25 centuries if only the grain is sold, or for about 400 years even if
the total crops should be removed and nothing returned.

These general statements relating to the total quantities of these plant
food materials in the plowed soil of the most prevalent type in the county cer-
tainly emphasize the fact that the supplies of some of these necessary elements
of fertility are extremely limited when measured by the needs of large crop
yields for even one or two generations of people.

THE SUBSURFACE AND SUBSOIL

In Tables 3 and 4 are recorded the amounts of plant food in the subsurface
and the subsoil of the different types of soil in Bureau county. It should be
remembered, however, that these supplies are of little value unless the top soil
is kept rich. These tables also show great stores of potassium and only limited
amounts of nitrogen and phosphorus, in agreement with the data for the sur-
face stratum presented in Table 2.



TasLE 2.—PranT Foop 1N THE SoiLs or Bureau County, IiLiNoIs:
Average pounds per acre in 2 million pounds of surface soil (about 0~6 % inches)

SURFACE SoIL

Soil Total Total Total Total .
type Soil type organic Total phos- Total potas- magne- Total Ll;g?]s‘caizlilgig;d
No. carbon | nitrogen phorus sulfur sium sium calcium
(a) Upland Prairie Soils (200, 500, 700, 900, 1100)
-26 |Brown silt loam........ 56 440 4 810 1190 800 | 31 820 8 160 13 220
-60 (Brown sandy loam...... 27 190 2 390 670 580 21 890 4 600 6 140
~20 |Black clay loam........ 85 520{ 7 760 2 460 1620 | 28 660 12 920 24 240 Tn connection with
25 |Black silt loam. .. ... ... 117 780, 9340 | 2340 | 1780 | 29520 | 11260 | 25520 | g o0 tor 1oted data
—28 % Brown-gray silt loam . -
1528 { | on tight clay......... 47 340 4 420 1 420 980 | 32 160 5 020 8 760 | it should be explained
-81 |Dunesand............. 12 420 1 020 480 260 | 17 280 3 720 5 480 | that the figures on
1590 b[Gravelly loam. ........... 25 040/ 2 600 760 780 | 31840 | 47 520 | 91 420 | limestone content and
soil acidity are omit-
(b) Upland Timber Soils (200, 500, 700, 900, 1100) ted not because of any
~34 [Yellow-gray silt loam...| 40 480] 3 910 1240 700 | 32 200 5 960 12 050 | lack of importance of
-35 (Yellow silt loam. ....... 25 900{ 2 320 730 560 ! 35 610 4 930 9 480 | these factors, but
~64 |Yellow-gray sandy loam.| 18 360 1 440 460 380 | 23 260 3 360 6 080 | rather because of the
peculiar difficulty of
(e) Terrace Soils (1500) presenting in general
—27  |Brown silt loam over averages adequate in-
gravel ............... 46 620 4 070 1 040 800 31 030 8 130 12 610 formation concerning
-60 |Brown sandy loam. . ... 36 100 3 080 1 000 860 | 22 540 4 800 8 100 the - limestone aire-
—61 [Black sandy loam. .. ... 74 640| 7 100 1560 | 1080 | 22400 7 700 19 500 | the humestone req
-81 |Dunesand....... e 13 940/ 1 160 780 320 | 18 660 4 340 9 340 | ment. The limestone
-50 |[Black mixed loam. .. ... 121 340| 11 780 2 500 1 620 17 040 16 020 172 300 | requirement for soils
-25  |Black silt Ioam. ... ... ... 109 860| 11 200 2700 | 1840 | 28100 | 17 810 72 580 | i extremely variable.
-64 |Yellow-gray sandy loam.| 28 020 2 160 980 640 | 29 160 4 780 10 980
—71 |Brown fine sandy loam..| 50 720 4 160 1 180 640 | 27 720 5 340 9 500 | It may vary from
2201 IBlack clay loam. ... 86560 7240 | 252 | 1360| 3158 | 14740 | 25600 | ™ fo farm, and
1420 even from field to
-68 |Brown-gray sandy loam field. Theref t
on tight clay......... 40 240| 3 410 970 650 | 24 880 4 210 9 510 | 1eld. theretorenoat-

02 "ON L¥Oddy 'TIOf

“49QuLo29(T ]



TaBLe 2.—Prant Foop 1IN THE SoiLs orF Bureau County, ILLiNoIs:

Surrace SoiL, Concluded

Soil Total Total Total Total :
type Soil type organic Total phos- Total potas- magne- Total Llsrgﬁsg%rilgitand
No. carbon | nitrogen phorus sulfur sium sium calcium y
(c) Terrace Soils (1500), Concluded
-36 |Yellow-gray silt loam
over gravel.......... 18 880 1 920 760 700 | 33 420 7 200 11 340 : s
-64.4|Yellow-gray sandy loam tempt s made to in
ongravel............ 20 020] 1 640 620 660 | 31 820 3 680 6 380 | clude in these tables
~60.4|Brown sandy loam on figures purporting to
_og gravel............... 22 900] 1 680 680 480 | 25 900 3 520 5 400 represent for the vari-
228 (|Brown-gray silt loam ous types the lime-
528 on tight clay......... 47 340 4 420 1 420 980 | 32 160 5 020 8 760 | stone content or the
1128 soil acidity present.
538 The need for lime-
790 p|Gravelly loam.......... 25 040 2 600 760 780 | 31 840 | 47 520 91 420 | stone should be deter-
990 mined on every farm
1190 and for each field in-
dividually. Fortunate-
(d) Swamp and Bottom-Land Soils (1300, 1400) ly this can be easily
-54 |Mixed loam............ 56 390 5 170 1720 810 | 41 240 10 380 16 590 | done by the simple
~01 |Deep peat!............ 253 590; 22 630 1 820 3 800 8 080 7 150 26 110 | tosts deseribed in the
-02 |Medium peat on clay!...| 257 570 22 650 1 500 3 250 6 420 5 670 27 770 A dix to thi i
-10 [Peaty loam............ 152 250, 13 920 1620 | 1080 | 20600 9 780 44 540 | Appendix 4‘; s e
1590 | [Black clay loam. ... ... 86 560 7240 | 2520 | 13860 31580 | 14 740 25 600 | POTh Page 45,
-25 |Black silt loam......... 155 000 13 960 2 540 2 860 | 26 620 12 660 34 680
-26 |Deep brown silt loam...| 86 740] 7 220 2 080 1460 | 41 960 14 840 43 520
-50 {Black mixed loam...... 105 160| 10 160 1 800 1120 | 24 600 5 500 16 000
-61 |Black sandy loam ..... 114 920 11 000 1 900 2 180 | 25 260 12 200 33 240

IAmounts reported are for 1 million pounds of deep peat and medium peat.
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TaBLE 3.—Prant Foop 1N TaE Soms oF Bureau Counrty, ILLINoOIS:
Average pounds per acre in 4 million pounds of subsurface soil (about 626-20 inches)

SUBSURFACE SOIL

Soil Total Total Total Total .
type Soil type organic Total phos- Total potas- magne- Total Llér(x)cielstgggi?nd
No. carbon | nitrogen phorus sulfur sium stum caleium y
(a) TUpland Prairie Soils (200, 500, 700, 900, 1100)
~26 |Brown silt loam........ 61 750 | 5 450 3 060 1170 | 64 900 20 560 23 160
—60 |Brown sandy loam...... 35 130 3 170 1 230 910 48 990 11 770 11 160
-gO giacﬁ cllayl loam........ 79 480 ; 480 3 ?40 1 760 62 160 28 520 44 760 In conneection with
—25 ack silt loam......... 112 280 880 3 720 1280 | 57 760 18 720 37 440
-28 | |Brown-gray silt loam Fhese tabulated <.1a1:a
1528 ¥ | on tight clay......... 39 480 | 4 040 1760 |11 560 | 69 960 12 080 20 440 | it should be explained
-81 Dunesand............. 14 080 |1 040 720 440 { 31 920 6 480 10 920 | that the figures on
1;88(- Gravelly loam.......... 26 840 | 2 680 1600 | 1520 66160 | 129 840 | 283 920 | limestone content and
soil acidity are omit-
(b) Upland Timber Soils (200, 500, 700, 900, 1100) Joa not ‘zfgzgffagfceaz
—34 [Yellow-gray silt loam...| 23 010 | 2 680 1 560 660 | 67 120 | 21 250 21 230 | these factors but
-35 |Yellow silt loam........ 13 620 | 1 580 1 400 740 | 75 940 16 760 22 040 ¢
-64 |Yellow-gray sandy loam.{ 14 040 | 1 240 880 240 | 41 800 6 660 10 200 | rather because of the
peculiar difficulty of
(¢) Terrace Soils (1500) presenting in gene]"al
—-27  |Brown silt loam over averages adequate m
gravel............... 60 350 | 5 390 1 840 1 640 ] 64 870 18 890 21 990 | formation councerning
~60 |Brown sandy loam..... 38 480 | 3 560 1 640 1200 { 50 080 11 000 15 320 | the limestone require-
-61 !Black sandy loam. ..... 50 760 | 5 040 2 400 1040 | 49 680 18 320 34 120 | ont. The limestone
~81 |Dunesand............. 18 400 | 1 600 1 480 560 | 35 360 7 040 16 880 . a
-50 |Black mixed loam. ..... 89 720 | 8 200 3 160 920 | 36 640 41 160 345 360 | requirement for soils
-25 |Black silt loam......... 184 830 (15 960 4 840 2 400 | 50 680 35 380 122 440 | is extremely variable.
-64 |Yellow-gray sandy loam.| 16 040 { 1 960 1 840 1 000 | 65 440 14 560 16 080 | 1t may vary from
~71 |Brown fine sandy loam..| 44 400 | 3 880 1 680 600 | 60 320 11 760 16 800 | . p a
-920 arm to farm, an
1 420% Black clay loam........ 98 440 | 8 240 3 920 1 680 | 67 640 26 960 44 600 | even from field to
-68 |Brown-gray sandy loam field. Therefore no at-
on tight clay......... 33 420 | 3 040 1 460 1000 | 54 180 10 740 16 480
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TasLe 3.—PranT Foop 1N THE Soirs oF Bureav County, ILniNOIS:

Sussurrace Soin, Concluded

Soil Total Total Total Total p
type Soil type organic Total phos- Total potas- magne- ’,[io.tal Ll;gﬁsg?ggi? nd
No. carbon | nitrogen phorus sulfur sium sium calem y
(e) Terrace Soils (1500), Concluded
-36 |Yellow-gray silt loam
Y(Hler gravel. . AT 13 560 1 960 2 040 920 | 68 680 20 200 22 280 | tempt is made to in-

—64. 4{Yellow-gray sandy loam 1 s 1

on gravel. ... ... 115200 1080 | 1 400 430 | 65560 | 9040 | 12 160 ;“de i thoso fables

-60.4|Brown sandy loam on gures purporuing 1o

0 gravel............... 26 760 2 320 1 400 840 | 53 320 7 720 9 800 | represent for the vari-

5 ous types the lime-
228 | |Brown-gray silt loam silzlone };I())ntent or the
528 on tight clay......... 39 480| 4 040 1760 | 11 560 | 69 960 12 080 20 440 . .

1128 soil acidity present.
—90 ] The mneed for lime-
290 stone should be deter-
ggg f Gravelly loam.. ....... 26 840 2 680 1 600 1520 | 66 160 | 129 840 283 920 | . 3 on every farm
1190 and for each field in-

dividually. Fortunate-
(d) Swamp and Bottom-Land Soils (1300, 1400) ly this can be easily
~54 |Mixed loam............ 82 460] 7640 | 3000 | 1480 | 83 680 | 26 560 | 40 920 | dome by the simple

-01 |Deep peat! ........... 506 730/ 45 070 3 230 7 980 | 12 600 12 780 56 670 | tests deseribed in the
—02 |Medium peat on clay!.. | 226 300] 20 480 1 860 2 960 | 20 800 11 980 47 520 | Appendix to this re-
-10 |Peaty loam............ 89 080] 7 540 1 820 1960 | 41 300 8 420 220 120 port, page 43
- . b M
1590 | [Black clay loam. ... 98 440 8240 | 3920 | 1680 | 67640 | 26960 | 44 600
~-25 |Black silt loam......... 113 040, 10 520 4 280 2 520 | 53 680 32 080 83 000
-26 [Deep brown silt loam...| 98 280 8 400 3 240 1 760 77 640 34 520 78 560
~50 |Black mixed loam...... 105 400 9 840 2 520 960 50 640 6 720 26 280
~61 |Black sandy loam. .. .. 98 680 9 520 3 000 1800 | 57 640 29 320 56 960

tAmounts reported are for 2 million pounds of deep peat and medium peat.
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TasLE 4.—Prant Foop i1n THE SomLs oF Burrau County, ILniNoIs:

SussoIL

Average pounds per acre in 6 million pounds of subsoil (about 20-40 inches)

Soil Total Total Total Total .
type Soil type organic Total phos- Total potas- magne- Total Ll;lﬁsﬁri’gitand
No. carbon | nitrogen phorus sulfur sium sium caleium y
(a) Upland Prairie Soils (200, 500, 700, 900, 1100)
—26 |Brown silt loam.. ..... 26 330 | 3 040 2 690 1140 | 97 940 42 630 51 460
—60 |Brown sandy loam...... 20 180 | 1 560 1 420 980 | 68 060 16 440 17 700
-20 |[Black clay loam........ 26 280 | 2 760 3 540 420 { 99 180 43 380 47 880 Tn connection with
-25 [Black silt loam......... 43 260 | 3 240 3 360 1020 78 180 66 300 109 560 th tabulated dat
-28 % Brown-gray silt loam these tabulated cata
1528 on tight clay......... 21 360 | 2 880 2 340 600 | 96 180 33 120 35 820 | it should be explained
-81 (Dunesand............. 9 900 540 1 020 900 | 50 100 12 480 17 940 | that the figures on
(20 Gravelly loam..........| 14820 [ 1740 | 2280 | 1440|102 840 | 259340 | 517 140 | limestono contont and
goil acidity are omit-
(b) Upland Timber Soils (200, 500, 700, 900, 1100) ted not because of any
lack of i t i
34 [Yellow-gray silt loam ... 18 710 | 2 460 | 3 050 530 [ 99000 | 41500 | 36 930 | ;e fomtn A
-35 |Yellow silt loan. .. ..... 12 930 | 2 070 2 910 900 | 122 790 | 41 340 33 180 | these Taclors, bu
—64 |Yellow-gray sandy loam.| 11 280 840 1 140 300 | 55 920 9 180 12 180 | rather because of the
peculiar difficulty of
(c) Terrace Soils (1500) presenting in general
—27 |Brown silt loam over averages adequate in-
gravel............... 33 440 | 3 500 2 620 1420 | 94 840 35 780 39 500 | formation concerning
-60 |Brown sandy loam...... 18 420 | 2 160 1 680 1320 | 57 960 14 280 19 140 | the limestone require-
—61 |Black sandy loam...... 31 800 | 3 360 3 240 1440 | 82 980 36 480 61 920 | .+  The Limestone
81 |Dunesand.............| 15960 1 200 2 040 780 55 140 14 280 20 220 N 1 .
-50 |Black mixed loam. ..... 40 740 | 3 600 3 600 60 | 80 940 45 360 164 100 | requirement for soils
-25 |Black silt loam..... ... 64 260 | 8 880 5 300 1 740 i 81 540 59 590 193 980 | is extremely variable.
—64 |Yellow-gray sandy loam | 18 900 | 1 500 2 400 1020 | 68 460 18 420 19 560 | 1t may vary from
-71 |Brown fine sandy loam..| 23 820 | 2 040 1 800 1080 ( 83 700 18 840 27 060
-20 farm to farm, and
1 420% Black clay loam........ 51 780 | 5 100 4 320 1 920 | 104 640 43 080 53 940 | ovon  from field to
-68 (Brown-gray sandy loam field. Therefore no at-
on tight clay...... v..] 20220 {1 890 2 220 1170 | 69 720 18 450 22 320
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Tasre 4.—Prant Foop iNn TEHE SoiLs oF Bureau County, ILLINOIS:

Sussoi, Concluded

Soil Total Total Total Total :
type Soil type organic Total phos- Total potas- magne- Total Limestone and
: : > : soil acidity
No. carbon | nitrogen phorus sulfur sium sium calcium
(e) Terrace Soils (1500), Concluded

-36 |Yellow-gray silt loam
o8 over gravel. ......... 12 420 2 100 3 660 1380 94 080 34 320 33 300 tempt is made to in-
228 l Brown-gray silt loam clude in these tables
528 ] on tight clay......... 21 360 2 880 2 340 600 | 96 180 33 120 35 820 | figures purporting to
ligg represent for the vari-
200 ous types the lime-
790 ¢|Gravelly loam..........| 14 820 1 740 2 280 1 440 | 102 840 239 340 517 140 | stone content or the
990 soil aeidity present.
1190 The need for Ilime-

(d) Swamp and Bottom-Land Soils (1300, 1400) Stf’nedShOﬂd be dfeter-

min

54 [Mixed loam............ 5T480] 4800 | 3600 | 1140 114 180 | 80 850 | 155 580 | oo gon sock feld in.
~01 |[Deep peat!............ 555 780 46 150 3800 |11 490 | 19 340 | 24 270 | 235 100 | 2n¢ tor each Hewd in-
-02 |Medium peat on clay ..| 366 940/ 5 820 3 240 1800 | 60 540 39 330 625 860 | dividually. Fortunate-
~10 |Peaty loam...........:] 51 900 3 960 2 370 1410 | 62 850 57 450 307 950 [ ly this can be easily
1338 } Black clay loam........ 51 780| 5 100 4320 | 1920|104 640 | 43 080 53 940 | dome by the simple
25 [Black silt loam. ........ 100 980 4 140 | 4320 | 1740 | 81780 | 77 400 | 245 280 | tests described in the
-26 |Deep brown silt loam...| 50 640; 4 920 3 540 1 500 | 112 260 108 240 201 720 | Appendix to this re-
-50 |Black mixed loam. ..... 62 340 4 680 4 620 300 73 980 15 420 42 840 | port, page 43.
-61 |Black sandy loam. . .... 54 960 4 680 4 560 1 320 93 240 57 060 157 260

1Amounts reported are for 3 million pounds of deep peat.
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14 Sor. ReporrT No. 20 [December,

DESCRIPTION OF INDIVIDUAL SOIL TYPES
(a) UPLAND PRAIRIE SOILS

The upland prairie soils of Bureau county cover 492.77 square miles, or
57.01 percent of the area of the county. They are usually either brown or black
in color, owing to the large organic-matter content. They occupy the less roll-
ing, but not swampy, areas.

Brown Silt Loam (226, 526, 726, 926, 1126)

The brown silt loam is the most important as well as the most extensive type
in Bureau county. It covers an area of 461.56 square miles, or 53.41 percent of
the area of the entire county. This type occupies the slightly undulating to
rolling areas of the prairie land, both morainal and intermorainal. The irregu-
larities are due in a slight measure to erosion, but primarily to irregular deposi-
tion of material by the glaciers. While surface drainage is generally good, there
are many places where the use of tile is necessary to remove the excess of water,
and it is doubtless true that tile could be advantageously used to a greater ex-
tent than it is being used at present.

The soil is formed from a wind-blown or loessial material which covers the
region to a depth of from two to twelve feet, the deeper deposit being over the
Illinoisan and Iowan drift sheets. This material is mostly composed of the
different grades of silt, the soil constituent intermediate in fineness. Altho
brown silt loam is normally a prairie soil, yet in some limited areas forests
have recently invaded it. They have not, however, changed it materially. These
forests consist largely of black walnut, wild cherry, hackberry, ash, hard maple,
and elm., A black-walnut soil is recognized generally by farmers as being one
of the best timber soils because of the fact that it still contains a large amount
of organie matter, characteristic of prairie soils. After the growth of several
generations of trees, the organic matter may become so reduced that the soil
would then be classed as a timber type.

The surface soil, 0 to 624 inches, is a brown silt loam varying on the one
hand to black as it grades into black clay loam (1120), or black silt loam (1125),
and on the other hand to grayish brown or yellowish brown as it grades into
the timber types. It contains a sufficient amount of the coarser constituents
(coarse silt and fine sand) to make it work easily and yet enough fine silt and
clay to give it stability and cause it to granulate. Where the brown silt loam
occurs near the sandy loam, the type contains some sand and it may even in-
clude small areas of sandy loam that are not large enough to be shown on the
map. It contains from 65 to 80 percent of silt, 10 to 15 percent of clay, and
15 to 30 percent of sand.

The organie-matter content varies from 3.7 to 6.6 percent, with an aver-
age of 5.2 percent, or 52 tons per acre. In the more rolling morainal areas there
is less organic matter than in the low, richer, and poorly drained parts, the
larger moisture content of the latter encouraging a ranker growth of grasses and
roots and at the same time furnishing more favorable conditions for their pres-
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ervation. The organic matter becomes less where the type grades into the
yellow-gray silt loam (534, 934, and 1134).

The natural subsurface strafum varies from 9 to 16 inches in thickness, and
from, a dark brown or even black to a yellowish brown silt loam. Both color
and depth vary with the topography, the type being lighter and shallower on
the more rolling areas. Both the surface and subsurface are lighter in color
where the type grades into the yellow-gray silt loam. The subsurface as sam-
pled (624 to 20 inches) contains 3.1 percent of organic matter, or 62 tons per
acre. The natural subsurface is thicker in the lower, heavier, and poorly
drained areas. This condition is due to the faet that deep cracks form in these
low areas during periods of drouth, which allow some of the dark surface soil
to be washed .down by the rains, thus producing a deep layer of black soil.

The natural subsoil begins at a depth of 12 to 22 inches. It is a yellow
or drabbish clayey silt or silty clay, somewhat plastic when wet. Where the
drainage has been good, the color varies from a pale to a bright yellow, but
where drainage has been poor it approaches a drab or an olive with pale yellow
mottlings or a yellow with mottlings of drab, due to a lack of oxidation of iron.

The layer of loessial material is so deep that the drift rarely forms any
part of the subsoil to a depth of 40 inches. Variations of the subsoil occur in
limited areas adjacent to the sandy loam, and are due to the presence of more
or less sand in the subsoil. In some small areas the subsoil passes into sand,
indieating a sand deposit before the loess was deposited.

Treatment—When the virgin brown silt loam was first cropped, the soil
was in fine tilth, worked easily, and large crops could be grown with much less
work than now. Continuous eropping, however, to corn or corn and oats with
the burning of corn stalks, stubble, grass, and in many cases even straw, has
destroyed the tilth in a great measure and now the soil is more difficult to work,
washes badly, runs together, and bakes more readily. Unless the moisture con-
ditions are very favorable, the ground plows up cloddy and unless well-dis-
tributed rains follow, a good seed bed is difficult to produce. The clods may
remain all season. Much plant food is locked up in them and thus made un-
available, so that the best results cannot be obtained. This condition of poor
tilth may become serious if the present methods of management continue; it
is already one of the factors that limits crop yields. The remedy is to increase
the organic-matter content by plowing under every available form of vegetable
material, such as farm manure, corn stalks, straw, clover, stubble, and even
weeds.

The deficiency of organic matter in the soils is shown by the way the fall-
plowed land runs together during the winter. Much more work is required to
produce a seed bed than was formerly the case. The result is that corn is fre-
quently planted in poorly prepared seed beds and as a consequence it *‘fires’’
badly. Fall-plowed land should be disked early and deep for the purpose of
conserving moisture, raising the temperature, and making plant food available.

The addition of fresh organic matter is not only of great value in improving
the physical condition of this type of soil, but it is of even greater importance
because of its nitrogen content and because of its power, as it decays, to lib-
crate potassium from the inexhaustible supply in the minerals of the soil, and
phosphorus from the phosphate contained in or applied to the soil.
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For permanent, profitable systems of farming on brown silt loam, phos-
phorus should be applied liberally; and sufficient organie matter should be pro-
vided to furnish the necessary amount of nitrogen. On much of the type, lime-
stone is already becoming deficient. An application of 2 tons of limestone, where
needed, and 14 ton of finely ground rock phosphate per acre every four years,
with the return to the soil of all manure made from a rotation of corn, corn,
oats, and clover, will maintain the fertility of this type, altho heavier applica-
tions of phosphate may well be made during the first two or three rotations,
and the first application of limestone may well be 4 tons per acre. If grain
farming is practiced, the rotation may be wheat, corn, oats, and clover, with an
extra seeding of clover (preferably sweet elover) as a cover crop in the wheat,
to be plowed under late in the fall or in the following spring for eorn; and most
of the erop residues, including the clover chaff from the seed crops, should also
be plowed under. In live-stock farming, the regular rotation may be extended
to five or six years by seeding both timothy and clover with the oats, and pastur-
ing one or two years. Alsike may well replace red clover at times, in order to
avoid clover sickness. In either system, alfalfa may be grown on a fifth field
and moved every five years, the hay being fed or sold. For results secured in
field experiments on brown silt loam, see page 52 of the Supplement.

Brown Sandy Loam (260, 560, 760, 960, 1160)

Brown sandy loam oceurs chiefly in the western part of the county. It
covers 20.21 square miles, or 2.34 percent of the area of the ecounty. In topog-
raphy it is somewhat undulating, owing to the fact that sand was deposited over
much of the area in the form of low dunes. The soil was later formed from this
sand. In other areas, the undulating character of the surface is due to irregu-
lar deposition of the glacial drift, while in still others the irregularities are due
to erosion. In these latter cases sand has been added to the soil thru the agency
of wind. Small areas of brown sandy loam. have been covered with forest, but
not long enough to change the character of the soil to any extent.

The surface soil, 0 to 624 inches, is a brown sandy loam, varying in color
from, black to light brown or yellowish brown. In sand eontent it varies from
50 to 80 percent, but the larger part of the area is of the more sandy phase, with
approximately 65 to 70 percent of sand. The organic-matter content of the
surface stratum varies from 1.6 to 3.4 percent, with an average of 2.3 percent,
or 23 tons per acre. The amount is less in the more sandy phase, which usually
oceupies the more rolling or dune-like parts.

The netural subsurface varies from 6 to 18 inches in thickness and is mostly
yellowish brown, brownish yellow, and yellow in color. The subsurface is not
separated from the subsoil by a distinet line, but passes into it gradually, as
indicated by the gradual change in color, and usually by an inecrease in sand
content. The stratum is deeper on well-drained areas where roots are able to
penetrate to a considerable depth. The amount of organic matter in the stratum
sampled (624 to 20 inches) varies from 1.3 to 1.7 percent, averaging 1.5 percent,
or 30 tons per acre.

The natural subsoil begins at a depth of 12 to 24 inches. It varies in
physical eomposition from a sandy silt to a yellow medium sand. The stratum
20 to 40 inches contains about .6 percent of organic matter.
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Treatment.—This type is generally well drained. A few small areas need
artificial drainage.

In the management of brown sandy loam, the organic matter should be
increased or at least maintained by turning under farm manure, crop residues,
and legumes. Organie matter, in addition to furnishing nitrogen, will prevent
the movement of sand by the wind, which is very likely to take place on the
more sandy areas 