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HOW TO USE THE SOIL SURVEY REPORT

OIL SURVRBYS provide a foundation for all land use programs. This report
and the accompanying map present information both general and specific
about the solls, the crops, and the agriculture of the area surveyed. The indl-
vidual reader may be interested in the whole report or only in some particular
part. Ordinarily he will be able to obtain the Information he needs without
reading the whole. Prepared for both generul and detalled use, the report is
designed to meet the needs of a wide variety of readers of three general groups:
(1) Those interested in the area as a whole; (2) farmers and others interested
in specific parts of it; and (8) students and teachers of soll sclence and related
agricultural subjects. Attempt has been made to meet the needs of all three
groups by making the report comprehensive for purposes of reference,

Readers interested in the area as a8 whole include those concerned with general
land use planning—the placement and development of highways, power lines,
urban sgites, industries, community cooperatives, resettlement projects, and areas
for forest and wildlife management and for recreation. The following sections
are Intended for such users: (1) General Nature of the Area, in which location
and extent, physlography, relief and drainage, climate, water supply, vegetation,
organization and population, Industries, transportation and markets, and cultural
development and improvement are discussed; (2) Agriculture, in which a brief
history and the present status of the agriculture are deseribed; (8) Land Use
and Soil Management, in which the present uses of the solls are described and
suggestions made for improvement.

Readers interested chiefly in specific areas—as some particular locality, farm,
or field—inciude farmers, agricultural technicians interested in planning opera-
tions In communlties or on individual farms, real estate agents, land appraisers,
prospective purchasers and tenants, and farm loan ageucles. These readers
should (1) locate on the map the tract with which they are concerned; (2)
identify the soils on the tract by locating In the legend on the margin of the
map the symbols and colors that represent them; and (8) locate in the table
of contents In the section on Soils the page where each type {8 described in
detall and Information glven as to its suitabllity for use and its relations to
crops and agriculture. They will also find useful information In the section
on Land Use and Soil Management,

Students and teachers of soil science and allied subjects—including crop pro-
duction, forestry, animal husbandry, economics, rural soclology, geography, and
geology—will find their speclal interest In the section on Morphology and Genesls
of Solls. They will also find useful lnformation in the section on Solls, in
which are presented the general scheme of classification of the solls of the area
and a detailed discussion of each type. For those not already famlliar with the
classificution and mapping of soils, these subjects are discussed under Soll Survey
Methods and Definitions. Teachers of other subjects will find the sections on
General Nature of the Area, Agriculture, Land Use and 8oil Management, and
the first part of the section on Solls of particular value in determiniug the
relations between thelr speclal subjects and the sofls of the area.
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MIDLAND COUNTY lies in the east-central part of the Lower
Peninsula of Michigan. Midland, the county seat and only
city, is surrounded by rural homes of many indust.riurworkers. Lum-
bering, salt and oil wells, and clay mines are the principal industries.

! The field work for this survey was done while the Division was a part of the
Bureau of Chemistry and Soils.
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Agriculture at first was confined to growing crops for home con-
sumption, but as transportation facilities improved and markets were
created, farmers began to raise more livestock and to sell their crops
for cash. Farming is highly diversified. Livestock farming is wide-
spread and consists largely of dairy cattle and poultry production and
growing most of the necessary f‘(,aed crops, as corn for grain and
silage, oats, barley, wheat, alfalfa, red clover and sweetclover,
timothy, quackgrass, and tame and permanent pastures. To provide
a busis for the best uses of the land a cooperative soil survey was begun
in 1938 by the United States Department of Agriculture and the
Michigan Agrienltural Experiment Station. The report here pre-
sented may be briefly summarized as follows.

SUMMARY

The land surface of Midland County consists of nearly level lake-
bed plains dipping slightly to the southeast. Stream dissection is
immature and incomplete, and the few streams flow in narrow valleys
10 to 60 feet below the level of the plain. Natural drainage is deficient
on about 90 percent of the county areas, but most of the better agricul-
tural soils have been artificially drained.

The soils are subdivided into three groups according to the texture
of the parent material, and these groups are further subdivided on the
basis of natural drainage. The soils developed from heavy-textured
materials are the well-drained Tuscola, imperfectly drained Selkirk,
and poorly drained Toledo, Brookston, and Bergland. The soils
developed from light- to medium-textured materials are the well-
drained Arenac, imperfectly drained Ogemaw, Macomb, and Kaw-
kawlin, and poorly drained Colwood and Munuscong. The soils de-
veloped from deep sands are the well-drained Oshtemo, Rubicon, and
Weare, imperfectly drained Saugatuck, and poorly drained Newton
and Granby. In addition to these, Genesee and Griffin soils are
mapped in the river flood plains, and Carlisle muck, Kerston muck,
and Muck and peat in the bogs and swamps.

Many soils require drainage to some extent before they can be
used for cultivated crops. Some of the deep sandy soils, however,
are deficient in moisture supply, and where there is a cheap source
of water, irrigation might be practical for crops of high acre value.
Tillage requirements vary according to the texture of the soil ; organic
matter in the form of barnyard and green manure is beneficial for
all soils; soil blowing on the very sandy mineral soils and unusually
dry well-decomposed mucks is highly injurious; and fertilizers are
generally used to increase crop production.

Estimated yields of the principal crops on each soil in the county
under average management practices are given, and the soils are
rated according to their productivity for the more important crops
and listed in the order of general productivity under common prac-
tices of management, the ratings being given for two general levels
of management—the common and the better practices.

The morphology and genesis of the soils are discussed from a soil
scientist’s point of view, particularly in connection with soil classifi-
cation. The three broad groups, or orders, into which the soils are
classified (zonal, intrazonal, and azonal) are divided into subgroups,
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or great soil groups (Podzol, Gray-Brown Podzolic, Planosols,
Ground-Water %odzol, alf Bog, Bog, and Alluvial soils), on the
basis of additional common characteristics. These groups are sub-
divided into soil series, and the series in turn into types, which are
the principal units of mapping.

GENERAL NATURE OF THE AREA
LOCATION AND EXTENT

Midland County is rectangular in shape and occupies an area of
520 square miles, or 332,800 acres, in the east-central part of the Lower
Peninsula of Michigan (fig. 1). Midland, the county seat, is 20 miles
northwest of Saginaw, 65 miles north of Lansing, 85 miles northeast
of Grand Rapids, and 105 miles northwest of Detroit.
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Ficure 1.—Location of Midland County in Michigan.

PHYSIOGRAPHY, RELIEF, AND DRAINAGE

Situated in the eastern lake section of the Central Lowland physio-
graphic province of the United States, the land surface consists of
nearly level lake-bed plains dipping slightly to the southeast. The

eologic materials include wave-washed till, water-laid moraines, and
ﬁlcustrine sediments deposited during or following the Late Wiscon-
sin glacial period.* The basal deposits are mainly clay and bouldery

*LEVERETT, F. SURFACE, GEOLOGY., AND AGRICULTURAL CONDITIONS OF MICHIGAN.
Mich. Geol. and Biol. Survey Pub. 25, Geol. Ser. 21, 223 pp., illus. 1917.
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clayey till; these are covered by deposits of sand varying from 2 to 30
feet thick over much of the country.

The original constructional surgace has been only slightly modified
by stream dissection. There are relatively few small tributary streams,
and therefore broad unbroken plains occur between the stream valleys.
The valley floors of the largest streams are usually less than half a
mile wide and are entrenched to a depth of 10 to 60 feet. The plains
are marked at intervals by winding ridges of sand 10 to 20 feet high,
which are bars and beach ridges defining former lake stages. The
sand ridges are seldom continuous or straight but in general are
oriented in a northeast-southwest direction, as between North Bradley
and Coleman, but in many places they are merely mounds or hum-
mocks, seemingly without order. A few steep slopes border the outer
valley edges of the larger streams, and there are a few small areas of
rolling land. Generally the surface is flat and relatively featureless.

Elevations range from approximately 620 feet above sea level in the
southeastern corner, where the Tittabawassee River flows from the
area, to about 750 feet in the northwestern part. Other elevations are
624nfeet at Laporte, 640 feet at Sanford, and 702 feet at Pleasant
Valley.®

Thg county is drained largely by the Tittabawassee River, which
enters from the north, and its tributaries, the Pine and Chippewa
Rivers, which enter from the southwest and west, respectively, and
empty into the Tittabawassee River west of Midland. Natural drain-
age is deficient on about 90 percent of the area, but most of the better
agricultural soils have been artificially drained.

CLIMATE

The climate, modified somewhat by the Great Lakes, is continental.
Lake Michigan has some influence because the prevailing winds blow
from the west and southwest. The average January temperature is
about 5 degrees warmer than in south-central Wisconsin, and the
average July temperature is slightly cooler. In winter there is much
cold cloudy weather. Snow usually covers the ground for 3 or 4
months, and the soils are frozen most of each winter. In spring and
fall the weather is damp and chilly. Soils warm slowly in spring, and
ice and snow remain in the swamps and timberlands after they have
disappeared from the cleared land. The summers are generally mild,
but hot weather may be experienced for a few days.

The average annual temperature at Midland is 47.3° F., and the
average winter and summer temperatures are 23.8° and 69.4°, respec-
tively. Extremes as low as —30° and as high as 104° have been re-
corded, but these are rare.

The average length of the growing season at Midland is 144 days,
from May 10 to October 1. In most years the last killing frost in spring
and the grst in fall will be within 10 days of these average dates. In
the southern part of the county the growing season is about 10 days
longer than in the northern part.

The annual precipitation is seldom less than 20 or more than 35
inches. The mean annual precipitation of 25.71 inches is well dis-
tributed throughout the year. About a third of the rain falls in the

*Data on elevations from U. 8. Geological Survey maps.
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three main crop-growing months—May, June, and July—and about
a half in the average growing or frost-free season. Precipitation 1s
slightly less than 2 inches a month during the 6 coldest months, No-
vember through April, but it averages 215 to 3 inches during the 6
warmest months, May through October, and is seldom less than 17
inches. The average rainfall in May, the wettest month, is 3.15 inches.
Crops, pastures, and forests are apparently well watered in most
years. In 1910, the driest year on record at Midland, there was
about 1 inch of precipitation in the months of June and July. Itis
uncommon for 2 successive months to have less than 1 inch precipita-
tion, but there may be isolated months or periods of 30 to 45 days
during any year when there islittle rain. .

The main form of precipitation is rain, half of it falling at night.
Rains during the day are often accompanied by violent storms and
are likely to be heavier than those at night. “Heavy, short down-
pours (thunderstorms) are common in summer, but cloudbursts are
uncommon. Smooth relief retards rapid runoff, thus preventing
flash floods and minimizing erosion. Heavy rains are uncommon
when the ground is frozen late in the fall, in winter, or early in spring.

Some loss of moisture through runoff durin% spring thaws occurs
on the loam and clay loam soils, but the sandy loams and loamy sand
soils absorb most of the water from rain and melting snow. Some
areas of cropland, both on the nearly level upland and in the stream
bottoms, may be flooded in spring or immediatelf following heav
rains, but these periods of 1nun§ation are usually short. Floods
caused by precipitation in remote areas do not occur here, as the
streams are relatively short.

Snow also is an important form of precipitation, the annual snow-
fall averaging 40.8 inches. About 90 percent falls during 4 months,
December through March, and is well distributed through these
months. Deep snows do not ordinarily accumulate until the ground
is frozen, so they do not appreciably lessen frost penetration but defi-
nitely protect the soil from great variations in temperature.

Prevailing winds are from the southwest or west, and winds of high
velocity are uncommon. Wind velocity increases late in the morning,
reaching a maximum at 2 or 3 p. m., particularly in summer, then
decreases rapidly and is relatively gentle by sundown. Rainstorms
are usually preceded by strong southwest winds, but little wind ac-
companies long, gentle rains. Snowstorms often come from the
northwest and west. Tornadoes, or twisters, are uncommon but when
they do occur they cause considerable damage to small areas. Strong
windstorms sometimes severely damage small areas of crops. Few
acres are seriously damaged by soil blowing, although many plowed
fields and barren or overgrazed areas on exposed sandy ridges are sub-
ject to some blowing. Hailstorms, covering an area 15 to 2 miles wide,
occur on the average about twice each year, usually when only two or
three crops are susceptible to severe injury. Glaze, or sleet, storms
are relatively common in spring and late in the fall, but resultant
d}zltmlu)ge in the agricultural sense is confined largely to trees and
shrubs.

Climatic data as recorded by the United States Weather Bureau
station at Midland are given in table 1. These data are probably
reFr;sentative of the entire county, as there is little variation due to
relie
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TAaBLE 1.—Normal monthly, seasonal, and annual temperature and precipitation
at Midland, Midland County, Mich.

[Elevation, 604 feet]

Temperature Preclpitation
Month
Total for | Total for
Absolute | Absolute Average
Mean | poximum | minimum | Mean "h(;,g;:.cs‘; the;‘g%trmt snowfall
°F °F °F Inches Inches Inches Inches
26 3 60 —16 1 51 195 303 8
23 4 (1] —-24 1 55 135 149 101
216 85 -30 127 .99 66 9.8
23 8 065 —30 433 429 518 287
3286 75 -20 1901 01 415 77
45 7 91 5 1 08 102 123 19
58 0 95 23 315 4 56 571 .1
45 4 85 -20 7 04 5 59 11 09 97
67 0 100 24 225 25 535 0
71 8 103 38 2 87 .80 277 0
69 4 104 32 2.50 130 121 0
9 4 104 24 7 62 235 933 [}
September. . 630 98 26 2 58 .51 512 O]
October.__ 50 7 80 18 231 195 3 58 2
November 38 4 73 4 183 185 2 62 22
Fall ... ... 50.7 28 4 6 72 4 31 11 32 2.4
Year. ... ... 47.3 2104 1-30 25.71 410 54 836 92 40.8
{ Trace, 4 In 1910.
* August 1918 8 In 1942

! February 1912
WATER SUPPLY

The water supply for domestic and general farm use is obtained
largely from wells—it is abundant, but that from the deeper wells is
commonly slightly salty. Flowing wells are common only in the
vicinity of North Bradley. Although surface water for livestock may
be scarce in the pasture lands during summer, it is easily obtained
from shallow wells.

VEGETATION

The native forest cover consisted of a dense growth of hardwoods
and conifers. A definite correlation existed between the type of this
cover and the character of the soils, although on some sites a variet
of species, both hardwoods and conifers, were intimately associated.
Pine trees were most abundant on dry or semiwet sand soils and
hardwoods on the more clayey soils, both wet and dry, and on wet
sandy soils. The stand on the moister medium-textured soils and on
sandy loam soils consisted largely of white pines, with occasional
deciduous species. Jack pine and red (Norway) pine stands occupied
the driest sands. The principal deciduous species were elm, red maple,
swamp white oak, white oak, black and white ash, and basswood,
with some beech, hard maple (sugar maple), hickory, butternut, syca-
more, and cottonwood. In a few places hemlock was common. A few
of the wettest or marshy areas have a vegetative cover of reeds, cattails,
other coarse sedges and grasses, willows, spiraea, and alder,
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The organic soils—mucks and peats—have the following four natu-
ral vegetative types: (1) Marsh, (2) bush or shrub, (3) conifer and
tamarack, and (4) deciduous tree. Open swamps and marshes are
wettest and have a cover of sedges, reeds, and cattails. Dry peaty
swamps have a growth of blueberry, leatherleaf, bracken fern, and
sweetfern ; whereas wet peaty swamps support a growth of tamarack,
redcedar, and spruce. Swamps of well-decomposed muck, which
usually is underlain by clay substrata at 3 to 6 feet, support a growth of
elm, swamp white oak, and black ash. The natural vegetation of the
wet peat and muck swamps has been altered greatly by lumbering
operations and by frequent burning or brush fires. o

The vegetative cover is now markedly different from the original
stands, of which only a few patches remain. The present cover (1937-
38), roughly estimated at the time of the soil survey, is shown n
figure 2. )

About 40 percent of the land is cleared, and a few areas of this are
stony or are along winding river bottoms and used mainly for pasture.
The present cover on the moist sandy soils is dominantly aspen, elm,
oak, birch, and alder, and on the dry sandy ridges oak, aspen, and
pin cherry. The understory consists of weeds, as goldenrod, grasses,
sedges, bracken fern, and sweetfern. In man?r places the ground cover
in stump lands and less shaded second-growth areas is Kentucky blue-
grass and Canada bluegrass. Alsike clover, timothy, and bluegrass
grow wild on the clayey and more moist sandy soils of the old cut-over
forest land. Wintergreen, blueberry, moss, and bracken fern consti-
tute the ground cover on the moist acid sands, and sumac and sweetfern
on the dry sand plains and ridges.

ORGANIZATION AND POPULATION

The first permanent white settlement in what is now Midland County
was made in eastern Ingersoll Township in 1836. The county was or-
ganized in 1850, and as then constituted, included much of what is now
GGratiot, Bay, Saginaw, Isabella, Roscommon, Gladwin, and Clare
Counties, which were organized as settlement progressed.

The early settlers were of French and English origin and came from
the eastern part of the United States and from Canada. Later settle-
ments were made by emigrants from northern Europe and by pioneers
from the Eastern and Southern States. The population steadily in-
creased, from 65 inhabitants in 1850 to 27,094 1n 1940 (U. S. census).
Of the rural population in 1940 (16,765), 9,922 were classed as rural-
farm. Midland, the county seat and only city, has a population of
10,329. It is flanked on al% sides by rural homes of industrially em-
ployed workers, and its growth, together with the rural residents who
work in its industries, accounts for the increase in population of the
county in recent years. Coleman, North Bradley, Sanford, Averill,
Smiths Crossing, located along the Pere Marquette Railway, and Eden-
ville are small towns and villages.

INDUSTRIES

Lumbering was the first big industry in Midland County. Logs
were said to form a “jam” or “bridge” from Bay City to Edenville dur-
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Figure 2—Present land cover in Midland County, Mich.: 1, Cleared land—hay,
crop, pasture, and urban ; 2, brushland-—old cut-over forest land covered with a
scanty growth of aspen, alder, willow, spiraea, and a few oak, pine, and elm;
3, hardwood land—mainly second growth of elm, maple, oak, and ash; 4,
swampland—grasses and sedges, with alder, tamarack, spruce, and redcedar;
5, pine-stump land—imainly pasture with some brush and scattered trees.

ing parts of the year. Some of the timber was made into shingles,
hoops, laths, and boards in the local lumber mills as early as 1838,
Pine and mixed hardwood stands were largely cut by 1884, but many of
the lumber workers remained to engage in farming. The first mineral
or salt well was completed in 1878 or 1879, and bromine and salt in-
dustries were established. At present about 250 brine wells in the
vicinity of Midland supply part of the raw material for a large chemi-
cal industry. One of the industrial sources of income is from oil
wells, which began production in Greendale Township in 1928. The
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early production, however, has not been maintained, since only a few
new producing wells have been discovered. One open-pit clay mine
1s a source of clay for portland cement.

TRANSPORTATION AND MARKETS

The Tittabawassee River was a means of transportation to traders,
Indians, fishermen, and trappers prior to the first permanent white
settlements. The early settlers transported their wheat and other
commodities down the river by “pole boat.” A steamer gave regular
service between Midland and Bay City from 1837 until the Pere Mar-
quette Railway was completed as far as Midland in 1867 this railroad
was completed to Coleman in 1870.

All communities are well situated with respect to good roads and
have railroad connections with western, southern, and eastern Mich-
igan. Nearby Saginaw and Bay City are the lake ports. Beets, beans,
potatoes, wheat, and part of the corn, barley, and oat crops are trans-

orted by truck and by railroad. Livestock is sold largely to local
Euyers or nearby livestock markets. Milk is generally sold in bulk,
but some cream is marketed.

CULTURAL DEVELOPMENT AND IMPROVEMENT

The rural districts are well supplied with good roads, schools,
churches, and telephones, and recently rural electric power lines have
been extended, making electricity available to many farms.

AGRICULTURE

The agriculture of the early settlers consisted mainly of growing
potatoes, wheat, corn, and garden crops for home consumption. As
transportation facilities improved, however, and markets were created,
farmers began to raise more livestock and to sell their crops for cash.
Since 1900 the farm acreage and population have been quite stable,
despite the fact that farmers have moved to better soil areas and that
during the last 20 or 30 years many factory and oilfield workers have
established rural homes in the vicinity of the city of Midland and have
undertaken the practice of agriculture in a small way (pl. 1,4). Many
of the homes, however, are on soils that are poor for gardens. The
homes tend to be too crowded along the main roads, and sufficient land
is not always available.

CROPS

A gradual change in crops has accompanied the shifts in population
and land use in the county. While the farms were being established
during the period 1880-1900, hay, corn, wheat, oats, potatoes, and
garden crops were most important.

About 77 percent of the 2,113 farms in the county in 1940 grew hay
in 1939 (U. g census). The hay acreage increased steadily to a maxi-
mum of 27,725 acres in 1919 but has decreased slightly since that date.
Alfalfa has increased in the last 40 years from 2 to 12,698 acres. In
general, alfalfa and red clover hay have increased at the expense of
timothy-and-clover mixtures.
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Corn, an important crop from the time the county was first settled,
increased consistently in acreage from 1,564 acres in 1879 to 15,254 in
1919. It declined sharply in 1929 but increased again to 17,455 acres
in 1939. About 75 percent of the farms grow corn, using about four-
fifths of it for grain and the rest for silage and forage. The introduc-
tion of hybrid varieties in recent years has increased average crop
yields 5 to 15 percent. Oats are grown on about 53 percent of the
farms and are used mostly for feed. Their acreage increased steadily
from 1879 to 1919 but has declined about one-third in the last two
decades. At the beginning of the twentieth century, field beans
occupied 1,298 acres, and in the next 20 years the acreage increased
tenfold but has remained fairly constant in the last two decades.
Beans of the pea and navy bean varieties are grown on approximately
one-third of the farms and are sold to local elevators. The acreage
planted to barley has varied with the fluctuating demand for malting
grain by the brewing industry. Wheat acreage reached its peak in
1899 when 7,138 acres were grown, after which it declined, owing
partly to the development of the Great Plains wheatlands and partly
to increased production of field beans, sugar beets, and corn. Most
of the wheat is of the soft, or winter wheat, type. Though some is
fed to poultry, it is usually sold to elevators.

Hay, wheat, and rye acreages have decreased with the increase of
cash crops such as sugar beets, which were grown by 329 farms in
1939. Sugar beets are well adapted to the dark-colored heavy-
textured soils which comprise 10 to 15 percent of the total area of
the county. They were produced on 599 acres in 1899, 2,045 in 1919,
and 3,683 in 1939, The beets are thinned, hoed, and harvested by
transient Mexican laborers and hauled by truck to beet-sugar factories
in nearby cities.

Since 1900, potatoes have been grown for local sale as well as home
consumption. Almost three-fifths of the farms reported growing
potatoes in 1939, but the average acreage a farm was small. Some
Irish Cobbler seed is shipped to Ohio and Indiana.

Minor crops are rye, buckwheat, and chicory. Truck crops are sold
locally or consume({ at home. Orchards have never played an im-
portant role in the agriculture, chiefly because of the nearly level relief
and poorly drained nature of the soils. Apples are the principal tree
fruit, and 14,860 apple trees of bearing age were reported in 1940,
Wild blackberries and blucberries, abundant in many arveas, are picked
for local use. In 1939 there were 60 acres in raspberries and black-
berries, 53 in strawberries, and 22 in wild blueberrics. A few farmers
receive some income from berries and garden crops sold in Midland
and other nearby cities.

One-third of the area of all the cropland is in rotation or permanent
pasture consisting of bluegrass, quackgrass, alsike, sweetclover, and
timothy. Woodland pasture acreage is almost double that of plow-
able and other pasture.

The trend of agriculture is indicated in table 2, which gives the
acreages of the principal crops reported by the United States census
for the years 1879 to 1939, inclusive.
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TABLE 2.—Acreages of the principal crops in Midland County, Mich., in stated

years
Crop 1879 1889 1899 1909 1919 1029 1939
Acres | Acres | Acres | Acres | Acres | Acres | Acres
Corn, total ... i 1, 564 2,152 | 8,869 | 9,050 | 15,254 9,751 17,455
Harvested forgraln ___________....__._... 1,564 | 2,152 1 8,860 | 9,050 | 11,173 | 4,241} 15408
Cut for silage or fodder, hogged, or
grazed -- 4,081 | 5,510 1,857
Oats threshed
038

heat e
Barley . oo
RO e iemmeeas
Buckwheat.
Hay, total ...
Alfalfa. ... ...
Clover or timothy, alone or mixed. - [
Cloveralone. . ..o ocovomommaiaaaaaan 484 630
Small-grain hay. .. _ . .. ... . sl s 35 029
Annual legumes for hay. .. 88 233
Other tame hay cefe- 1,522
Wild hay_._... - 74 197
Field beans_. ... . .- 12,764
SURAT DS, - oo , 2 3,683
PoOtAtO8S . - e eecemaeaaeann 1, 1‘75;

Market vegetables. ... ...

1 Sweetclover.

LIVESTOCK AND LIVESTOCK PRODUCTS

_ Livestock and livestock products are important sources of food and
income on most farms in this county.

Dairying is one of the most Important agricultural enterprises.
Most dairy farms are located on intermediately productive soils despite
the fact t]Y.at dairying is usually practiced in conjunction with other
types of farming.” On April 1, 1940, there were 15,851 cattle over 3
months old on farms, mostly dairy breeds such as Holstein-Friesian,
Guernsey, and Jersey. Only a few beef and dual-purpose cattle are
raised. About 80 percent of the farms have 1 or more cows, and
about 65 percent sell fluid milk or cream.

A total of 307 farms reported 8,681 sheep over 6 months old on April
1, 1940. Shropshire and Hampshire are the common breeds. Both
wool and mutton are sold, usually to buyers from neighboring cities.
The majority of sheep farms are on intermediate to poor-grade agri-
cultural lanX.

Some poultry is raised on practically all farms, and poultry and
poultry products were sold by many farms in 1939. Hogs and pigs
are used for local and home consumption. A total of 7,073 over 4
months old on April 1, 1940, were reported on 1,112 farms.

An increase in the number of tractors has brought about a decline
in the number of horses and mules. About three-fourths of the farms
reported horses in 1940, largely mixed Percheron and Belgian stock,
but tshe2 total number has dropped in the last 20 years from 6,772 head
to 3,862,

The values of certain crops and livestock products in 1929 and 1939,
as reported by the Federal census, are shown in table 3.
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TABLE 3.—Value of certain agricultural products, by classes, in Midland County,
Mich., in 1929 and 1939

Crops 1929 1939 Livestock products 1929 1930
Allcereals...__._... _1$336, 845($577,671 {| Whole mlilk, cream, and butter
Corn for grain._ . 110, 803} 320, 566 sold. ..o $604, $443, 895
Wheat threshed .| 43,058 33,711 Whole milk
Other cereals. ..._____._.. .| 182,683| 223,394 Cream ! ... .o

Other grains and seeds___._. .| 632,642( 374, 808 Butter. ... ...
Hay and forage........______._.... 316, 3768/ 289,321 || Livestock sold or slaughtered..... )] 366, 549
Vegetables for sale and home use Cattle and calves *) 108. 159
(excluding potatoes and sweet- Hogs and pigs Q] 141, 633
potatoes) ... 59,319 Sheep and lambs.. .. ________ (O] 28, 767
For sale. .. 3,665 || Poultry raised and eggs produced.| 313, 323( 216, 067
For home use_....... . 55,654 || Woolshorn ... .............. 16,586| 14,178
Potatoes and swectpotatoes._.._._| 106,213| 74,557 || Honey produced ... _........_... 12,832| 11,410
Fruitsand nuts. ... .._....__._. 32,030| 30,470
Horticultural specialties sold__.__| 15,800 6,074
Allothererops._......_......__._. 61,731| 194,001
Forest productssold......._._.__. 18,308 2,244

! Both sweet cream and sour cream (butterfat).
1 Not available

TYPES OF FARM:

Farm enterprises are highly diversified in this county, as indicated
in the following tabulation, which shows the classification of farms
by the Federal census according to their major source of income in
1939:

Number
Farms with major source of income from:

Farm products used by farm households__ . . ____.___ 718
Field CropS. .o o 536
Dairy products_ e 433
LAVeStOCK o o o e 219
Poultry and poultry products_ . 91
Other livestock products_____ = 24
Fruilts and nuts_ e 14
Vegetables harvested for sale.___ . . ________ 4
Horticultural specialties_ - ___ 4

Livestock farming is widespread and consists largely of dairy cattle
and poultry production and growing most of the necessary feed
crops, as corn for grain and silage, oats, barley, wheat, alfalfa, red
clover and sweetclover, timothy, quackgrass, and tame and permanent
pastures, the latter frequently consisting of bluegrass. About 40
percent of the farms are classed as livestock farms.

General farms, comprising about 25 percent of the total, produce
the same crops and livestock as the livestock farms and, in addition,
certain cash or specialty crops, as dry beans, sugar beets, and potatoes.

A large number of small farms (35 percent) are operated on a
part-time basis by industrial workers who derive most of their income
from activities away from the farm. They produce vegetables, fruits,
and other horticultural specialties, togetKer with some poultry and
dairy products, mostly for home consumption.

In general, the livestock farming enterprises are found on relatively
large farm units located on soils of moderate to fair natural fertility;
the general farms are intermediate-sized units located generally on
soils of high to moderate natural fertility ; and part-time farms are of
relatively small size and usually located on soils of fair to low natural
fertility. These part-time farms are concentrated principally in close
proximity to the city of Midland, but some are wel? distributed
throughout the county.
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A, Rural home of an industrial employee. A large garden, a few fruit trees, and
perhaps a milk cow provide part of the famly living; B, an abandoned farm on
Newton loamy sand in the southwestern part of Jerome Township; C, alfalfa
on Brookston loam in depressional area in foreground; blowout arca in the
background in Weare sand.
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LAND USE

Farming in this county is highly diversified. About 55 percent of
the total area of the county was in its 2,113 farms in 1940, about
three-fourths of which were owner-operated. The average size of
farms is 87 acres, but the trend in size of commercial farms 1s toward
larger units. The number of farms, as well as the rural ¥opu1ation
and proportion of the county in farmland, has remained fairly con-
stant since about 1900. If the farms increase in number, they will
probably be of the part-time type, varying in size as the nonagricul-
tural occupations of the operators vary. Although the general trend
1s toward larger units, the increase in the number of small part-time
farms has offset any increase in the average size of farms.

Statistics on population, farms, and farm tenure, as reported by
the Federal census for the census years 1880-1940, are shown in table 4.

TABLE 4.—Population, number of farms, proportion of land in farms, and value
and tenure of farms in Midland County, Mich., in stated years

Population Farms }:{gﬁr{_ c:lﬁr:%? Farms operated by—
Year A county nlltprop- M
verage erty per an
Urban | Rural [Number size in farms farm Owners | Tenants agers
Number | Number Acres Percent | Dollars | Percent | Percent | Percent
......... 6, 803 855 78.0 19.8 1,510 95 8 42 ...
......... 10, 857 1,456 69 0 296 1,88 88.6 1.4 (...
_________ 14, 439 2,153 691 40 1. 704 86 8 2.1 L1
2,527 | 11,478 2246 78 8 52.2 3, 299 86 2 13.4 4
5, 483 11,754 2,163 93 8 50.9 8, 555 82.0 17.8 2
8,038 | 11,112 1,784 93 8 49 4 6,126 86.0 13.4 6
10,320 | 16,765 2,113 87.0 55.2 5,021 8.5 15.3 2
FARM TENURE

Most farms are operated by owners. In 1940 owners and part
owners operated 84.5 percent of the farms, tenants 15.3 percent, and
managers 0.2 percent. On those operated by tenants on a share basis,
the owner often furnishes part of the equipment, feed, labor, and
livesti)ock. About 30 percent of the rented land is farmed on a cash-
rent basis.

FARM INVESTMENTS AND EXPENDITURES

The average investment in all farm property per farm in 1940 was
$5,021, of which land and buildings representedp 75.6 percent; imple-
ments and machinery 11.6 percent; and domestic animals, poultry, and
bees 12.8 percent. In the same year land, including buildings, was
valued at $3,798 a farm, or $43.66 an acre.

Farmers on 816 farms (38.6 percent) spent a total of $36,650, or
an average of $44.91 a farm, on commercial fertilizers in 1939. Most
fertilizers bought are of medium analysis, as 4-8-6 and 2-12-8¢
although certain crops, as potatoes, if grown on soils of high to medium
organic content, require 2-12-12 or other mixtures high in phosphorus
and potassium. Some farmers apply superphosphate with barnyard
manure. Lime is usually purchased from the beet-sugar factories

‘ Percentages, respectively, of nitrogen, phosphoric acid, and potash.
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at a very low cost per ton. In 1939, 16 farms reported a total expen-
diture of $227 for 148 tons of liming materials.

Feed is another item of expense on many farms. Practically all
the roughage and much of the grain used by livestock is raised on the
farm, but ready-mixed feed, particularly concentrates, was purchased
in 1939 at a cost of $76,932 for use on 45.7 percent of the farms, an
average of $79.72 a farm.

Outside labor was employed by 959 farms in 1919, but in recent
years the available farm labor supply has been reduced and the oppor-
tunity for factory work has increased to such an extent that only 847
farms had outside help in 1939, for which a total of $150,980, or an
average of $178.25 a farm, was paid. Most of the hired labor on farms
is seasonal in character, although a few farms hire labor by the year.
The sugar-beet industry, which requires much hand labor, imports
many seasonal Mexican laborers. On other types of farms the intro-
duction of smaller types of power-driven harvesting machinery and
tractors has reduced the amount of outside labor required. The num-
ber of tractors increased from 395 in 1929 to 674 in 1940.

SOIL SURVEY METHODS AND DEFINITIONS

In making a soil survey the soils are examined, classified, and
mapped in the field and their characteristics recorded, particularly in
regard to the growth of various crops, grasses, and trees.

The soils and the underlying formations are examined systematical-
ly in many locations. Test pits are dug, borings made, and highway or
railroad euts and other exposures studied. Each exposes a_series of
distinct soil layers, or horizons, termed collectively the soil profile.
Each horizon, as well as the underlying parent material, is studied in
detail, and the color, structure, porosity, consistence, texture, and
content of organic matter, roots, gravel, and stone are noted. The
chemical reaction of the soil and its content of lime and salts are
determined by simple tests.® Other features taken into consideration
are the drainage, both internal and external, the relief, or lay of the
land, and the interrelations of soil and vegetation.

The soils are classified according to their characteristics, both in-
ternal and external, with special emphasis upon the features that in-
fluence the adaptation of t&m land to the production of crop plants,
grasses, and trees. On the basis of these characteristics the soils are
grouped into classification units, the principal three of which are (1)
series, (2) type, and (3) phase. In some places two or more of these
principal units may be in such intimate or mixed pattern that they
cannot be clearly shown separately on a small-scale map but must be
mapped as (4) a complex. Some areas that have no true soil—as
Gravel pits—are termed £5) miscellaneous land types.

The series is a group of soils having the same genetic horizons, simi-
lar in their important characteristics and arrangement in the profile

s The reaction of the soil is its degree of acidity or alkalinity expressed mathe-
matically as the pH value. A pH value of 7 indicates precise neutrality ; higher
values, alkalinity; and lower values, acidity. Indicator solutions are used to
determine the chemical reaction. The presence of lime is detected by the use of
a dllute solution of hydrochloric acid.
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and having similar parent material. Thus, the series comprises soils
having essentially the same color, structure, natural drainage, and
other important internal characteristics and the same range in relief.
'The texture of the upper part of the soil, including that commonly
plowed, may vary within a series. 'The series are given geographic
names taken from localities near which they were first identified.
Bergland, Colwood, Genesee, and Kawkawlin are names of important
soil series in Midland County.

Within a soil series are one or more types, defined according to the
texture of the upper part of the soil. Thus, the class name of this
texture—sand, loamy sand, sandy loam, silt loam, clay loam, silty clay
loam, or clay—is added to the series designation to give a complete
name to the soil type. Bergland loam and Bergland silty clay loam
are soil types within the Bergland series. Except for the texture of the
surface soil, these types have approximately the same internal and
external characteristics.

A soil phase is a variation within the type, differing from it in some
feature, generally external, that may be of special practical signifi-
cance. For example, within the normal range of relief of a soil type
some areas may be adapted to the use of machinery and the growth of
cultivated crops and others may not. Differences in relief, stoniness,
and degree of erosion may be shown as phases. Even though no im-
portant differences may be apparent that aftect the growth of native
vegetation throughout the range in relief, there may be important
ditferences in respect to the growth of cultivated crops. In such
instances the more sloping parts of the soil type may be segregated on
the map as a sloping or a hilly phase. Similarly, some soils having
differences in stoniness may be mapped as phases, even though these
differences are not reflected in the growth of native plants.

Some soil types possess a narrow range of characteristics and hence
are not divided into phases, but in those types that are divided, one of
the phases is generally of more common occurrence than the others.
Such a phase is considered to be the normal phase of the type and bears
no phase designation. Selkirk silt loam, for example, is divided into
two phases: (1) Selkirk silt loam (the normal phase) and (2) Selkirk
silt loam, sloping phase.

The soil type, or where the type is subdivided, the soil phase, is the
principal unit of mapping in soil surveys. Because these units are
more uniform than broader groups or classes of soils, more definite
statements about their use and management can be made. They are
the units to which agronomic data are definitely related.

Examples of soil complexes are found in Ogemaw-Selkirk complex
and Saugatuck-Newton sands, in which the soils are so intimately asso-
ciated that they cannot be separated on a map of the scale used.

The soil surveyor makes a map of the county or area, showing the
location of each of the soil types, phases, complexes, and land types
in relation to roads, houses, streams, lakes, section and township lines,
and other cultural and natural features of the landscape.

SOILS

The soils of Midland County vary greatly in chemical and physical
composition, natural fertility, adaptation to crops, grasses, and trees,
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and in response to management. These variations are reflected in the
morphological characteristics, which are used as the basis for separat-
ing the mapping units. Thirty-eight mapping units, consisting of 31
so1l types, 2 additional phases, 2 complexes, and 3 miscellaneous land
types, are identified and shown on the soil map.

Most of the soils are swampy or poorly drained in their natural
state, owing to the nearly level relief and the almost universal presence
of a clay layer within 10 feet or less of the surface, which causes a rela-
tively high suspended water table. Over the larger part of the county
the soils are developed from sandy material that was deposited on this
clay layer. Potential agricultural value of the land depends largely
on the depth at which clay occurs. The best soils for general farming
are those in which clay occurs at or within one or two feet of the sur-
face, but most of these, however, cannot be farmed until artificial drain-
age has been provided. The soils having sandy loam and loamy sand
surface layers are generally lower in plant-nutrient content, less re-
tentive of moisture, and therefore generally less productive of the
common farm crops than are the more clayey soils.

SOIL SERIES AND THEIR RELATIONS

The soil series are combined into three groups for the purpose of
simplified description—(1) soils of the level to gently undulatin
lake-bed plains, (2) soils of the river flood plains, and (8) soils o
the bogs and swamps. Some of these groups are divided into smaller
subgroups to bring out differences in parent material and drainage.

The soils of the level to gently undulating lake-bed plains are
divided into three subgroups—(1) calcareous glacial till and lacus-
trine deposits (heavy-textured materials), (2) light- to medium-tex-
tured calcareous coarsely sorted till materials underlain by bouldery
till and fine lacustrine deposits, and (3) soils developed from deep
well-sorted sandy materials.  All occupy nearly level relief, but the
grouping reflects the productivity, ease of tillage and fertility mainte-
nance, use, and management, as well as texture.

The soils developed from heavy-textured materials have loam or
heavier textured plow soils, those from light- to medium-textured
materials usnally Hmve sandy loam to loamy sand surface soils, and
those from deep sands have sand to loamy sand surface soils. Under
natural conditions the drainage of almost all the soils in these groups
is slow to imperfect because of low surface gradients and ground-
water tables that are relatively high, being at or near the surface in
many places; but some of these soils have relatively deep ground-
water tables and are relatively well drained. The resulting variations
in the natural soil moisture brought about by these drainage condi-
tions gives rise to markedly different soil profiles, and on the basis
of these, the soil groups are subdivided into poorly drained, inter-
mediately drained, and well-drained soils. Before large areas of the
poorly and intermediately drained soils could be cultivated, it was
necessary to establish systems of artificial drainage.

The classification of the soil series in groups and subgroups, together
with some morphological characteristics, is shown in table 5.



Tasrr 5.—Key to sofl series of Midland Oounty, Mich.
SOILS OF THE LEVEL TO GENTLY UNDULATING LAKE-BED PLAINS

Subsofl Subetratum
Sofl sarfes Parent material
Reastion Color Texture ! Reaction Oolor Textare Reastion
Tusoolsoeoav---| Adld Brown or brownish | Fine.. Aetd Yellowish gray.-...-.. Fine (N8)eeooceennen Oalecarecus.
....... 40eeeeeo-...| Mottlod. do do, Pinkich do. Do.
Belkirk. o g‘_ gray.
Toledoeee-coeee- m m(mu- Neutral QGray and yellow. do. Neutral Gray. do. Do.
Brookston.. .- : do Mottled bluish gray. do. do Grayksh yellow. do. Do.
Bergland. .. ... Slightly acid. .-.-.| Mottled gray. do. Nearly neutral....{ Pinkish or reddish { Vetyfina_............ Nmentral to caloare-
Aremas______.... Medium aeld..... Brown Coarse. Strongly acid...... .| ¥ yellow. Fina. Caleareous.
Ogemaw......... do Mottled brown and ... do do. Gray or pinkish gray. do. Do.
Masomb. .| Im &mdlnm- Neutral Bmwnhhynllov do. Neatral...........| Mottled gray. do. Do.
sorted till
A
Kawkawiin.._..|{ by bouldery till and Slightly acid.. ... Mottled grayish ]| Fine Slightly aeid......] Pinkish gray. do. Do.
fine laecustrine brown.
Colwood......... Neutral do. Vﬁﬂmmdand Neutral. ..........| Yellowish gray........| Interbedded very fine Do.
M do._. 5 do Plnlsh gray or gray...| Fhaes oo Do.
Oshtemo. .- Y7 Gﬁm brown do. Yellowish g 2| Coarsa_ - 7TTTTITI T Do.
....... do. Bmwn or yellowish do. do. Grayish y&g do. Add.
Weare. .ceceee..] do. do. do. do do. Do,
dee welleorted
Baugatuck .. ... do. Dark hmwnm or red- | ... do. do. Gray and yellow. do. Do,
Newton ... ..o, Gmy do. do. do. do. Nentral,
e mmmmee acld...... streaked wlt.h do Neutral do. do. Noutral to calcare-
Grenby. Slightly Chg. py
S8OILS OF THE RIVER FLOOD PLAINSB
Ooarse to fino...| Neutral........... Light brown.......... Modium to coarse...-.| Neutral.
Fine to coarse. do. Mottled brownish Hine, Neatral to alkaline.
gray and rust brown.
SOILS OF THE BOGS AND SWAMPS
Musky. Ngnlhmlm Brown Muck. Neutraltoealoare. | Gray...-.c-coceccaaeas Olay (below 2-3 foet) .| Calcareous.
ous.
a0 ....... Neutral Black. Muek and olay____| Neutral do. Band orelay.... ... Neutral.
Qo Agid Black or brown. Variabls. Acid do. Sand Acid.

:Vayﬂnodltychya:;lchrﬂmdnhammdsﬂtychyhm.moﬂm—hm.ﬂnamdyhm,mdmdyhm.mhmymdmdm&

704087—50 (Face p. 168)
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The soils developed from heavy-textured materials are the well-
drained Tuscola, the imperfectly drained Selkirk, and the poorly
drained Toledo, Brookston, and Bergland. The Tuscola, Selkirk,
Toledo, and Bergland soils are developed from lacustrine sediments
from calcareous glacial till, and the Brookston from glacial till that
in many places was reworked by lake action. The Tuscola soil has a
grayish-brown silty surface soil that in most places has a high con-
tent of very fine sand and silt. The subsoil is brownish-yellow silty
clay loam with lenses or strata of silt and very fine sand, and the
substratum consists of calcareous yellowish-gray stratified silt and
very fine sand with some layers of clay. Selkirk soils have light
brownish-gray silty surface soils, mottled gray, yellowish-brown, and
reddish-brown clay subsoils, and pinkish-gray calcareous clay sub-
strata. Toledo and Brookston soils have very dark-gray clayey sur-
face soils and mottled gray and yellow subsoils. The calcareous sub-
stratum of the Toledo is gray stone-free silty clay, and that of the
Brookston mottled bluish-gray clay containing gravel and stones.
Bergland soils have very dark-gray clayey surface soils, mottled gray
and grayish-brown subsoils, and pinkish- or reddish-gray calcareous
clay substrata that contain some stones but are generally stone-free.

he soils developed from light- to medium-textured materials are
the well-drained Arenac, the imperfectly drained Ogemaw, Macomb,
and Kawkawlin, and the poorly drained Colwood and Munuscong.
Arenac, Ogemaw, Colwood, and Munuscong soils have developed from
lacustrine or outwash deposits, which, in the case of the Arenac, have
been subject to some wind sorting in piaces. Macomb and Kawkawlin
are developed from glacial till that in most places has been somewhat
modified by the action of waves. Arenac soils have brownish-gray
sandy surface soils, brown upper subsoils, grayish-yellow or mottled
yellowish-brown and gray lower subsoils, and, at an average depth of
about 4 feet, calcareous clay substrata. Ogemaw soils are nearly
similar to the Arenac but have poorer drainage, the subsoils are
mottled, and the clay substrata usually lie at a depth of 1 to 3 feet.
Macomb and Kawkawlin soils have dark brownish-gray surface layers
and mottled brownish-yellow and gray subsoils. In most places these
layers are sandier in the Macomb than in the Kawkawlin soils. The
calcareous substrata are mottled gray in the Macomb and pinkish gray
in the Kawkawlin. Colwood and Munuscong soils have dark-gray
surface soils and gray subsoils and substrata. Colwood soils are de-
veloped in interbedded wind- and wave-sorted lacustrine sands, silts,
and clays, but Munuscong soils are developed in sandy outwash de-
posits underlain at a depth of about 1 or 3 feet by clay till.

The soils developed ?rom deep sands are the well-drained Oshtemo,
Rubicon, and Weare, the imperfectly drained Saugatuck, and the
poorly drained Granby and Newton. All have developed from out-
wash materials, with a high percentage of quartz, that were deposited
in water, and in most places calcareous till substrata occur at a
depth of 5 to 10 feet. The Oshtemo soil occupies long, narrow, low
ridges in the vicinity of Coleman, which mark former lake shores.
It has a light grayish-brown surface soil, yellowish-brown subsoil,
and yellowish-gray substratum containing a small quantity of gravel.
Rubicon occurs on the well-drained sand plains; Weare on the higher
lying dry winding beach ridges and bars; and Saugatuck, Newton,

704037—B50——2
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and Granby in depressions or broad flats that have a snspended or
high water table. The surface layers of the Rubicon and Weare soils
are light gray, the subsoils light brown, and the substrata grayish
yellow. Saugatuck soils have nearly white surface soils, dark-brown
and usually cemented subsoils, and mottled gray and yellow substrata.
Granby and Newton soils have dark-gray surface layers, gray subsoils,
and gray and yellow substrata. Granby soils are slightly acid to
neutral in reaction, and the Newton soil 1s acid. As contrasted with
Granby soils the Newton soil is developed mostly from nearly pure
sand, but in some places the parent material contains small quantities
of gravel.

The Genesee and Griffin soils are developed fromn alluvial deposits
on the river flood plains. The Genesee are well drained, brown, and
friable throughout, whereas the Griffin are poorly drained, grayish
brown in the upper part, and mottled with brownish gray and rust
brown in the lower.

The soils of the bogs und swamps are developed from accumulations
of plant remains in former shallow ponds or very wet depressions.
The surface layers are nearly black, the lower layers of organic matter
are brown, and the mineral substrata are light gray. In most places
these soils have been burned beyond recognition as to the original
character of the vegetation and the nature of the surface soil, and they
are mapped as Muck and peat. Two types and one burned phase, suffi-
ciently important to separate from the complex group of organic soils,
are mapped as Carlisle muck and its burned phase and Kerston muck.
Because of severe burning, nonagricultural value, or small areal extent,
most areas of the various mucks and peats are mapped as a complex.

DESCRIPTIONS OF SOIL UNITS

In the following pages the soil types, phases, and land types are
described in detnihmd their agricultural relations discussed. Their
location and distribution are shown on the accompanying map, and
their acreage and proportionate extent are given in table 6.

TABLE 6 —Acrcage and proportionate extent of the suils mapped in Ahidland
County, Mich.

Souls Acres g},,’t Soils Acres gfr:'t
Arenac loamy sand____._____ ______ 6, 464 19 || Macomb sandy loam_.____._...____ 8, 448 25
Arenac sandy loam________ -.-| 6,144 18 |l Muck and peat.._______. . 1,084 6
Bergland loam______.._____ -] 9,536 2 9 i Munuscong loamy sand 25, 084 78
Bergland siity clay loam_ R 2, 496 8 i| Munuscong sandy loan 16, 0600 48
Brookston loam__________. 20, 864 6 3 || Newton loamy sand .. _ 40,808 | 123
Brookston silty elay loam . 1,728 5 || Ogemaw loamy sand 20, 352 61
Carlisle muek. .. _...____ 256 1 || Ogemaw sandy loam __ 9,984 30
Burned phase___.___ 448 1 || Opemaw-Selkirk complex 3, 264 10
Colwood fine sandy loam..__ o 5,440 1 6 || Oshtemo loamy sand____ 384 1
Colwood very fine sandy loam_____.[ 2,304 .7 ]| Rubieconsand..____.____ 13, 056 39
Genesee sandy toam_______.__ | 2,210 7 || Saugatuck sand.______._ - 21,312 64
(encsec silt loam .. __ 2, 496 8 || Saupatuck-Newton sands .-} 80,368 | 151
Granby loamy sand___ 8,064 2 4 || Selkwk salt loam.____.___ _-| 5,376 16
QGranby sandy loam._ __ - 806 3 Sloping phase_____ - 806 .3
Gravel pits_..________. . 64 [ () Toledo silty clay loam_ 4,032 12
QGriffinloam_.________. ..l 3,648 1 1 [{ Tuscola silt loam______ 512 2
Griffin sandy loam. . ..| 5,568 17| Wasteland.__________ 256 1
Kawkawlin Yonm ______ 7,424 22| Wearesand__..______.__._______.___ 14, 582 44
Kawkawlin sandy loani__ -.| 8,812 25
Kerstonmueck._. ... ..______.._._.._ 512 2 Total. ... ... 332,800 | 100 0

! Less than 0 1 percent



MIDLAND COUNTY, MICHIGAN 19

Arenac sandy loam.—This moderately well drained soil occurs in
small widely distributed areas throughout the county. It occupies a
total of 6,144 acres, usually on low, narrow, winding ridges in areas
consisting largely of poorly drained soils. 'Lying 2 to 5 feet above
the lake plain, these ridges represent bars or beaches of glacial lakes
that contain a high proportion of fine and very fine sands and may
have strata or lenses of clay and silt occurring usually at depths below
9 feet. In a few places the soil material is lari;ely sand, containing
some pebbles; in other places, as in Hope Township, the soil occurs on
an undulating, or “sag and swell,” type of relief, the individual areas
occupying low knolls, or “swells, in association with Colwood fine
sandy loam in the swales or sags.” The native forest was dominantly
white and red pines but probably contained some hard maple, oak,
and beech trees.

In cultivated fields the surface soil, to a depth of 7 or 8 inches, is
brownish-gray sandy loam or loamy fine sand, in some places underlain
by a 2- or 3-inch subsurface layer of nearly white loamy sand or loamy
fine sand. The subsoil, to a depth of 15 or 20 inches, is brown to
yellowish-brown sandy loam, weakly cemented in some places. The
deeper subsoil is brownish-yellow loamy sand or loamy fine sand to
a depth of about 36 inches, underlain by a layer of grayish-yellow
loamy sand or loamy fine sand faintly mottled with gray and rust
brown. The substratum of clay or interbedded clay, silt, and fine
sand, deposited when this area was covered with water, or cobbly
clayey glacial till is reached in most places at a depth of about 4 feet.
Generally this clay floor is nearly level and the thickness of the sandy
covering constant over a soil area, but in some places the surface of
the clay is uneven and not parallel to the surface of the soil. The
reaction is medium to strongly acid in the surface and upper subsoil
layers and neutral to slightly acid in the deepest sandy layer; the clay
substratum is calcareous. The deep sandy part of the soil is slightly
coherent, but no definite cemented or other definite structure has de-
veloped. The clay substratum is relatively impervious and highly
retentive of water.

This is not fertile soil, and crops suffer from lack of moisture during
prolonged periods of drought. Owing largely to its wide distribution
in small areas surrounded by more productive soils, however, about
60 percent of the total area is clearecf: half of which is in tilled crops
and the rest in pasture. As a high percentage of the area in tilled
crops occurs as narrow bands in fields composed largely of some other
soil, the cropping practices are determined by the requirements of the
more extensive soil. It is, however, common practice in these fields to
apply lime and make heavier applications of manure and fertilizer on
the sandy ridges than on the adjoining soils. Where the soil occurs
in bodies large enough to dominate a field, it is likely to be used for
pasture, or a long rotation principally of grasses and legumes with
some small grains and few intertilled crops is practiced. Some areas
are used for potatoes, small fruits, and truck crops for local consump-
tion. Asthissoil warms early and responds to fertilization, much of it
is used for home gardens. Average yields of the staple general farm
crops are low.

Practically all the water falling on this soil is absorbed. Where
fields are plowed in fall and left bare all winter, erosion by wind may
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cause some damage. This is easily Erevented by growing cover crops
whenever the soil would otherwise be bare or by allowing grass and
weeds to grow.

Arenac loamy sand.—Although similar to Arenac sandy loam, this
soil differs in that it has more sand in the surface and subsoil layers
and a somewhat thicker covering of sand over the clay floor. The total
area mapped is 6,464 acres. About 50 percent of it is cleared, half of
which is cultivated.

The soil is not well suited to crops, as the moisture-holding capacity
is low, and, unless rainfall is adequate and well distributed throughout
the growing season, yields are very low or perhaps fail completely.
It is moderately well suited to spring pasture, as it dries early and
can be pastm'e(rat this time of year when poorly drained soils, with
which it is usually associated, are soft. It does not furnish much graz-
ing late in summer. Areas near dwellings are used as gardens because
they warm early and respond to management. The water-holding
capacity and general productivity can be greatly increased by practices
that add organic matter to the soil and light lime applications to
correct acidity. Where cover crops are grown or heavy applications
of manure made, potatoes, small fruits, and truck crops are grown
successfully for local consumption. Although erosion is not a hazard
in most places, this soil should not be left bare for long periods as
severe damage from blowing may result.

Bergland loam.—This dark-colored poorly drained soil developed
on broad level flats and in swales or depressions on pinkish- or reddish-
gray clay till or lake-laid clay in the northern part of the county in
association with Arenac, Ogemaw, Macomb, and Kawkawlin soils.
The total area mapped is 9,536 acres.

The 6- or 8-inch surface layer of very dark-gray or somewhat black
loam is underlain to a depth of about 12 inches by a dark-gray heavy
loam or clay loam subsurface layer. These layers contain practically
all the organic matter in this soil, and, as the color indicates, the content
is relatively high. The subsoil, to a depth of about 30 inches, is bluish-
gray silty clay loam, mottled with rust brown and brownish yellow.
The substratum is pinkish- or reddish-gray clay till or lake-laid clay,
which contains some stones and small pebbles in some places but is
generally relatively free of stone fragments. The upper layers are
very slightly acid, but the lower part of the subsoil as well as the
substratum 1s neutral to alkaline in reaction.

Practically all the soil is cleared and used for crops. About 10
percent of it is in permanent pasture or woodland, most of which is
1solated from other productive soils or is very difficult to drain.
Hay, rotation pasture, and corn (generally cut for silage) are the
principal crops, but some beans, sugar beets, and oats are grown. The
cropland requires drainage, and ordinarily drainage lines spaced at
intervals of 3 to 5 rods are sufficient. Where drainage is adequate and
complete fertilizers are used, good yields are obtained.

Bergland silty clay loam.—Covering a total area of 2,496 acres,
this soil is similar to Bergland loam except that the surface layers are
finer textured, ranging from clay loam to silty clay loam, and the
pinkish-gray clay substratum lies at an average depth of 24 inches.
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Agricultural practices on this soil are much the same as on the loam,
but, owing to the higher clay content in the surface layer, it is some-
what more difficult to manage. Many farmers plow this soil in fall, as
the alternate freezing and thawing during winter improve the tilth.
Drainage of the cropland is required, and ordinarily drainage lines at
intervals of 3 to 4 rods are sufficient. Where drainage is adequate,
complete fertilizers are used, and green manures and deep-rooted
legumes, which improve tilth as well as fertility, are grown, and

good yields are obtained.

Brookston loam.—When adequately drained this dark-colored
poorly drained soil is one of the best agricultural soils in this area.
It is developed on gray calcareous fine-textured glacial till and is one
of the more extensive soils in the county, occupying 20,864 acres.
Broad nearly level areas are associated with smaller areas of Kaw-
kawlin and Macomb soils in the southern part. The native vegetation
consisted largely of red maple, elm, ash, basswood, swamp white oak,
and hickory trees with some sedges and marsh grasses in the wetter
spots.

The 6- to 8-inch surface layer is dark-gray nearly black loam, and
the subsurface layer, to a depth of about 12 inches, is moderately dark-
gray heavy loam or silty clay loam. The subsoil, to a depth of about
3 feet, is gray or bluish-gray silty clay loam, mottled with rust brown
and grayish yellow. The underlying substratum is grayish-yellow
calcareous fine-textured glacial till. The surface and subsoil are
neutral in reaction, and free lime is abundant in the substratum.

About 10 percent of the soil is still in forest, 70 percent in cultiva-
tion, and the rest in permanent pasture or wild hay meadow. As the
soil is poorly drained, adequate artificial drainage is necessary before
the common farm crops can be grown; therefore most fields are ade-
quately drained with tile. Corn, sugar beets, dry beans, oats, barley,
wheat, and hay are grown extensively. A common rotation consists
of corn, beets or dry beans; oats, barley or wheat; and alfalfa, clover
or mixed clover and timothy. In some years alfalfa and winter wheat
are injured by heaving, but generally yields of all crops are high.
Much of the land is fall-plowed, as this aids in improving the ti%th
and permits earlier sowing in spring. Little lime and manure are
used, but commercial fertilizers are applied to root and grain crops.
Green-manure and cover crops are not extensively grown as there is
little danger from erosion even on bare land, and the organic matter
supply can be maintained by turning under a sod every few years.
Tilth can be maintained by the use ofg legumes in the rotation.

Included with this soil are small areas where the surface layer is
sandy and others where it is a clay or clay loam. In some places,
particularly near the center of the county, parts of individual areas
may have a pinkish-gray substratum similar to that of the Bergland
soils. In the southeastern part a relatively hard cemented layer,
which contains more yellow than the typical yellowish-gray till and
in some places is brownish yellow, occurs in the substratum of some
areas at a depth of 3 to 6 feet. The hardness of this layer is not due
to a higher content of clay but rather to the fact that 1t is cemented
or has been compacted by being overridden by ice durir:ig the glacial
period. This hard layer does not appear to affect yields or the use
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of land that is adequately drained, but it adds to the difficulty of
drainage as it is very difficult to excavate. In most places lateral
drains are above it, but main ditches and canals extend into it. A
few boulders and cobbles are on and in the soil, but in only a few
places has it been necessary to remove stones to cultivate the land.

Brookston silty clay loam.—This dark-colored poorly drained soil,
occupying a total of 1,728 acres in the same general areas as Brookston
loam, is similar to that soil except that the texture is finer, particu-
larly in the surface layer, and the organic-matter content of this layer
may be slightlv higher. The native vegetation included the same
species, but a larger part of this soil was covered with sedges and
other marsh vegetation,

About 90 percent of this soil is cleared, 75 percent of which is
cultivated, The management practices, use limitations, and yields
are nearly the same as on Brookston loam, but drainage tiles need to
be spaced at closer intervals than on that type. Corn, sugar beets,
and red clover are the most important crops, as winterkilling of
wheat and alfalfa is more common and small grains are more hable
to lodge. Fall plowing is a common practice, as it tends to improve
tilth, and erosion is not & problem. As the soil is relatively fertile
and easily kept in a high state of productivity when adequately
drained, only moderate quantities of manure and commercial fertilizer
are applied.

Carlisle muck.—Decayed remains of former vegetation almost en-
tirely compose this nearly black organic soil. It occupies slight depres-
sions on smooth plains on a total of only 256 acres, mostly in the south-
ern part of Mills Township. Artificial drainage might be difficult to
establish. The native forest consisted largely of elin, soft maple, black
ash, and willow trees. All areas are still forested, and the cut-over
composition is similar to that of the native forests.

The 10- or 12-inch surface soil is nearly black muck, beneath which
is dark-brown less well decomposed muck that rests on calcareous clay
at a depth of 2 to 5 feet. In some parts of the State bodies of this type
of muck have been drained and have produced high yields of mint,
onions, celery, and other special crops, but in this county drainage
ilifﬁculties and cold climate probably limit the use of this soil to wood-
and.

Carlisle muck, burned phase.—In most places this soil is wild un-
used land that represents areas of the normal phase from which a large
part of the organic material has burned off. It occurs in the north-
eastern part of the county, occupying a total of 448 acres. The native
vegetation consisted of elm, soft maple, black ash, and willow trees.
Since burning, however, aspen, alder, willow, grasses, and weeds have
sprouted, and pasture is abundant in some areas during the dry months.

The surface consists of gray or reddish-brown ashes, more or less
mixed with organic matter, underlain by brown organic matter and
clay floor. The thickness of the various layers and the depth to the
clay floor vary somewhat according to the severity of burning. In
many places burning was very uneven, and the microrelief of the sur-
face may be very irregular.

Drainage, spottiness of the soil, uneven relief, and cold climate limit
the use of this soil to pasture land.
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Colwood very fine sandy loam.—Owing to the complex pattern of
this soil most areas contain less than 40 acres and new fields are com-
posed entirely of it. This type is developed on interbedded lake-laid
sand, silt, and clay as nearly level or very gently undulating land in
association with Colwood fine sandy loam, Arenac sandy loam, and
Toledo silty clay loam. It covers a total area of 2,304 acres and is a
common soil in the southeastern part of the county, particularly in the
castern part of Ingersoll Township. The native vegetation consisted
principally of elm, soft maple, and ash trees.

The surface soil, to a depth of 6 or 8 inches, is dark-gray or dark
grayish-brown very fine sandy loam to light silt loam, relatively high
in organic-matter content. The subsurface layer, to a depth of about
18 inches, is gray or brownish-gray very fine sandy loam or light silt
loam, faintly mottled with grayish yellow and containing spots and
streaks of rust brown. The subsoil. to a depth of 30 or 86 inches, is
mottled gray, grayish-yellow, and brownish-gray silt loam or silty
clay loam. The substratun is gray and yellowish-gray silt, clay, and
sand. The sandy layers are the yellowest, and some lenses of clay are
pinkish gray. Thin layers of clay, silt, or sand may occur in any part
of the soil, and some small areas having a sandy surface soil are in-
cluded on the map. Most of these sandy spots occupy slight rises or
low knolls. The reaction of the surface and subsurface layers is
slightly acid to neutral, but. the subsoil in most places is slightly cal-
careous.

Practically all of this soil is now cleared and used for crops. Arti-
ficial drainage must be provided before most areas can be cultivated
successfully. The drainage system requires careful planning because
of the variable texture of the subsoil, and also, in places, because of
the undulating relief. This soil is cold late in spring, and some farmers
plow in fall so that early seeded crops may be planted at the proper
time. Alfalfa, corn, beans, and small grain return good yields. Stable
manure and commercial fertilizer are used on intertilled crops, and
some green-manure crops are grown. Complete fertilizers respond
well, and yields of common crops are good.

Mapped with this soil in the shallow depressions are small spots
of Toledo silty clay loam too small to show separately on a small-scale
map.

Colwood fine sandy loam.—Developed on lake-laid sand, silt, and
clay this moderately dark-colored poorly to imperfectly drained soil
is similar to Colwood very fine sandy loam in color but has a higher
content of medium and fine sands in the surface and subsoil layers.
It occurs on gently undulating to nearly level relief in association with
Toledo silty clay loam, Colwood very fine sandy loam, Tuscola silt
loam, and, 1n places, Arenac and Newton loamy sands in an intricate
or highly detailed pattern. It is a common soil in the eastern part
of the county, particularly in Hope and Ingersoll Townships. The
total area mapped is 5,440 acres, but most individual areas are small,
containing less than 40 acres.

Only about 50 percent of this soil is cultivated. It is much less
fertile and more droughty than the very fine sandy loam. Generally,
drainage is not needed on this soil except for small wet spots as found
in eastern Hope Township. Light applications of lime and complete
fertilizers are needed. Early summer crops do best. 'When associated
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with Arenac and Newton loamy sands or other relatively unproductive
soils, much of the soil is undrained and is used only for forest or per-
manent pasture. Where associated with Tuscola and other relatively
productive soils, most of this soil is drained and used for cultivated
crops.

Cropping practices are about the same as on Colwood very fine
sandy loam, but it is necessary to return more organic matter in the
form of stable manure, green manures, and crop residues to this soil
than to the finer textured heavier soils. Fall plowing is not practiced
extensively, as some soil is lost from the more sandy areas by blowing
when the soil is bare.

Mapped with this soil are many areas in Hope Township where
a Inyer of sand 1 or 2 feet thick was deposited on fine-textured geposits.
The soil in some of these included areas is probably little different from
Munuscong sandy loam.

Genesee silt loam.—Most areas of this well-drained alluvial soil,
which includes many imperfectly drained areas, are long, narrow
strips paralleling the streams. A total avea of 2,496 acres is mapped on
the nearly level flood plains of the larger streams in association with
Griffin and Kerston soils. Some areas are flooded annually, while
others accupy relatively high bottoms and are seldom inundated.
Harmful depcsits of sand are made on some fields during severe floods,
but dams protect areas lying downstream by storing water during wet
periods so that many former frequently flooded areas are seldom
flooded now. The native forest consisted largely of elm, soft maple,
ash, sycamore, basswood, oak, and butternut trees.

The 6- or 8-inch surface soil is dark-brown or dark grayish-brown
friable silt loam or light loam. The subsoil, to a depth of about 24
inches, is brown or light-brown friable silt loam that may have strata
or lenses of sand. The substratum is grayish-yellow stratified sand
and silt, and layers or lenses of gravel occur in places. Streaks or
spots of rust-stained material appear below a depth of 20 or 25 inches
insome areas. The reaction is neutral to slightly alkaline in all layers.

About 40 percent of the soil is cleared for cultivation or pasture;
the rest is in frequently flooded bottoms, in bands too narrow to be
made into fields, or in places where the associated upland soils are
sandy and relatively unproductive. It is one of the most productive
soils in the county, and crops are rarely ruined by flooding. Corn,
beets, beans, small grains, and grasses return high yields. Alfalfa
and clover are grown on areas that do not flood regularly. Small grain
may lodge, and such perennial crops as clovers, alfalfa, and grasses
are subject to heaving on the more moist areas. Productivity is
maintained by the use of commercial fertilizers in a 4- or 5-year rota-
tion that includes 1 or 2 years of grass or clover.

Genesee sandy loam.—Natural levees are formed in long, narrow
areas by this alluvial soil. The relief is gentlé' undulating or billowy,
and drainage is good. The soil is similar to Genesee silt Ioam, except
that the several layers are light brown and sandier and the substratum
in many places is sand or loamy sand. Most of the total area of
2,240 acres is in pasture or forest, as it is not so productive as the silt
loam, and few areas are large enough to be made into a field. Culti-
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vated areas usually form part of a field of Genesee silt loam and are
managed in the same way.

Granby loamy sand.—A total area of 8,064 acres of this soil is
mapped, principally in the northern Ifart of the county, especially in
the Edenville and Mills Townships. Individual areas are large, some
containing more than 1,000 acres. This dark-colored poorly drained
soil is developed in nearly level deposits of sand and resembles Newton
loamy sand in color, but the subso1l and substratum layers are neutral
to alkaline, whereas the Newton soil is strongly acid to a depth greater
than 3 feet and contains a higher percentage of quartz-bearing sand.
The native vegetation was largely elm, soft maple, basswood, aspen,
and alder trees, sedges, and grasses.

The 4- to 10-inch very dark-gray loamy sand surface soil is mucky
in some places, particularly in the upper part, and is medium to slightly
acid. The subsoil, to a depth of about 24 inches, is gray sand or
loamy sand with some streaks or spots of brownish yellow, and the
substratum is mottled gray, grayish-yellow, and yellowish-brown sand
or slightly clayey sand. Both subsoil and substratum are neutral or
mildly a]ialine, and the substratum contains carbonates of lime and
magnesium in most places. Discontinuous layers or lenses of silt and
clay occur in a few places in the subsoil and substratum, and a till
clay floor lies at a depth of 3 to 6 feet. The subsoil and substratum
contain coarse sand and gravel in places, particularly in the south-
eastern part of Edenville Township. The areas in Mills Township are
somewhat more poorly drained than others and generally have a thin
mucky layer 3 to 5 inches thick on the surface. The native vegetation
here was largely sedges and rushes, and these plants make up a large
part of the present ground cover.

About 25 percent of the soil, mostly in Edenville Township, has been
cleared, 20 to 30 percent of which 1s cultivated. Adequate artificial
drainage by means of open ditches or tile is not difficult to establish
where outlets are available, but as the productivity is low most cleared
areas are used as pasture. Corn, smaﬁ grain, and timothy are grown
on some areas, but yields generally are only fair to poor.

Mapped with this soil are small bodies of muck, Saugatuck, Weare,
Ogemaw, and Newton soils that are too intricately associated to map
separately.

Granby sandy loam.—This dark-colored poorly drained soil, de-
veloped in nearly level sandy deposits in the southwestern part of the
county on a total of 896 acres, resembles Munuscong sandy loam in
color characteristics but differs 1n that the clay floor is generally deeper
than 8 feet. Individual areas are large, but the associated Arenac,
Munuscong, Macomb, and Saugatuck soils may occur as components
of the soil complex. Native forests consisted largely of elm, soft
maple, swamp white oak, ash, and basswood trees.

The 6- to 12-inch very dark-gray sandy loam surface soil is mucky
in some places. The subsoil, to a depth of about 20 inches, is gray
sandy loam, streaked or spotted with brownish yellow. The sub-
stratum of mottled gray, grayish-yellow, and yellowish-brown sandy
loam or loamy sand with streaks or lenses of clay rests on a clay
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floor at an average depth of about 5 feet. The surface layer is medium
to slightly acid, but the rest of the soil is neutral to mildly alkaline.
Calcium carbonate is present at a depth of 3 to 4 feet in most places.
The sands commonly have some minerals other than quartz.
Practically all of this soil is now cleared, drained, and cultivated.
Adequate artificial drainage is relatively easy to establish where out-
lets are available. Tile systems have been nstalled in most places,
but a few fields are drained by open ditches, Corn, small grains,
beans, and hay are commonly grown, and yields are fair but not high,.

Gravel pits.—This land type consists of pits or excavations where
gravel, and in some instances sand, has been removed for road building,
industrial uses, railroad ballast, and other purposes. The areas total
64 acres, the larger ones being 30 feet or more deep with permanent
water standing within a few feet of the surface. They occur principally
in former areas of and areas associated with Genesee, Saugatuck, New-
ton, and Oshtemosoils. 'The quality of the gravel and sand is variable,
as 1s the mineralogical composition. Gravel obtained from pits in
areas of Oshtemo and Genesee soils contains a high proportion of
limestone materials, whereas that from arcas associated with Sauga-
tuck and Newton soils contains a high proportion of quartz material.

Griffin loam.—This poorly drained alluvial soil. occurring in long,
narrow bodies in the level or nearly level flood plains, covers a total
area of 3,648 acres. Some areas that are undulating or billowy and
made up of small arcas of well and poorly drained soils are mapped
with this soil. The native forest consisted largely of soft maple, elm,
and basswood trees.

The surface soil, to a depth of about 8 inches, is dark-gray to dark
grayish-brown loam. The subsoil, to & depth of about 24 inches, is
brownish-gray sandy loam or loam, streaked or mottled with rust
hrown. The substratum is stratified yellowish-gray sand or mottled
vellowish-brown sand, silt, and clay. The soil is neutral to mildly
alkaline in all layers, and, in some places, free lime is present in the
substratum.

As most areas are subject to frequent overflow, less than 25 percent
of the soil is cultivated. This soil has good fertility, and when drained,
good yields are obtained. Corn, beans, small grains, and hay are the
most common crops and return high yields when not damaged by
floods. Much of the uncultivated soil is cleared or partly cleared and
used as permanent pasture. These better areas furnish grazing in
summer when upland pastures are dry.

Griffin sandy loam.—This poorly to imperfectly drained alluvial
soil s similar to Griffin loam, but the surface layer contains more sand.
In some places, commonly certain natural levee areas, the surface layer
issand or loamy sand. A total area of 5,568 acres is mapped ; most of
it is in forest or pasture. This land is flooded about once every 2 to 5
years and crop production is hazardous. Fields of this type are irreg-
ular in shape, and the areas are bordered or mingled with swales
occupied by poorly drained Kerston soils.

Kawkawlin loam.—This imperfectly drained soil, developed on
pinkish-gray glacial till, covers a total area of 7,424 acres. It occurson
nearly level to gently undulating relief in association with Kawkawlin
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and Ogemaw sandy loams and Brookston loam, chiefly along the east-
ern edge of the county in a relatively simple pattern. Native forests
consisted largely of white pine, red maple, beech, elm, ash, and hickory
Lrees.

The surface soil, to a depth of about 6 inches, is gray to dark-gray
loam having a high content of fine sand, and the subsurface layer, to a
depth of about 9 inches, is gray sandy loam mottled and streaked with
rust brown. The subsoil, to a depth of 24 or 80 inches, is grayish-
brown, mottled with gray and brownish yellow sandy clay Ioam,
breaking into 14- to 14-inch angular somewhat blocky aggregates.
Some pinkish-gray mottling is present in this layer, particularly in
the lower part. The substratum is pinkish-gray calcareous sandy
glacial till containing some pebbles and cobbles and a few boulders.
A few cobbles and boulders on and in the soil of most areas do not seri-
ously hinder cultivation. The surface and upper subsoil layers are
medium acid, but the lower part of the subsoil is neutral.

The relief is characterized by small depressions making up about 2
to 5 percent of this soil area. In some of these dark-colored areas
Bergland soils have developed. Tile drainage is beneficial, as percola-
tion and runoff are slow, and drainage of the depressions is particu-
larly important because water stands in them after heavy rains.

About 85 percent of the soil is cleared and used for crops or pasture.
The most important crops are corn, beans, and alfalfa, but sugar beets
and oats also are grown. A common rotation consists of corn, beans,
oats, and alfalfa or mixed hay for 2 or 3 years. Moderate applications
of lime are made when alfalfa is grown, and stable manure and com-
mercial fertilizer, particularly superphosphate, are applied to corn
and grain crops. Green-manure crops are grown by some farmers,
but usually the soil is plowed in fall. Control of erosion is not a
problem under ordinary cropping practices; however, if the supply
of organic matter in the surface soil were depleted by long rotations
containing several intertilled crops, some blowing would result.

Kawkawlin sandy loam.—This imperfectly drained soil, developed
on pinkish-gray glacial drift, is similar to Kawkawlin loam, but the
surface and, in some places, the subsoil layers have a high content of
medium and coarse sand. In many places this sandy material was
deposited on the glacial till while the area was covered with water.
Much of the total area of 8,512 acres occurs on gently undulatin
relief, characterized by small shallow depressions, in association with
Kawkawlin loam and Ogemaw and Munuscong sandy loams along the
eastern edge of the county.

The profile of this soil is similar in color and reaction to that of
Kawkawlin loam but contains fewer pebbles and cobbles. A few
stony areas do occur, however, on the ridge between North Bradley
and Coleman. Some areas have a moderate hardpan similar to that
of the Ogemaw soils.

About 75 percent of the soil is cleared and practically all used for
crops. Management practices are the same as on Kawkawlin loam,
but yields are generally slightly lower. Green-manure crops, com-
plete fertilizers, and a large part of the rotation used for hay and
pasture crops are good practices. Some lime is needed, and tile
drainage is required in swale areas,
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Kerston muck.—A total of 512 acres of this land type occurs in nar-
row strips along slow moving streams, the largest area being in the
southwestern part of the county along the branches of Carroll Creek.
The native vegetation consisted largely of rushes and sedges with
some cedar, tamarack, willow, white oak, elm, and maple trees.

Ordinarily this poorly drained muck does not have well-differen-
tiated soil layers but consists of a black mixture of organic matter,
sand, and clay, which rests on gray sand or clay. In some places
organic matter, accumulated in place from decaying plants, and
mineral material, deposited during floods, occur in bands of varying
thickness. The position of most areas of this muck, relative to the
%lll'ound-water level and drainage outlet, makes drainage very difficult.

any areas have been cleared of trees and brush and are used for
pasture or wild hay meadow, but much of the land is idle or is used
for pasture without improvements.

Macomb sandy loam.—This imperfectly drained soil, developed
where a cobbly or sandy deposit rests on or is mixed with clayey glacial
till, is widely distributed over a total area of 8,448 acres but 1s best
and most extensively developed in Mount Haley Township. It
generally occupies slight rises in areas of Brookston soils but occurs
also in association with Bergland and Munuscong soils. The soil
pattern is relatively simple, many areas being more than 80 rods wide.
The native forest consisted largely of soft maple, elm, and ash, with
some white pine trees.

The 6- or 8-inch surface soil is dark-gray or grayish-brown sandy
loam. The subsoil, to a depth of about 15 1nches, is brownish-yellow
sandy loam and, to a depth of about 25 inches, mottled gray, grayish-
yellow, and yellowish-brown sandy clay loam. The substratum is
mottled gray and grayish-yellow calcareous clayey glacial till.

Mapped with this soil are areas where the surface texture is loam
and others where it is loamy sand. The till substratum lies at a shal-
lower depth in loam areas and at a greater depth in the loamy sand
areas. Areas associated with Munuscong and Bergland soils are
underlain by pinkish-gray deposits, some of which are stratified silt
and clay. Other areas resemble Ogemaw soils, except that they have
some pebbles and cobbles on and in the soil and lack the distinct gray
or white subsurface layer. The surface and upper subsoil layers are
slightly acid to neutral, the deeper subsoil neutral, and the substratum
calcareous. Some pebbles and cobbles and occasional boulders are on
and in the soil of most areas but are sufficiently numerous in only a
few places to interfere with cultivation. Stones have been removed
from some areas to make the soil easier to cultivate.

Most of this soil is cleared and about two-thirds of it cultivated,
but the more stony areas are left in forest or used as pasture. Corn,
beans, potatoes, sugar beets, oats, barley, wheat, alfalfa, and mixed
clover and timothy hay are important crops, and yields are good.
Most farmers use barnyard and green manures and apply fertilizer
when seeding crops. The soil is easily worked and warms relatively
early in spring. Erosion caused by runoff is negligible, and little
damage results when the soil is plowed in fall. Tt is advisable, how-
ever, largely to maintain a high level of productivity and to sow cover
crops when a clean-tilled crop is harvested. Some drainage is needed,
lines at intervals of 4 to 5 rods usually being adequate.
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Muck and peat.—Different kinds of organic materials that are
underlain by acid sands make up these soils. Accumulations in most
bogs are less than 4 feet thick, and the soils differ in accordance with
the type of vegetation from which the organic residues were derived
and with the degree of decomposition. The most common conditions
are (1) moderately well-decomposed remains of sedges, rushes, and
shrubs (Houghton muck); (2) relatively undecomposed remains of
those plants (Greenwood peat) ; and (3) slightly decomposed remains
of willow, tamarack, and white cedar (Rifle peat). These soils are
widely distributed over a total area of 1,984 acres, in most places occur-
ring i roughly circular areas containing 5 to 20 acres. Such areas
usually are bordered by deep soils including dry sands. In general,
each individual bog consists entirely of one type of muck or peat,
burned more or less severely. In some there is a narrow band of shal-
low well-decomposed material around the edge. When burning has
not been too severe, the present vegetation consists largely of the
original species, in addition to much alder and willow. Severely
burned areas are covered by a dense growth of annual weeds, with
some alder, aspen, and rushes.

Crops cannot be raised on these soils until artificial drainage is
established. Drainage systems are difficult to establish, however,
because the soils occupy depressions having no available outlets. As
these soils have low fertility and are underlain by acid sands, and the
danger of frost even in summer is great, only a few areas are culti-
vated. Some areas are used as pasture and furnish grazing late in
summer when upland pastures may be dry. Blueberries and such
special crops as strawberries, celery, and lettuce may be grown on
areas where frost hazard is not too great. Even in favorable farming
areas productivity is low on these mucks and peats (Houghton, Green-
wood, Rifle) as compared to Carlisle or Edwards mucks.

Munuscong sandy loam.—A dark-colored poorly drained soil that
is developed in sandy outwash deposits underlain zy clay till. It is
widely distributed in all parts of the county on nearly level land,
occupying a total area of 16,000 acres. Relatively large bodies occur
in association with Munuscong loamy sand, Ogemaw, Arenac, and in
some places Saugatuck, Newton, Brookston, or Bergland soils. Ex-
cept in the few places where this soil is associated with Brookston or
Bergland soils, it lies 1 or 2 feet Jower than the associated sandier soils.
The native vegetation consisted largely of elm, swamp white oak, red
maple, and ash trees. These, togetﬁer with aspen, willow, and alder,
constitute the present growth in cut-over areas.

The 8- or 10-inch surface soil is dark-gray or blackish sandy loam.
In some places the virgin soil has a 2- to 3-inch layer of black muck on
the surface. The subsoil, to a depth of 12 to 24 inches, is gray sand
loam or loamy sand that in some places is mottled with yellowis
brown in the lower part. The substratum is pinkish-gray or gray
calcareous clayey till or lacustrine silts and clays. The thickness of
the sandy cover is generally 12 to 18 inches but varies from 6 to as
much as 86 inches. In a few places the microrelief of the clay floor
is uneven and the thickness of the sandy covering varies from 1 to 3
feet within a short distance. Varying quantities of fine sand, very
fine sand, and silt occur in the surface and subsoil layers, and in some
places the surface texture is loam. The finer textured soils generally
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occupy areas where the depth to clay is shallow. There are no stones
or pebbles in the sandy layers, except where small areas of the Macomb
soil are included witKin an area of this soil. The sandy layers are
slightly acid to neutral, and the clayey substratum is calcareous.

Unless drained artificially this type is not suitable for cultivation.
Drainage systems are easily established and usnally successful—tile
are laid 5 to 10 rods apart.  About three-fourths of the soil is cleared,
two-thirds of which is used for crops and pasture. Corn, oats, beans,
and hay are the principal crops, and some wheat, barley, potatoes, and
sugar bects are grown. Rotations usually consist of corn, small grain
or beans, and mixed clover and timothy hay, with many fields being
used for pasture an additional 2 to 3 years. Many farmers apply
barnyard manure and commercial fertilizer to the row crops and
phosphate to the hay and pasture fields. Yields are relatively good
under good management practices, but they may be low if the soil is
heavily cropped or if the drainage system is not adequate.

Munuscong loamy sand.—This dark-colored poorly drained soil is
developed in sandy deposits underlain by cla{ley substratum. It is
similar to Munuscong sandy loam, except that the surface soil contains
a high percentage of medium and coarse sand, and in most places the
depth to the clay floor is greater than 24 inches. Some areas have
mucky surface to a depth of 6 inches or more. A total area of 25,984
acres is widely distributed over the county in association with Munus-
cong sandy loam, Ogemaw, Arenac, and in some places Saugatuck,
Newton, Brookston, and Bergland soils.

This soil is less productive than the sandy loam, and about 50 percent
of it is in woodland pasture. A large part of the cleared land is in
pasture. The principal crops are corn, beans, and potatoes. Manage-
ment practices are the same as on the sandy loam, but yields are some-
what lower. Larger farm units, provided with tile or open-ditch
drainage and used for a larger proportion of harvested and special
crops than of pasture, could be developed on this soil type.

Newton loamy sand.—This dark-colored poorly drained acid soil,
developed in sandy material, covers a total area of 40,896 acres, in
large bodies on level or nearly level land in association with Saugatuck,
Rubicon, and Weare soils, which occupy the higher lying or undulating
areas. It resembles Granby loamy sand but differs from it in being
more acid in reaction and higher in quartz sand. As mapped, how-
ever, there are many places where this distinction does not hold, and
consequently there 1s no observable difference between the two. The
native forest consisted largely of elm, ash, red maple, and aspen with
scattered white pine trees. Cut-over areas usually support a dense
growth of alder, willow, and aspen brush.

In many places, the 6- or 10-inch very dark-gray nearly black loamy
sand surface soil consists of a mixture of organic matter and nearly
pure sand. Many of the sand grains are white, and the soil looks like
& mixtare of salt and pepper. The subsoil, to a depth of about 20
inches, is gray or hrownish-gray loamy sand, streaked in some places
with yvellowish brown, and to a depth of about 80 inches is mottled gray
and brownish-yellow sand or lonmy sand. In most places clay layers
oceur at depths greater than 5 feet. The reaction in the upper 2 or 3

feet is]medium to slightly acid and below that depth slightly aeid to
neutral,
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Most of this soil is in forest or brush, and much is used for woodland
pasture. Only about one-fourth is cleared and used mostly as hay
or pasture land. Many attempts have been made to develop this land,
but most have failed and the farms have been abandoned (pl. 1, B).
Quackgrass, the principal constituent in most hay and pasture fields,
is associated with timothy, bluegrass, redtop, and other grasses. Open
ditches provide drainage in most of the cultivated areas, but only a
few fields were tiled. Light applications of lime and commercial fer-
tilizer, in addition to barnyard manure and cover crops, are necessary
to obtain fair yields of the common crops. Areas of this soil on farms
composed largely of better soils are useful for pasture and woodland,
and, in some other counties, particularly in southern Michigan, the
land is drained, fertilized, and used for such special crops as blue-
berries, strawberries, cucumbers, and garden crops.

Ogemaw sandy loam.—A total of 9,984 acres of this soil is widely
distributed over the county in association with many soils, especially
those developed in sands underlain by clay and those developed from
fine-textured materials. The nearly level or slightly undulating land
closely resembles Arenac sandy loam. Depth to the clay substratum
commonly varies from about 18 to 80 inches. This imperfectly drained
soil is most commonly associated with Arenac and Munuscong sandy
loams, which arve better drained and more poorly drained, respectively.
This association occupies slightly undulating or billowy relief, with
Arenac on tops of ridges or knolls and Munuscong in depressions or
flats. In general the soil pattern is simple and the areas large, but in
the southern part of the county many small areas occupy low narrow
sandy ridges or small knolls in large areas of Brookston soils. The
native vegetation consisted largely of a good growth of white pine.
with some Norway pine and a few oak and hard maple trees.

In cultivated fields the surface soil is light brownish-gray sandy
loam to a depth of about 6 inches, and the subsurface layer, to a
depth of about 10 inches, is light-gray loamy sand or sandy loam. In
forested areas a 2- or 3-inch layer of leaves, twigs, and partly decom-
posed organic matter is on the surface, and the surface soil, to a
depth of about 1 inch, is dark-gray sandy loam. This layer is mixed
by cultivation with a few inches of the light-gray subsurface layer
to form the light grayish-brown surface soil commonly seen in fields.
To a depth of about 15 inches the subsoil is brown or yellowish-brown
cemented sandy loam. The strength of cementation is not constant
but varies from slightly or weakly cemented soft sandy loam to hard
rocklike fragments. The depth to and thickness of this layer vary
widely within short distances, and in some places it lies so near the
surface that fragments are turned up in plowing. The deeper subsoil,
to a depth of 20 or 30 inches, is mottled gray and brownish-yellow
loamy sand. The substratum is gray or pinkish-gray calcareous
clay, which may be either stone-free or pebbly and stony. The surface
and subsoil layers are medium to strongly acid, but the substratum is
alkaline. Very few pebbles or cobbles are on or in the soil except
where associated with the Macomb soil. The content of fine material
varies somewhat—in places the texture of the surface soil is fine or
very fine sandy loam, and lenses of fine material occur in a few places
in the lower layers.

This soil is relatively productive and responsive to management, and
its use depends largely on the soils with which it is associated. Where
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the associated soils are finer textured and more productive, much of
this soil is left in forest or used for pasture; on the other hand, where
the associated soils are deep sands, this may be the more productive
soil in the farm unit and may be used for cultivated crops. To a
certain extent the productivity varies with the depth of the sandy
layers, the most productive areas being those where the clay layers
are closer to the surface. Artificial drainage is needed on some areas
and is usually provided by both open ditches and tile. Some areas,
particularly those adjoining areas of lower lying soils in which tile
systems are installed, need no additional drainage.

About two-thirds of the area is cleared, more than half of which
is used for crops. Corn, oats, barley, beans, and hay are the most
common crops grown. Alfalfa is grown in some places after lime
has been applieg at the rate of about 2 tons an acre. Frequent appli-
cations of manure and fertilizer, together with green-manure crops,
are used to build up and maintain productivity. Potatoes, small fruits,
and truck crops may be successfully grown in a few areas. Water
penetrates this sandy soil rapidly, and there is little or no erosion
damage from water. “As erosion by wind, however, may cause damage,
the ground should not remain bare for any long period.

In many nearly level places small areas of Arenac and Munuscong
sandy loams were included with this soil in mapping.

Ogemaw loamy sand.—In many places this soil occupies the transi-
tional zone between the fine-textured soils and the deep sands. It is
similar to Ogemaw sandy loam except that the surface and subsoil
layers are thicker, and, in most places, the sandy deposit is between
2 and 4 feet thick. In many places the subsoil is very weakly cemented
or incoherent. The total area of 20,352 acres occurs in association
with Ogemaw sandy loam and numerous other soils.

This type is somewhat less productive than Ogemaw sandy loam,
but with good management, including green-manure crops and leg-
umes, fair yields may be maintained. Less than half the area is cu%-
tivated, but a considerable acreage is in permanent pasture. Special
crops, as truck crops, early spring crops, and others, might be grown
successfully on limited areas.

More care must be exercised to prevent wind damage on this soil
than on the sandy loam, but where the organic-matter content is
maintained and the ground kept covered during winter, little damage
occurs. Applications of green manure and barnyard manure, care-
ful use of Eme and fertilizer, and growing early maturing crops are
good practices. It is doubtful that common farming systems would be
successful on this soil type.

Ogemaw-Selkirk complex.—Areas of this complex include small
bodies of Ogemaw sandy loam and Selkirk silt loam, with some Oge-
maw loamy sand and Bergland loam, associated in a pattern too intri-
cate to delineate the separate components on a small-scale map. These
soil types are characteristically developed in areas of the complex, and,
as they are described elsewhere in this report, the descriptions are not
repeafed. The land is very gently undulating to billowy, and differ-
ences in relief do not exceed 10 feet. Ogemaw soils occupy the low
sandy ridges or knolls and Selkirk soils the nearly level places. Most
areas of the complex are small, less than 20 acres in extent, and include
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several bodies of Ogemaw and Selkirk soils. The total area of 3,264
acres is mostly in the northern part of the county and in the vicinity of
Midland in association with Toledo, Selkirk, and Bergland soils.

The use and management of areas of this soil complex are governed
partly by the proportion of the various soil types in the area. About
85 percent is cleared, and most of it cultivated. Corn, oats, beans,
beets, hay, and pasture are the principal crops grown. Areas com-
posed predominantly of Ogemaw soils or Selkirk silt loam are used and
managed in the same manner as those respective soils. More manure,
lime, and fertilizer are applied to the Ogemaw areas, and drains are

laced in the Selkirk areas. Fall plowing is recommended for the
gelkirk soils but, if practiced on areas of this complex, may result in
some damage from wind erosion on the included areas of Ogemaw
soils; also, 1t precludes the growing of cover crops that, turned under

as green manure, aid in maintaining the organic supply of these light-
colored soils.

Oshtemo loamy sand.—This light-colored well-drained soil occurs
on low, sandy, gravelly ridges and is associated with Macomb and Oge-
maw soils in the vicinity of Coleman. The total extent is 384 acres.
The soil pattern is relatively simple; the individual areas are less than
one-fourth mile wide, but some are more than a mile long. White
pine trees constituted the greater part of the native forest.

The surface layer, to a depth of about 6 inches, is light grayish-brown
loamy sand, and the subsurface layer, to a depth of 12 or 15 inches,
grayish-yellow loamy sand. The subsoil, to a depth of 24 or 30 inches,
1s yellowish-brown sticky sandy loam, in many places containing lenses
of sandy clay loam, and to a depth of about 40 inches, is brownish-
yellow ?,oamy sand. The substratum is yellowish-gray loose sandy
slightly calcareous stratified sands with some gravel.” The surface
and subsoil layers are strongly to medium acid in reaction. A few
pebbles and cobbles are on and in the soil.

Practically all the soil is cleared and some of it cultivated. The natu-
ral fertility is relatively low, but the soil is easy to work and, with
good management, gives fair returns of the common farm crops. Corn,
oats, and hay are the crops commonly grown. Lime, commercial fer-
tilizer, and barnyard manure are applied to cultivated fields. Wind
erosion may be severe if the sandy ridges are left bare for long
periods. Cover crops, turned under for green manure, protect the soil
from blowing and help maintain a good supply of organic matter.

Rubicon sand.—This light-colored well-drained soil, occupying
level or nearly level sand plains or low knolls or ridges in association
with Newton, Saugatuck, and Weare soils, is developed in sandy
glacial outwash. A'total area of 13,056 acres is widely distributed over
the county, large areas occurring in the west-central part in the vicinity
of and along the Chippewa River. The soil pattern is relatively
simple. Original forests consisted largely of Norway, white, and
jack pines, with some oak trees.

In forested areas there is a 2- or 3-inch layer of leaf litter and partly
decomposed leaves and twigs on the surface. Beneath this is a ver
thin layer of nearly black well-decomposed organic matter mixed with
sand less than 14 to 1 inch thick. The subsurface layer, to a depth of
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5 or 7 inches, is very light-gray or white sand. In most places the
organic matter formerly on the surface has been mixed with the under-
lying white layer by lumbering operations, pasturing, or cultivation,
resulting in a brownish-gray sand surface soil. To a depth of 10 or
12 inches the subsoil is brown or yellowish-brown loamy sand that is
slightly cemented, particularly in the upper part. The degree of
cementation varies; in some places this layer is hard and rocklike and
in others loose and incoherent. The deeper subsoil, to a depth of 2 or
3 feet, grades from brownish-yellow to yellow sand. The substratum
is grayish-yellow loose sand. The soil is very strongly to strongl
aci%, the lower part of the surface soil and upper part of the subsoil
being most acid.  Clay lies at a depth of 4 to 10 feet, but in most places
this soil is developed 1n sandy deposits 20 feet thick or more. A few
pebbles are on angein the soil in a few places, and thin lenses of sandy
clay may occur in the subsoil.

As many attempts to cultivate this very droughty soil have ended in
failure, practically none of it is farmed. Some areas are used for
pasture, but much of the land not in second-growth forest or brush
1s used for home sites by people who derive their living from industry
or business in the city of Midland. It can be used successfully for
gardens when heavy applications of manure and fertilizer are made
and irrigation is practiced. The first 2 or 3 years it is cultivated fair
yields of corn, oats, and potatoes may be obtained, but the fertility is
soon exhausted and the land abandoned. Bluegrass and quackgrass
are the most common grasses in pastures. Aspen and scrub oak brush,
sweetfern and bracken fern, and wintergreen occupy most areas that
were formerly cultivated or severely burned, but some stands of red,
white, and jack pines occur on this soil. Water penetrates the soil
rapidly, and little or no wind erosion has occurred.

Saugatuck sand.—This light-colored imperfectly drained soil, de-
veloped in sandy deposits, resembles Ogemaw soils but has clay at a
depth of more than 3 feet. The total avea of 21,312 acres is widely
distributed over the county in association with Newton, Rubicon, and
Weare soils and in a few places with Ogemaw and Munuscong soils.
Most areas are smaller than those of the associated soils. The most
common occurrence is on a very low, nearly level elevation 2 to 4 feet
above the associated Newton loamy sand, but many areas occupy
shallow depressions in areas of Rubicon and Weare sands or the tran-
sitional area between areas of Newton and Rubicon or Weare soils.
Native forest consisted principally of white pine, with some elm, aspen,
swamp white oak, ash, and soft maple trees.

In forested areas a 2- to 6-inch layer of organic matter is on the
surface. Beneath this the 2- or 3-inch mineral surface soil is a gray
or dark-gray loamy sand or a mixture of sand and finely divided
organic matter that looks like salt and pepper. The subsurface layer,
to a depth of 12 or 15 inches, is light-gray sand, nearly white when
dry. In cultivated areas the surface soil is gray or dark-gray loamy
sand with pieces of red or brown hardpan scattered over the surface.
To a depth of 18 inches the subsoil is dark-brown or reddish-brown
sandy loam. In some places this layer is hard and rocklike, particu-
larly when dry, but in others it is only very weakly cemented and rock-
like fragments occur only intermittently. The deeper subsoil, to a
depth of 24 or 30 inches, is yellowish-brown sand or loamy sand,
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mottled with gray and rust brown. The substratum is mottled gray
and yellow waterlogged sand. A clay layer occurs in some places at
a depth of 3 or 4 feet, but in most places it lies at a greater depth. The
reaction is strongly to very strongly acid in all layers.

The soil varies somewhat in dii%:zrent parts of the county. In the
eastern part considerable fine sand is in the soil material, and the
texture of the surface and subsoil layers is fine sand or loamy fine
sand in many places. In the northwestern part much coarse sand and
some gravel are in the soil material, and the texture of the surface and
8111bsoil layers is coarse sandy loam or gravelly sandy loam in many
places,

Most of this soil is in forest or brush, and much of it is used as wild
pasture. Aspen, bracken fern, and wintergreen comprise the com-
mon vegetation. A few areas are cleared and farmed by people who
have incomes from other sources. Many areas that were once cleared
have been abandoned and are now used as pasture. In other parts
of the State this soil is used successfully for the production of hybrid
varieties of blueberries. Some artificial drainage and heavy applica-
tions of fertilizer would be necessary in order to produce fair to good
yields of the common farm crops, but returns from these expenditures
would probably not justify the cost. Forestry is probably the best
use for this soil, but where it is part of a farm composed largely of
more productive soils, it is used for pasture.

Saugatuck-Newton sands.—Areas of this complex consist of small
bodies of Saugatuck and Newton sands associated in a pattern too
intricate to delineate separately on a small-scale map. The relief is
very gently undulating or hummocky—Saugatuck sand occupies the
low ridges or knolls and Newton sand the depressions. The total area
of 50,368 acres is about equally divided between the two soils. This is
the most extensive soil unit mapped in the county. Both soils are
characteristically developed in areas of the complex, and, as they have
been described separately, the descriptions are not repeated.

About 80 percent of the complex is forested, and most of the cleared
area is used as pasture or is abandoned and growing up in aspen and
alder brush. Some areas are farmed or used for gardens or home sites
by people who derive their major income from some other source.

Selkirk silt loam.—A total extent of 5,376 acres of this light-colored
imperfectly drained clay soil is mapped. The relief is nearly level to
gently undulating. ative forest consisted principally of hard
maple, beech, elm, and ash trees.

The surface soil, to a depth of about 6 inches, is light brownish-
ray silt loam. To a depth of 10 or 12 inches the subsoil is grayish
rown, mottled with gray and yellowish-brown, silty clay loam, break-

ing into 14-inch relatively hard angular block-shaped aggregates. The
deeper subsoil, to a depth of about 20 inches, is reddish-brown clay
or silty clay, mottled or streaked with gray silt, breaking into 15- to
1-inch angular blocks between which the gray silty material has
penetrated. The material in this layer is hard and is slowly pene-
trated by water and roots. The substratum is pale reddish- or pink-
ish-gray clay containing pockets or layers of silt and very fine sand.
The surface and subsoil layers are medium to slightly acid, and the
substratum is calcareous.
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In some places this soil is relatively well drained, and the reddish
color is not present in the upper 2 or 3 feet; but where it grades into
Toledo or Brookston silty cFay loams it approaches a poorly drained
gray subsoil condition. In some places the surface layer is dark gray
or grayish brown, and the soil resembles Kawkawlin soils.

About 90 percent of the soil is cleared and much of it cultivated.
Corn, beets, beans, and hay, principally alfalfa, are the principal
crops, and some small grains are grown. Yields are good to high,
particularly where the organic content of the surface soil is main-
tained by the use of barnyard manure, and green-manure crops and
commercial fertilizers are used. Tile drainage is installed on many
areas because natural drainage is not sufficient to remove water and
allow the soil to warm early in spring. The soil can be plowed in fall,
as water runs off very slowly and the firm texture, together with good
moisture-holding capacity, prevents excessive blowing. Fall plowing
allows the soil to become dry and workable earlier in spring.

Selkirk silt loam, sloping phase.—Occupying short steep slopes or
bluffs bordering stream valleys, this soil covers a total area of 896
acres. Individual areas are narrow, averaging about 150 feet, but
many are a mile or more long. The difference in elevation from base
to tops of slopes is 20 to 50 feet or rhore. In most places the gradient
is between 10 and 20 percent, but slopes as steep as 40 percent are
encountered. These slopes were originally forested with white cedar,
elm, basswood, aspen, white birch, ash, and hemlock trees.

This sloping phase represents a soil condition or a complex of soils
rather than a definite morphological unit. In most places the soil is
similar to the normal silt loam, Eut in some places the surface is dark
colored and mucky, and, in others, where the soil is developed from
sandy deposits underlain by clay, 1t is sandy. The soil is partly wet
because of numerous seepage springs.

Much of the land is cleared and included with Griffin or Genesee
soils in pastures. Bluegrass and sedges are common in most pastures.
Most of the slopes are too steep to cultivate, but a few areas are in-
cluded with the adjoining upland soils in cropped fields. A few areas
of sharply sloFing upland in the vicinity of Hope Township are
mapped with this soil phase.

Toledo silty clay loam.—This dark-colored poorly drained soil,
developed from fine-textured lacustrine deposits, resembles Brookston
soils in many characteristics, but its parent material is stone-free
lacustrine deposits, whereas that of Brookston soils is glacial till or
boulder clay. It occupies a total of 4,032:acres on nearly level to very
gently undulating or billowy relief in association with Selkirk, Col-
wood, and Arenac soils. In general the soil pattern is simple, with
large areas of this soil and smaller areas of the other soils, but in
places the pattern is a complex association of this soil in small shallow
depressions with Arenac and Selkirk on the low narrow divides be-
tween the numerous depressions. Most of the soil was originally for-
ested with ash, elm, hickory, soft maple, swvamp white oak, and bass-
wood trees.

To a depth of about 6 inches the surface layer is a very dark-gray,
nearly black, silty clay loam or silt loam. The subsurface layer, to
a depth of about 12 inches, is gray or dark-gray silty clay loam. The
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subsoil, to a depth of 21 or 24 inches, is gray or mottled gray, yellowish-
brown, and grayish-yellow clay loam or silty clay loam. The sub-
stratum is gray or mixed gray and pinkish-gray silty cla¥l or inter-
bedded clay, silt, and fine sand that is calcareous at a depth of about
30 inches. - The soil is neutral in the surface and subsol layers and
mildly alkaline in the upper part of the substratum.

Artificial drainage is necessary before crops common to the area
can be grown on this soil, and satisfactory tile drainage systems have
been established in most places. The large, nearly level areas are
easily drained where outlets are available. Some of the small depres-
sion areas are difficult to drain properly. Tile are placed ordinarily at
intervals of 3 to 4 rods.

Practically all this soil is cultivated. Rotations on the large areas
are largely sugar beets and corn, with short periods of small grains
and legumes or grass. Those on the smaller areas are governed largely
by the associated soils and include corn, beans, small grains, and
legumes or grass for several years. Hay crops, particularliv] alfalfa,
may be killed during winter, and a common practice on the larger
areas is to seed two or three fields with red clover and timothy and
alfalfa and to save the one having the best stand the following spring.
The soil is naturally fertile, and yields are maintained at a high level
with the use of manure, occasional green-manure crops, and moderate
applications of fertilizer high in potassium and phosphorus. Fall
plowing aids in improving tilth and permits earlier planting. Little
or no erosion, by either wind or water, occurs on this soil.

Tuscola silt loam.—A total area of only 512 acres of this soil is
mapped, and most individual areas are small. It occurs in association
with Colwood and Toledo soils in Ingersoll and Hope Townships on
gently undulating to billowy relief, this soil occupying the low well-
drained knolls and ridges, and Colwood or Toledo soils the depres-
sions. The native vegetation consisted largely of hard maple, oak,
and beech trees, with a few white pine.

This well-drained soil is developed on interbedded silt, fine sand,
and clay. The surface layer, to a depth of about 6 inches, is grayish-
brown silt loam, and the subsurface layer, to a depth of about 12 inches,
rayish-yellow silt loam. To a depth of 18 or 20 inches the subsoil is
rown or brownish-yellow silty clay loam, having seams or lenses of
very fine sand in many places. The substratum is brownish-yellow
to yellowish-gray silt, fine sand, very fine sand, and clay that is cal-
careous below a depth of about 30 inches.

The soil is productive when properly managed, and practically all
of it is cleared and cultivated. Corn, beans, small grains, and legume
hay are the common crops. Owing to the small size of most individual
areas, few fields are situated entirely on this soil, so, in many places,
the management practices are governed largely by the associated
poorly drained soils. The organic supply of the surface soil is main-
tained by heavy applications of barnyard manure and by green ma-
nures. Complete fertilizers are applied when most crops are planted,
and many hayfields are top-dressed with barnyard manure. Alfalfa
does especially well on this soil.

Artificial drainage is not required on this soil, but the associated
soils usually require drainage for successful cultivation. The mois-
ture-holding capacity is good, and there is little danger of sufficiently
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lowering the water table to cause droughtiness when adjoining areas
are dramed. Little damage results from erosion,

Wasteland.—Several artificial ponds used for the storage of refuse
from a chemical plant form this land. These areas occupy a total of
256 acres near Midland. The soil removed to form the pits is used as
levees around the ponds or pits.

Weare sand.—Developed in deep sand, this excessively drained soil
occupies undulating to rolling beach ridges or stabilized sand dunes.
The ridges rise 5 to 25 feet above the surrounding plain and have short
slopes of 5 to 20 percent. It covers a total area of 14,592 acres, widely
distributed over the county in association with almost all soils but
principally with Rubicon, Saugatuck, and Newton types. Individual
areas are 100 to 400 feet wide and 14 to 1 mile or more long. These
ridges extend in various directions, but the general trend is northwest-
southeast. The native forest consisted of red and white pine trees,
with some oak.

In wooded areas a 1- to 3-inch layer of litter and partly decomposed
organic matter is on the surface, and the surface layer o minerai soil,
to a depth of about 6 inches, is gray sand. In places where organic
matter has been mixed with this material the surface soil is relatively
dark gray or has the appearance of a salt-and-pepper mixture. The
subsoﬁ to a depth of about 24 inches, is yellowish-brown sand or loamy
sand, the upper 3 or 4 inches of which is brown or dark brown and, in
places, weakly cemented. The substratum is grayish-yellow loose
sand. The reaction is acid.

This extremely droughty soil is seldom included in cultivated fields;
any cultivated areas are parts of fields composed largely of other soils
and are included solely to improve the sha{)e of the field. They con-
stitute a liability in most places, as the yields are low and great care
must be exercised to prevent damage from wind action, not only to this
soil but also to adjoining areas. Much of this soil is in aspen, sweet-
fern, and oaks and some in permanent pasture. With heavy applica-
tions of stable manure and light applications of complete fertilizers at
frequent intervals, fair pastures can be maintained. Pastures are valu-
able early in spring, as the soil warms early and furnishes grazing
when most of the others are too wet. Overgrazing must be prevented,
for the soil blows readily unless a good cover is maintained. Bluegrass
and quackgrass are the most common species in most pastures.

Mapped with this soil are areas where the subsoil layer is cemented
into an almost continuous rocklike mass. If these areas were suffi-
ciently extensive they would be mapped as Wallace soil. Small areas
of moving sand also are included (pl. 1, C).

LAND USE AND SOIL MANAGEMENT

Some soils of Midland County are well suited to a wide variety of
crops and can be used equally well for crops, pasture, or timber, Other
soils have limited uses, but some can be much improved through good
management practices. Some soils respond to certain crop rotations
and some to certain fertilizer practices; others are suited only to special
crops. The general uses and management requirements of the soils
in this county are given in table 7.



TABLE 7.—General uses and management practices recommended for the soils of Midland County, Mich

Management group and
soul type

Rotation

Commercial fertilizer t

Lime?

Manure

Water control 3

Remarks

Wet fine- or medium-tex-
ured soils.

Bergland loam____._____
B?mland si1lty clay

Medium-textured soils
with intermediate to
good drainage (on
gentle slopes):

Kawkawlin loam.____.__
Ogemaw-Selkirk com-
plex_____________.._.
Selkirk silt loam..
Tuscola silt loam . _____

Wet dark-colored sandy
loams over clay
Colwood flne sandy
loam.
Colwood very fine
sandy loam.
Munuscong sandy loam

See footnotes at end of table.

Corn, sugar beets,
field beans, oats,
barley, rye, wheat,

oats, barley, rye,
wheat, alfalfa,
clovers, sugar beets.

Corn, ficld beans, po-
tatoes, oats, barley,
rye, wheat, alfal(a,
clovers, timothy.

Corn, 1 year; sugar beets

or field beans, 1 year;
small grain, 1 year, red
clover, 1 year or al-
falfa, 1 or 2 years,
seeded 1n small gran.

Corn or field beans, 1

year, followed by win-
ter cover and green-
manure crop of small
grain, small gramn, 2
years; red clover, 1
year or alfalla, 1 or 2
years, seeded in small
grains.

Corn, ficld beans, or po-

tatoes, 1 year; small
grain, 1 year; alfalfa, 1
or 2 years or clover, 1
year, or clover and
timothy, 1 year, al-
falfa preferred.

Liberal applications of
complete fertilizer,
containing P3Osand
K30 mn a 2-1 ratio.

Liberal applications of
complete fertilizer,
containing equal
quantities of P3O;
and K,30.

—

Green-manure crops
and applications
of barnyard ma-

nure.,

Green-manure crops

regularly;

barn-

yard manure on

corn or beans.

Green-manure and
cover Crops regu-
larly; barnyard
manure for culti-

vated crops.

Artificial drainage
always required,
drainage lines 3-5
rods apart

Artificial  drainage
usually required;
drainage lines 4-5
rods apart.

Artificial  drainage
always requured,
drainage Iines 4-5
rods apart.

Nearly all cleared and used

for rotation crops, finer
textured soils (silty clay
loams) more difficult to
manage; small grains and
hay ecrops sometimes
lodge, frost-heave, or
winterkill on finer tex-
tured soils, fall plowing
recommended; yields
gencrally high.

Nearly all cleared and used

for rotation crops; con-
tinuous use for tilled
crops not recommended,
fall plowing not generally
recommended; ylelds
moderately high.

Large area cleared and

used for rotation crops
Colwood soils 1n intri-
cate association with
other soils presenting
difficult management
problems, especially of
drawmage; individual bod-
1es of Munuscong sandy
loam relatively large and
widely distributed; care-
ful management required
for all types in the group,
continuous use (or tilled
crops not recommended,
yields moderate to mod-
erately high under good
management

NVOIHDIN ‘XLNNOD ANVIAIN
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TaBLE 7.—General uses and management practices recommended for the soils of Midland County, Mich.—Continued

Management group and
so1l type

Land use

Rotation

Commercial fertilizer !

Lime 2

Manure

Water control ?

Remarks

Wet dark-colored decp
sandy loams:
Granby sandy loam.___.
Munuscong loamy sand.|

Umperfectly drained light-
colored sandy loams
over clay:

Kawkawlin sandy loam.
Macomb sandy loam___

Imperfectly drained light-
colored loamy sands
and sandy loams over
clay.

Ogemaw loamy sand.. .
Ogemaw sandy loam. . _

Corn,

fleld beans,

sugar beets, pota-
toes, oats, barley,
rye, wheat, alfalfa,
clovers, timothy.

Strawberries, bram-
bles, potatoes, cu-

cumbers, string
beans, or other
truck crops.

Corn, or ficld beans or

tatoes, 1 year; fol-
owed by winter cover
and green-manure
crop of small gramn;
small grain, 1 year; al-
falfa, ! or 2 years or
clover, 1 year or clover
and timothy, 1 year,
alfalfa preferred.

Corn, or field beans or
sugar beets or pota-
toes, 1 year, followed,
where possible, by
winter cover and
green-manure crop of
small grain; small
grain, 1 year, alfalfa,
1 or 2 years, or clover,
1 year, or clover and
timothy, 1 year, al-
falfa preferred.

Strawberries, 2 years,
or brambles, 3 to 5
years, potatoes, cu-
cumbers, string beans,
or other truck crops,
1year. (Winter cover
and green-manure
crop of small grain
between small fruit
and truck crops).

Liberal apphcations of
complete fertilizer,
containing equal
quantities of P10;
and Kj;O; manga-
nese needed for oats
and field beans

Liberal applications of
complete fertilizer;
contamning equal
quantities of P30;
and KsO.

Liberal applications of
complete fertilizer,
high 1n nitrogen,
with equal guanti-
u_eso of P3:0s and

120.

Tons

0-2

)

Green-manure and
COVer Crops regu-
larly; frequent
applications of
barnyard ranure
1n moderate quan-
tities.

Green-manure and
cover Crops regu-
larly; barnyard
manure for the
cultivated crops

QGreen-manure and
cover crops regu-
larly, barnyard
manure, as much
as1s avallable.

Artificial dramage
usually required,
drainage lines 4-5
rods apart

Large area cleared and
used for rotation crops:
occurs in large bodies;
continuous use for tilled
crops not recommended;
yields moderate under
good management

Large area cleared and
used for rotation crops,
solls easily worked, warm
early 1 spring, con-
tinuous use for tilled
crops not recommended,
yields moderate to high
under good management,
a few cobbly or stony
areas best suited to forest
or permanent pasture

Large area cleared and used
for rotation crops, for
small fruits, spots with
a high water table dur-
Ing wet periods must be
avoided; straw mulch
recommended for small
fruits.

ov

9¢ 'ON ‘8€61 SHINAS XFAUAS TIOS



Medium-textured soils
with intermediate to
good drainage (on
steep slopes):

Selkirk silt loam, slop-
ing phase.

Well-drained soils of the
flood plains

Genesee sandy loam.___

Genesee silt loam...__..

Wet loams and sandy
loams of the flood
plains

Grifinloam_....____.__
Griffin sandy loam . ____

Corn, field beans,
oats, barley, rye,
wheat, alfalfa, clov-
ers, timothy.

and pasture, blue-

{Permanent meadow
grass and clover.

Permanent meadow
and pasture (blue-
grass, clover and
alfalfa where drain-
age permits).

Corn, sugar beets,
fleld beans, oats,
barley, rye, wheat,
alfalfa, clovers, tim-
othy

Permanent meadow
and pasture (blue-
grass).

See footnotes at end of table.

Forest. .coooooocooan

Corn, field beans or
tatoes, 1 year, fol-
owed by winter cover
and green-manure
crop of small gram,
alfalfa, seeded alonc,
3 years.

Corn, 1 year, Ssugar
beets or field beans,
1  year, fall-seeded
small grain, 1 year;
clover, or clover and
timothy (seeded in
small grain), 1 year,
alfalfa, 2-3 years when
drainage permits

Liberal applications of
complete fertilizer,
containing equal
quantities of P3:0s
and K;0.

Occasional _apphea-
tions of PsOs and
K30 in a 2-1 ratio.

Occasional _applica-
tions of PyOs and
K0 1n a 1-1 ratio

Light to moderate ap-
pheations of com-
plete fertilizer high
In P3Os and K.

Seldom advisable.__..

2-5

01

®

O}

®

Use manure in

cropped areas.

Usually none__..____

Occasional artificial
drainage required
for local seepage
areas but pot al-
WAYS Necessary.

Artificial
ususlly
quired.

drainage
not re-

Artificial drainage
usually not re-
quired except mn
swales.

Artificial  drainage
required but often
difficult, due to
lack of outlet;
drainage lines 4-5
rods apart, where
feasible, flood pro-
tection desirable.

Continuous use for tilled
crops not recommended;
wind erosion a hasard
on the loamy sand
type; both types gener-
ally responsive to good
management, ylelds vari-
able from place to place.

Mostly cleared and used
for permanent mesdow
and pasture.

Moderate area cleared and
largely in permanent
meadow and pasture.

Small percentage of cleared
ares used for crops; small
grains and hay crops may
lodge, [rost-heave, or
winterkill; subject to oc-
casional flooding; ylelds
generally high,

Small amount cleared and
used for permanent hay
and pasture crops; not
recommended for crops
except where adequate
drainage and flood pro-
tection feasible; under
these conditions recom-
mendations for Genesee
solls apply.

Mostly forested; system-
atic forestry 8s recom-
mended by the State Ex-
tension Forester or Con-
servation Department
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TABLE 7.—General uses and management practices recommended for the souls of Midland County, Mich.—Continued

Management group and

Land use

Laime 3

so1l 1y pe Rotation Commercial fertilizer ! Manure Water control 2 Remarks
Organic solls
Mucks and peat.

Forest. . ... I Nome_ ____________ ... |Nome. ...ccocco....| 0| None.ooooeoo ... None..__.__.__._._._ All forested, systematic
farm forestry as recom-
mended [t."y the Stat%Ex-

- tension Forester or Con-
Carlisle muck.._..... servation Department
Mint, onions, celery, | Special rotations as rec- | P30s and K30, also R 1+ D, Artifictal drainage | Not utilized for crops 1n
lettuce, sugar beets, ommended by the sulfur, copper sul- always required this county owing to
other special crops State Agricultural Ex- but often difficult, drarnage difficulties, 1so-
periment Station chloride for special due to lack of out- lation from other suit-
crops and soi con- let, drainage lines able agricultural soil
ditions  as recom- 3-5 rods apart, areas, and frost hazard.
mended by the State overdralnage
Agricultural Experi- should be avorded
Open ditches most
feasible.

Forest. ... ... ... | Nome......c......._...| Nome._....o...._.._... dooe None.... ... All burned-over and sec-
ond-growth forest, sys-
tematic farm forestry as

Carlisle muck, recommended by the
burned phase..__.__ State Extension Forester
or Conservation Depart-

ment.

() TR I () P

Forest and perma-

nent pasture.

Not utilized for crops in
this county, owing to
drainage difficulties,
smallsized isolated
bodies, and frost hazard.

All forested; systematic
farm forestry as recom-
mended by the State Ex-
tension Forester or Con-
servation Department.

Not utihzed for crops in
this county owing to
drainage difficulties,
small 1solated bodies,
frost, and flood hazards

44
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Dry and moderately dry
llg!ln-colored sandy
souls:

Arenac loamy sand..___
Arenac sandy loam_____
Oshtemo loamy sand ..
Rubicon sand
Weare sand

Wet dark-colored loamy
sands:

Granby loamy sand..__
Newton loamy sand.. ..

Forest and possibly
permanent, pasture
and special crops.

Permanent pasture
(bluegrass, quack-
grass, white clover)

Gardens, truck crops
(potatoes, cucurm-
bers, string beans,
tomatoes, and
others), small fruits
(strawberries,
brambles, and
others).

Permanent meadow
and pasture (blue-
grass, quackgrass,
and white clover).

Corn, potatoes, beans,
truck and garden
crops (in home gar-
dens where better
soill not available,
not well suited to
commercial  pro-

duction).

See footnotes at end of table

QGarden or truck crops, 1
year; strawberries, 2
years; or brambles, 3
to 5 years. (Winter
cover and green-ma-
nure crops of legumes
or legume and small
gbll'a;n whenever feasi-

e).

Corn, potatoes, or field
beans, followed by
winter cover crop of
legume or legume and
small gramn, 1 year,
truck or garden crops,
1 year.

Frequent light appli-
cations of P05 and
K30 in a 1-1 ratio.

Large quantities of
complete fertilizers
high in P30; and
K10.

Frequent light appli-
cations of PsOsand
K30 1n 1-1 ratio.

Large quantities of
complete fertilizers
high 1n P30 and
Ki0.

34

Use manure 1n
cropped areas.

Green-manure crops
whenever  possl-
ble, frequent mod-
erate applications
of barnyard ma-
nure.

Use manure
cropped areas.

m

Frequent green-ma-
nure crops; fre-
quent applications
of barnyard ma-
nure in moderate
quantities.

Where water supply
available, auxila-
ry Irrigation de-
strable.

Artificial  drainage
always required,
drainage lines 4
rods apart

Large area forested, sys-
tematic farm forestry as
recommended by the
State Extenston Forester
or Conservation Depart-
ment. Rubicon and
‘Weare sands subject to
severe wind erosion
where bare of vegetation;
no rotation, fertilizer, or
other recommendations
made for these two soils

Moderate area cleared and
largely used for perma-
nent pasture.

Small proportion used for
special crops, continuous
use for tilled crops not
recommended; {all plow-
ing not recommended,
wind erosion a hazard,
straw muleh recom-
mended for strawberries
and brambles; yields gen-
erally low.

Large area forested, syste-
matic farm forestry as
recommended by the
State Extension Forester
or Conservation Depart-
ment.

Small area cleared and
largely in permanent
meadow and pasture.

Very small area used for
crops, usually 1n subsist-
epce farms operated by
imdustrial workers.
Tilled crops not generally
recommended, except
where better soils not
avallable; fall plowing
not recommended, wind
erosion a bazard, yields
generally low.

NVOIHJIN ‘ALNAOD ANVIMIW
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TABLE 7.—General uses and management practices recommended for the soils of Midland Counly, Mich.—Continued

<L
Managesrsﬁx}ty%reoup and Land use Rotation Commercial fertihzer ! | § Manure Water control # Remarks
_
Light and dark-colored
deep sands with 1m-
perfect to poor drain-
age: Tons
Forest....__....__.__ None..oooooao. NON€.eoee e 0| Noneoeeoo oo None...._._......... Large area m second-
growth forest. Use of
the greater part of the
land for forestry as recom
mended by the State
College and the State
Department of Conser-
vation.
_ Permanent pasture |.___. {5 [ P, Frequent hght apph- | 2-4 | Use manure in | Artificial dramnage | Small area cleared and
Sauﬁ:tgck Newton (bluegmiss, qlusck) e]gt(x;ms of P3Os and cropped areas. gsually negessary; partly in pertuanent pas-
" grass, white clover, 20 m 1-1 ratio. rainage lines 4 ture.
Saugatuck sand . .___.__ rods apart.
Small fruits, flowers, | Small fruuts or flowers, { Large quantities of {724 | Frequent green-ma- |____. [ 1 T, Very small proportion used

truck and garden
crops (in home gar-
dens where better
soll not avalable,
not well smted to

commercial
duetion).

pro-

1 to 5 years; truck or
garden crops followed
by winter cover crop
of legume or legume
and small grain, 1 year.

complete fertilizers
high in N and P:0s,
light frequent apph-
cations.

nure crops, fre-
quent moderate
appheations of

barnyard manure.

for crops on subsistence
farms operated by indus-
trial workers Straw
mulch recommended for
small frmits.  Yields gen-
crally low

! More specific information regarding the analyses of fertilizers which should be used on different souls for different crops may be obtained from the State Agricultural Experiment

Station.

2 Expressed in terms of ground limestone and need for successful production of alfalfa, swectclover, and other legumes.

3 Engineering advice should be obtained for specific fields where drainage 1s contemplated.

4 Usually none.

8 Sep Wet fine- or medium-textured soils.

¢ Bee Carlisle muck.

? Not requured for strawberries, brambles, or potatoes.

Frequency of application as indicated by soil test.

474
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GENERAL MANAGEMENT PRACTICES
DRAINAGE

Many soils of the county require drainage in some de%ree before they
can be utilized for production of cultivated crops. In general, the
soils having the larger content of organic matter and higher natural
fertility are those needing drainage and are the ones on which drain-
age is most economical. Flat relief, high water table, or substrata,
that are relatively impervious to or highly retentive of moisture,
are the factors causing the poor drainage conditions. Probably 90
percent of the total area of the county consists of soils with deficient
drainage (see table 7).

Adequate artificial drainage requires a suitable outlet and may then
be effected by use of open ditches or tile. Tile is preferable, as it
requires less maintenance and permits cultivation across the drainage
lines. The distance between drainage lines and their depth below
the surface are conditioned upon the soil character and the amount
of fall to the outlet. The size of the ditch or tile required depends
upon (1) the area of land to be drained by the line; (2) whether the
line will carry only excess rain water on the area to be drained, or
additional water from springs, seepage areas, or surface drainage
from adjacent areas; (8) the length of the line; and (4) the fall, or

rade, of the drain. Under ordinary conditions, with a fall of 3
inches per 100 feet, a 5-inch tile will drain 20 acres, a 6-inch tile 30
acres, and an 8-inch tile 70 acres. It is seldom feasible to use a tile
less than 4 inches in diameter, and then only as a short lateral. In
cases where the line must be unusually long, or where water from lat-
erals is to be received, the size of the tile should be increased as the
outlet is approached.

All drainage systems should be laid so that there is a gradual fall
from the beginning of the line to the outlet. About 3 inches per 100
feet is a desirable average fall, but if carefully constructed, a fall of
2 inches per 100 feet may be satisfactory. If tile are laid with slight
fall, the grade must be very accurately determined and uniform. In
general the less fall that can be allowed, the larger the diameter of
the tile required.

Excessive drainage of mucks and peats can be as unfavorable as
insufficient drainage for crop production. In addition, serious haz-
ards of destruction of the soil by burning or by wind erosion are
developed. It is especially necessary, therefore, that the drainage
lines be at the proper deptl)ll. Open ditches are generally more effec-
tive than tile in muck and peat soils. Where these organic soils are
to be used for crops, dams may be necessary to control the water table.

The soils that require drainage are indicated in table 7. Because
few farms or even fields include only one soil type and because the
different types differ in relief and drainage requirements, the drainage
problem may be complicated and engineering aid desirable for best

results.
IRRIGATION

Some of the deep sandy soils are deficient in moisture supply be-
cause of their very low moisture-retaining capacity. Where there
is a cheap source of water from springs, streams, lakes, or wells, irri-
gation might be practical for crops of high acre value, as small fruits,
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berries, home gardens, truck crops, or flowers. Increasing the or-
ganic content of these soils is usually necessary for best results. A
higher organic-matter content increases the water-holding capacity
as well as the fertility of such soils.

TILLAGE

Tillage requirements vary with the kind of soil. Soils of relatively
fine texture, as silty clay loam and silt loam, require the most power
for plowing; those of intermediate textiure, as loam, fine sandy loam,
and sandy loam, reguire less power; and those of coarse texture, as
loamy sand and sand, require the least.

The fine-textured soils are highly retentive of moisture and warm
slowly in spring. Fall plowing is recommended on level areas of such
soils, as there is little erosion hazard from wind or water. The freezing
and thawing of the plowed soil during winter helps to improve the
structure and allows earlier seeding of spring crops. For the same
reasons fall plowing is also recommended for soils of intermediate
texture with level relief. It is rarely advisable to fall-plow the sandy
soils, as they are subject to severe wind blowing. It should be em-
phasized that fall plowing on any soil, regardless of texture, where
the slope, or lay of the land, is such that washing of the soil would
occur, 18 not recommended. The sandy soils and others subject to
erosion by wind and water should be protected either by a cover crop
or by leaving in grass during winter. Plowing across the slope and
strip crorping help to control erosion on the lesser slopes. On slopes
greater than 15 percent or on severely eroded slopes, permanent grass
or trees are the best means of controlling erosion.

Rolling with an implement of the cultipacker type is beneficial in
preparing good seedbeds. On the finer textured soils it serves to settle
the furrow slices and crush the clods; on the coarser textured soils it
firms the surface down to plow depth and improves moisture relations.
This is particularly beneficial if seeding is to follow soon after the
plowing and harrowing operations. Disking of fine-textured soils is
usually necessary to break the large lumps after plowing and help firm
the so1l, or to loosen the surface soil if a considerable length of time
has elapsed between plowing and planting.

ORGANIC MATTER

Additions of organic matter in the form of barnyard and green
manure are beneficial for all the soils. Organic matter helps to main-
tain and improve the fertility and physical structure of the soils in
addition to increasing their ability to retain both moisture and plant
food. In general the need for more organic matter is greater in the
very sandy soils than in soils of heavier texture. As organic matter
decays very rapidly in sandy soils, frequent small additions are more
effective than less frequent heavy additions. In a few cases, when
special crogs are grown, the organic content of soils may be increased
profitably by using muck from adjoining areas. In general, however,
farmers must depend on winter cover crops, catch crops of sweetclover
or other clover, and the frequent growing of alfalfa, alfalfa and brome-
grass, clover, or grass to supply organic matter to their soils, All
manure should be carefully saved and applied to the land. The use
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of fall and winter cover crops for green manure is recommended in
most places. This practice tends to develop good soil tilth, as does fall
plowing, and in addition adds organic matter. Winter rye and other
cover and green-manure crops use some moisture and probably dry
fields more quickly for spring planting.

SOIL BLOWING

Soil blowing on the very sandy mineral soils and unusually dry
well-decomposed mucks is highly injurious. It lowers soil fertility
because the finer, more fertile soil particles blow, and the cutting or
bruising action of these particles frequently causes serious damage
to young plants. Seeding legumes with a light planting of a rapidly
growing small grain and seeding crops where possible late in spring or
in summer after the season of high winds has passed are methods
of avoiding damage from this cause. Soil blowing on dry muck
soils may be reduced by planting trees (willows) around the fields.
For certain crops, such as onions, rows of barley or rye seeded between
the onions at intervals across the field are excelYent protection. Strips
of burlap or bags may be effective as windbreaks.

FERTILIZATION

Fertilizers are commonly used for increasing crop production on
the soils of this county (see table 7). In general, complete fertilizers
give best results on the mineral soils. Increased response to fertiliza-
tion is obtained on the medium- and coarse-textured soils when there
is sufficient moisture and adequate organic content. The response
from commercial fertilizers is increased by additions of lime sufficient
to almost neutralize soil acidity. Greatest response is obtained when
the soils are slightly acid and the organic content, moisture supply
of the soil, and the nutritive elements of the commercial fertilizer
are properly balanced to meet the deficiencies of a particular soil and
the requirements of a specific crop. When barnyard manure is used
regularly and green-manure crops or leguminous sods are plowed
under at frequent intervals, superphosphate and potash are usually
the only plant nutrients required on the heavy-textured more pro-
ductive soils. On the majority of soils, however, complete fertilizers
are advisable for most crops.

The method of applying commercial fertilizer has a bearing on the
results obtained. If applied directly in the row with beans it may
damage germination and early growth, even when small quantities are
used. Sugar beets are not so easily injured in this respect, but in
dry seasons an application as small as 200 pounds an acre causes a
reduction in stand. In practically all instances it is best to apply the
fertilizer at the side of and below the seed rather than in contact with
it. Experiments indicate that building up a high state of fertility in
the soil before planting beans or corn 1s superior to direct application
of fertilizer with the crops.

Proportions of potash ranging from 12 to 32 percent in a fertilizer
are recommended for organic soils. This fertilizer should contain
one-fourth to one-half as much phosphate as potash, depending on
the crop, soil character, and previous fertilizer and crop histories.
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Nitrogen should range from 0 to 3 percent, depending on the natural
character of the muck and the crop requirements.

ESTIMATED YIELDS AND PRODUCTIVITY RATINGS

Crop yields depend not only on the soil type but the soil man-
agement practices followed and on such seasonal conditions as weather
or insect occurrence. When, however, different soils are treated in
about the same way over a period of years, they are likely to show
differences in the average crop yields, or different soils show dif-
ferent responses to management, some soils giving a larger yield from
a given system of management than others. The response that a soil
shows to a particular system of management expressed in terms of
yield per acre is a measure of the productivity of the soil. The
estimated average acre yields of the principal crops on each soil in
Midland County under average and good management practices are
given in table 8.

The soils of the county are rated in table 9 according to their produc-
tivity for the more important crops and are listed in the order of their
general productivitﬁ under common practices of management, the most
productive first. Ratings are %)iven for two general levels of man-
agement—the common and the better practices. In evaluating indi-
vidual soil types, as mapped, the purity of the type is a modifying fac-
tor. The descriptions of the ingividual soils 1n the preceding pages
should be consulted.

The rating compares the productivity of each of the soils for each
crop to a standard of 100. This standard index represents a good
expectable acre yield under average management in the better areas
for commercial production of the crops in the United States. An
index of 50 indicates that the soil is about half as productive for the
specified crop as are soils with the standard index. ~Soils given better
than average management including adequate amendments, as lime,
commercial fertilizer, and irrigation, and unusually productive soils
of comparatively small extent may have productivity indexes of more
than 100 percent for some crops.

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the forces of weathering and soil development
acting on the parent material deposited or accumulated by geologic
agencies. The characteristics of the soil at any given point depend
on (1) the physical and mineralogical composition of the parent ma-
terial; (2) the climate under which the soil material has accumulated
and has existed since accumulation; (3) the plant and animal life in
and on the soil; (4) the relief, or lay of the land; and (5) the length
of time the forces of development have acted on the material. The
climate, and its influence on soil and plants, depends not only on tem-
perature, rainfall, and humidity but also on the physical characteristics
of the soil or soil material and on the relief, which, in turn, strongly
1n_ﬂ\:iences drainage, aeration, runoff, erosion, and exposure to sun and
wind.



TaBLE 8.—Estimated average yields per acre of the principal crops on each soil in Midland County, Mich.
[In columns A, the yields obtained under average management practices, 1n columns B, those obtained under good managment practices]
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¢ No crops; some wild berries.
8 Of little agricultural value

2 Similar to Munuscong loamy sand; frost danger 1s almost prohibitive of comtnon crops.

1 Acres per cow for 6-months grazing season
3 No crops.



TABLE 9.—Productivily ratings of soiuls in Midland County, Mich.

[In columns A the indexes refer to yields obtained under the commen management practices and nclude the use of some commercial fertuizer and lime; 1n columns B, to the higher
vields obtained under the generally better practices that include the greater use of legumes, green and barnyard manures, commercial fertilizers, and improved plant varleties,
absence of an index indicates that the crop 1s not commonly grown]

Crop productivity index ? for—
Corn 3 Timo- | Fasture ¢ (100=1
Red or | Clover thy and| 8€reé per cow per
Oats Barley | Wheat Beans Beets | Potatoes | Alfalfa | sweet- and wack- 6 months)
Soil type ! Gram Silage (100=50 | (100=40 | (100=25 | (100=25 | (100=12 { (100=200 | (100=4 | clover | timothy qgrass
(10050 (100“512 bu.) bu.) bu.) bu ) tons) bu.) tons) | (100=2 | (100=2 | 6%,

bu.) tons) tons) 10ns) | “tons)” | Rotation | ¥ Potives

ent

A|B|{A|B{A|B|A|B!A|B|A | B|A B A B|A[{B(A|B|A|B|A|B| A B A

Brookston loam . ... ... 80100 60| 80|85 | 10090 | 110| 80| 110( 70| 90| 70 40| 55| 75| 120 70 125 50
Berglandloam ____________._.________ 75{ 1001 60| 80 |85]{100| 90 | 110} 80| 116 70| 90 70 40| 55| 75 ) 120 | 75 125 50
Brookston silty elayloam . ____..__.. 80{100|60] 8585|1008 [116|75|105( 70| 90| 75 35| 55| 70| 115 | 65 125 50
Bergland silty clay loam _____________ 7 100{ 65| 8 {85{100|85]|110|75|105| 70| 90 80 305 |70} 115] 70 120 50
Toledo silty clay loam____._.________. 80 {100 | 60| 80! 8 | 95|85 110 | 7 100 | 70 851! 80 3555170 | 115 | 65 110 45
Kawkawhn loam...____._ .. .. _..._.. 70{ 95| 55| 75|80 ] 95|80 100| 80| 110| 70| 90| 65| 90 f.._..|--... 50|65 (70| 120 | 65 135 50
Selkirk st loam _ . ... . ...... 701 95155 75|75 9| 75(/100|80| 11565 8 |65 8 |._...|[.._.. 50| 70 | 7 115170 .- 125 65
Tuscola silt loam.._________.____..__. 701 95|55 75175 90| 75100 |75/ 1107 9 |60 8 (... | .. 50| 65|70 | 115 | 65§ 105 |-.._|-.-.{ 90} 115 50
Colwood very finesandy loam_.___._| 70| 90| 55| 70 (75| 90| 70| 95| 70| 100 | 75| 05| 65 90 ... .{.._.. 45| 6570 | 115 | 65| 105 |-___[-__.| 85| 105 50
QGeneseesiltloam. ... _____________ 100 (60| 80 (60| 8| 65| 90| 70| 90| 70| 85| 65| 80 (... _.f...-. 45 (65|80 | 125 75| 110 |-___{-.__| 100 | 130 65
Ogemaw-Se¢lkirk complex. 90 {5 )| 70{60| 75|60] 8 |65| 85| 65| 8 |56 | 8 65| 80 [ 35| 55| 65| 110 | 60| 100 | 50 | 90 | 75| 110 40
Goffinloam_ .________.__ 8050| 655 65| 55 70 | 55 7 65 80| 60| 85 |_.__f--.-- 35| 50({60| 10570110 |-._._|-...{ 85| 110 65
Kawkawlin sandy loam 80 )|40| 60{60| 75|65| 85|65 8|60 75]|50]| 7 60| 8 (40| 60| 5510060 95]|50|9 /| 85110 50
Macomb sandy loam__. .. 86{45| 65(65| 80 (60) B0|65) 80 65| 8O|S85| 75 60| 8 (3 55|60 9 |60] 8 | _..[-_...] 75| 95 50
Munuscong sandy loam._________ 85451 65{60| 80({ 60| 80 |55| 80|60| 75|50 70{ 75| 95(35|50{55( 80 (55] 8 |50 00| T 95 50
Ogemaw sandy loam_______ 75| 45| 65165| 75|55| 75|50 75]/50] 65/45| 65 65{ 90| 30{50 (55| 80|50] 80|40 80| 70| 9 40
Colwood fine sandy loam._. 70|40{ 60|55| 70|50 65|50 70)45| 60| 50| 65| 60| 80 (35)50|565| 80|55 75|45/ 70| 70| 8 40
Genesee sandy loam___.____ 75]145| 65|55) 70|50| 65|55( 75|40] 60| 40| 60| 60| 75|30 45|50 75)|501 70145|75| 65| 80 40
Munuscong loamy sand ___._.____ 70]35] 55)45] 65)45| 60|40 60| 40| 60[35( 55| 55| 85| 25| 45| 55| 70| 50| 65(40| 65| 55| 75 35
Gnffinsandy loam_.__._______._. 701 40| 55| 40| 60 | 40 60| 35 50 | 45 60| 40| 55 50| 801 20) 40| 55 70 | 55 75145 70| 55 75 40
Granby sandy loam 70 40| 55|45 ) 65| 45| 60| 45| 65| 40| 65(30| 45| 50| B8O | 35| 50( 55 70 55| 75,45|/65| 65| 90 40
Ogemaw loamy sand. 65| 35| 55145 65{40| 55)45| 65|35 55)30| 50} 50| 75 (30|50 50| 6545 6040 (60| 55 70 35
Arenac sandy loam. 60| 3| 55/40| 60) 40| 55|50 75| 40| 60| 25]) 50| 50] 7040/ 60(45]| 60 50| 654560 50| 70 35
Oshtemo loamy sand. 5535 50140 55| 40| 55| 50| 65| 35| 55 |- |----- 40| 70| 35{50| 40| 60| 45| 6040 55| 45( 65 35
Selkirk silt loam, sloping p! I JRUREON ISR PRI PRSP DI PR, ..-.] 80|50 80{40| 70 (40| 70| 50| 75 25
Carhsle muck 7 (mone farmed) . ... _|__.f-coo|oooofooo oo |omi oo e m e | e e e o f e m e = - ween|----| 45| 65[B0| 70{45} 60| 50| 70 40
Burned phase 7. ...t o oo e ce-.._ 40! 601451 651401551 501 70 35

0¢
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Granby loamysand._____ ... __..__..
Newton loamy sand___.__
Arenac loamy sand.. ____..
Saugatuck-Newton sands. .
Saugatuck sand.._._.__
Kerston muck #
Muck and peat ¢_
Rubicon sand.______
Wearesand___._______.__._.___

30455 | 70)40| 55)40|60| 50| 70
..-.-|40| 30 50|40 | 50|4035| 45| 65
...-| 3|30 45{35| 50{35|5; 40| 3

35125 45(35| 45{35|60( 35| S50
20 30 30 (40} 35

SERRYVERR

1 The souls are listed 1n the approxunate order of their general productivity under the
common practices that include adequate artificial dramnage, the most productive first

1 The soils of Midland County are given indexes that indicate the estimated produc-
tion of each crop in percentage of the standard of reference

3 Practically all corn 1s cut as fodder, two-thirds 1s shredded or shucked for grain, one-
third 1s for silage.

s Rotation pasture is drained, permanent pasture is usually influenced by ditches of
adjacent cropland, but large 1solated areas are often too wet for good pasture

§ Permanent pasture 1s g1ven a common management rating only, since very few farm-
ers practice good management of permanent pasture, a few farmers, however, use barn-
yard manure

¢ Little agricultural value

? Sunilar to Munuscong loamy sand
crops.

8 No crops, drainage impractical, frost danger prohibitive of commeon crops

» No crops, some wild berries.

Frost danger 1s almost prohibitive of common
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The physical and mineralogical composition of the parent soil mate-
rial varies widely over this county. The entire area was covered by
glacial till, but much of this was subsequently reworked in glacial lakes
and the original deposits assorted and leveled by the action of water
and, later, by wind. Rivers flowing into the lakes contributed material
washed from other areas. This alluvial material was assorted more
or less thoroughly and the coarser part deposited in large, nearly level
deltas near the mouths of the rivers. Thus the material varies from
unassorted glacial till through gravelly and sandy delta alluvium to
beds of lacustrine silt and clay. In many places there is a deposit of
sand, 1 to 10 feet thick, over lacustrine clay or fine-textured glacial till.

As the climate is relatively uniform over the count{, soil differences
resulting from variations in temperature and rainfall are not notice-
able. Slope and exposure play minor roles in soil development in this
county, as the land surface is nearly flat. Local variations in eleva-
tion of as much as 10 feet in 100 feet linear distance are rare and occur
only on stream valley bluffs and on the narrow sand ridges formed by
wind or accumulated on the beaches of glacial lakes. The principal
effects of slope and differences in elevation are reflected in soil drain-
age. In a nearly level area such as this, particularly one having fine-
textured strata, it is to be expected that practically all the soils are
poorly or imperfectly drained. In fact, practically all of the area, ex-
cept the deep sandy soils, was originally wet or swampy.

opulations of plants and animals varied somewhat in this area but
were largely correlated with differences in drainage and in texture of
the parent material. Deciduous trees and shrubs grew where the soils
were fine-textured and considerably moist, but pines occupied the dry
sandy sites.

The effect of age of the land surface is difficult to evaluate, as there is
little or no difference in geologic age of the various parts of the county.
That this region is very young is indicated by the fact that stream val-
leys are narrow, widely spaced, and sharply trenched, and the inter-
stream areas nearly flat.

Soils developed where the dynamic factors of soil development, cli-
mate, and living organisms reach their full expression uninhibited by
insufficient time or by extreme texture or drainage are known as zonal
soils. Where some local factors, as drainage or nature of parent
material, determine the development of soil characteristics, the soils
are known as intrazonal soils. Where such factors as extreme youth
of the parent material or kind of parent material or relief have pre-
vented the development of regional profile characteristics, the soils are
known as azonal soils. These three Eroad groups, or orders, into which
soils are classified ave divided into subgroups, or great soil groups, on
the basis of additional common characteristics, these into soil series
and the series in turn into types and phases. This general scheme of
soil classification, based on the categorical grouping of the soils of
Midland County, is given in table 10.



MIDLAND COUNTY, MICHIGAN 53

TABLE 10.—Classification of the sotls of Midland County, Mich.
ZONAL SOILS

Great so1l groups Series Soll type or phase
Rubieon.__.._...__._. Rubicon sand.
Podzol soils. ... {“’eare___ . \’l.yenrpl salllld
Tuscola. ... uscola silt loam.
Gray-Brown Podzoliesofls......... ... {Oshtemo .............. Oshtemo loamy sand

INTRAZONAL SOILS

Kawkawhn__._. .____ {anl;aw}ln lomg .
awkawlin sandy loam.
PIANOSOIS.... -ooooimei Selkirk Selkurk silt loam.
R e (S)elklrk siit lt:iaml, sloping phase.
gemaw sandy loam.
Ogemaw.............. {Ogemaw loamy sand
Ground-Water Podzol soils_._.... _..._. Macomb Macomb sandy loam.

Arenac sandy loam.
Arenac e {Areuac loamy sand.
Saugatuck. .._....._... %auggtl&():k lszu:ld
rookston loam.

Brookston............. Brookston silty clay loam.
Bergland loam
-[\Bergland siity clay loam.
-| Toledo silty clay loam.
Munuscong sandy loam.
Munuscong loamy sand.
Colwood very fine sandy loam.
Colwood fine sandy loam.
QGranby sandy loam.
Granby loamy sand.
.| Newton loamy sand

Carlisle muck

Carlisle muck, burned phase
Kerston .. . .._...... Kerston muck.

Half Bogsolls. . ... ... ......

Bogsoils. ... ... {

QGenesee sandy loam
{Oenesee """""""" {8einesee sl]gl lo]nm
riffin sandy loam
Griffin. ... ... {anﬂn loam

Alluvial soils. ..

Representatives of two zonal great soil groups—Podzol and Gray-
Brown Podzolic—have developed in this county. Their differences
are due to conditions of parent material and vegetation. The podzol-
ization process, a soil-forming process dominated by solution and
leaching of bases, is dominant in both groups but is more strongly
expressed in the Podzol soils. Podzol soils normally develop in cold
humid regions where conditions favor the accumulation of acid
organic matter on the surface of well-drained soils. In midlatitudes,
as in Midland County, they develop only in sands. Sands are more
thoroughly leached by a given amount of water, because the sand
particles present a smaller surface area for a given volume of soil than
do finer textured materials. In this county t!,ﬂey occur only on sandy
soils where the original vegetation was principally pine. A striking
characteristic of soils in this great soil group is that the contact
between the several horizons is sharp; there are no transitional
horizons.

Rubicon and Weare sands are the only Podzol soils in this county.
Rubicon sand occurs on level or nearly level sand plains or low knolls
or ridges and consists of a layer of organic matter several inches thick
(A,) ; a thin layer, in most places less than 1 inch thick, of decom-
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posed organic matter mixed with mineral soil (A:); a 2- to 12-inch
thoroughly leached light-gray or white layer (bleicherde) (Aa); a
4- to 12-inch brown or dark-brown layer (orterde or if cemented into
a rocklike mass, ortstein) (Bs) ; a layer of yellowish-brown to brown-
ish-yellow sand (Bs) that grades into the grayish-yellow sand sub-
stratum at a depth of about 3 feet. Weare sand occurs on low ridges
and resembles Rubicon sand, but the profile, particularly thegB
horizon, is not so strongly developed.

The Gray-Brown Podzolic soils include the Tuscola and Oshtemo
series. These soils are developed in well-drained situations where
moisture relations and nuirient content were favorable for the growth
of hardwood trees, the leaves of which are less acid and more palatable
than those of pines to soil fauna. The Tuscola soil is developed on
interbedded very fine sand, silt, and clay and the Oshtemo in sandy
outwash deposits.

The intrazonal great soil groups represented in this county are the
Planosols, Ground-Water Podzol soils, Half Bog soils, and Bog soils.
Intrazonal soils have developed definite profile characteristics, but
development of zonal characteristics has been impeded or prevented
by local factors of parent material, relief, or age. Here the fine tex-
ture of much of the parent material and the nearly level relief of
most of the area have resulted in the development of poorly drained
soils. In fact, 25 of the 38 mapping units, or about 87 percent of the
total area, consists of intrazonal soils.

Planosols are slowly to poorly drained soils developed on nearly
level, but usually slightly convex, situations where normal geologic
erosion has not removed the products of soil development fast enough
to prevent the formation of impervious layers. They have eluviated
surface horizons and more strongly illuviated subsoil horizons than
the associated zonal soils. In this county sufficient time apparently
has not elapsed since the glacial period for definite Planosols to
develop, but the light-colored imperfectly to poorly drained soils have
been included in this group because they more closely resemble
Planosols than members of other great soil groups. Included in this
group of potential Planosols are the Kawkawlin and Selkirk soil
series.

Kawkawlin loam, representative of the group, developed on nearl
level deposits of pinkish-reddish-gray calcareous sandy glacial till.
The original vegetation consisted largely of white pine, ash, red
maple, beech, hickory, and elm trees. In virgin areas a 1- or 2-inch
layer of organic matter is on the 3-inch dark-gray friable loam surface
mineral so1l. The reaction is slightly acid to neutral. The subsurface
soil is gray or mottled gray and rust-brown sandy loam about 4 inches
thick. It is neutral in reaction. The subsoil is mottled grayish-
brown, gray, and brownish-yellow sandy clay or clay loam about 12
inches thick. It is neutral to alkaline in reaction. The substratum
is pinkish- or reddish-gray, mottled with gray and yellowish brown,
calcareous sandy glacial till. Selkirk soils are similar to the Kaw-
kawlin, but the parent material is pink lacustrine clay, although in
places pinkish colored glacial till, reworked in a glacial lake, forms
the parent material.

Ground-Water Podzol soils are developed in sandy material where
the water table is near the surface for long periods. The profile is
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nearly similar to that of Podzol soils, but the B horizon, in most places
an ortstein, forms in material that i1s wet during much of each year
and the deeper subsoil and substratum are mottled. This great soil
group is represented in this county by the Ogemaw, Macomb, Arenac,
and Saugatuck series.

Ogemaw sandy loam, representative of the group, consists of a 6-
inch layer of organic matter (A,) on a 4- to 8-inch very light-gray
to white layer of loamy sand (A.). DBoth these layers are strongly
acid in reaction. The subsoil is a dark-brown sandy loam that in most
places is cemented into a rocklike mass (B., or ortstein), 6 to 12 inches
thick. It is strongly acid in reaction. The deeper subsoil (B.,) is
mottled brownish-yellow, grayish-yellow, and yellowish-brown sand
or loamy sand, 6 to 18 inches thick. The substratum is gray or
pinkish-gray calcareous clay, a geologic stratum.

Macomb soil developed where a thin layer of sandy material was
deposited on glacial till or where waves rather thoroughly reworked
the upper part of this till and removed much of its fine material.
Surface layers are sandy loam; yellow sandy clay lies between the
sandy layers and heavy substratum. This soil is not a well-defined
Ground-Water Podzol but more nearly an intermediate between that
group and the Half Bog soils.

Arenac soils are transitional between Podzol and Ground-Water
Podzol soils. They are somewhat better drained than Ogemaw soils,
the mottling is less intense and occurs at a depth of about 2 feet, and
the clay substratum usually lies at a depth of 3 feet or more. The
Saugatuck soil is similar to the Ogemaw soils, except that the sub-
stratum is acid sand.

The Half Bog soils in this county are classified in the Brookston,
Bergland, Toledo, Munuscong, Colwood, Granby, and Newton series.
They are developed under forest cover in depressions or broad, nearly
level areas where the water table lies at or near the surface and are
characterized by dark-colored surface soils and gray subsoils. Inmost
places a thin layer of peat or muck is on the mineral soil, and in ex-
treme cases this organic layer is as much as a foot thick and rests
directly on gray mineral soil.

Brookston silty clay loam is representative of the group. In virgin
areas a 3- to 5-inch layer of black or very dark-brown organic matter
is on the 8-inch dark-gray silty clay loam mineral surface soil. The
reaction is neutral. The subsoil is gray, mottled with yellowish
brown, silty clay loam, 10 to 15 inches thick. The substratum is gray
or mottlec{ gray and grayish-yellow calcareous silty clay loam
glacial till.

Bergland soils are similar to the Brookston, except that in most
places the organic layer rests directly on the gray subsoil and the
substratum is reddish-gray or pink calcareous glacial till. The Toledo
soil is developed on lacustrine clay. Munuscong soils occur in poorly
drained positions where a deposit of sand 1 to 3 feet thick rests on clay.
Colwood soils are developeg in interbedded sands, silts, and clays;
Granby soils in neutral sands or sandy loams; and the Newton soil in
acid sands.

Bog soils include Carlisle and Kerston mucks and also many areas
of organic soils not classified but shown as peat and muck on the soil
map. They develop in the low, very wet areas and consist of partly
decayed remains of former vegetation. Most areas in this county are
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shallow—1 to 3 feet thick—whereas in some parts of Michigan the
accumulation of organic matter is 20 feet or more thick; also, many
areas have burned so that little remains except a thin layer of ash and
whatever organic matter that was very wet at the time of burning.

Typical Carlisle muck is black or dark brown at the surface, highl
decomposed, and granular or loamy. It is a so-called high-lime muc
and is nearly neutral or alkaline in reaction. The subsoil of the
thicker deposits is brown muck or peat, which is nearly neutral to
slightly acid in reaction. Kerston muck occurs in wet stream bottoms
and consists of layers of muck and mineral alluvium.

Azonal soils have no definite genetic horizons and occur (1) where
the parent material has accumu%ated recently, as in stream bottoms;
(2) where it is composed of relatively inert material, as silica sand
or very hard rock; and $3) where the products of soil development are
removed by erosion as fast as they are formed. In this county only
one azonal great soil group—Alluvial soils—is recognized. Alluvial
soils occur in stream bottoms, and genetic horizons have not developed
because new material is deposited on the surface during floods.
Genessee and Griffin, the only Alluvial soils in this county, are neutral
to mildly alkaline throughout the thickness of the alluvial deposits.
Genesee soils are well drained and have brown surface soils and light-
brown subsoils, whereas the Griffin are poorly drained and have dark
grayish-brown surface soils and mottled brownish-gray and rust-
brown subsoils.

The mechanical analyses of samples of four soils from this county
are given in table 11.

TasLE 11.—Mechanical analyses of samples of four soils from Midland
County, Mich.

e Med- . Very
Soll type and sample No Depth gfa"\"él ngzr;]rge Sl:]x]x(xl 38’1'1'3 Sf:lllll?l siit | Clay
Colwood very fine sandy loam Inches | Percent| Percent| Percent| Percent| Percent| Percent| Percent
305812, . il ai.s -4 05 08 0 18 4 34 2 320 13 2
3058173 1-8 0 2 5 14 0 411 30 4 138
305814 _ . . -16 0 2 ] 159 40 28 B 10 6
306815 - . . ... o] 16-30 ] 3 6 18 0 46 1 251 96
305816 ... L. ..., 304 0 1 2 8 16 a0 343
14 97 16 8 279 12 8 211 10 2
22 101 78 397 142 18 5 95
16 90 14 8 21 8 90 24 6 19 4
32 68 12 6 271 117 2 6 120
16 18 84 2100 10 3 28 8 24 1
8 42 10 4 239 110 286 211
13 44 1068 24 0 118 28 9 181
10 41 105 248 118 28 3 195
12 46 187 240 86 239 190
12 41 85 18 2 10 5 351 224
31 85 137 28 9 129 255 74
2 7 27 41 27 736 i6 0
0 8 38 55 206 757 118
1 8 33 53 24 47 13 4
0 9 35 55 36 735 130
0 7 28 44 31 03 2 257
0 4 18 32 21 52 8 30 7
0 2 8 10 5 750 27
0 2 5 8 3 74 8 23 4
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