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How To Use This Soil Survex

| General Soil Map|

The general soil map, which is a color map, shows the survey area divided into
groups of associated soils called general soil map units. This map is useful in planning
the use and management of large areas.

To find information about your area of interest, locate that area on the map, identify
the name of the map unit in the area on the color-coded map legend, then refer to the
section General Soil Map Units for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps can be useful in planning the use and management of small
areas.

To find information about your area of interest, locate that area on the

[Sheets] Note the number of the map sheet and turn to that sheet.

Locate your area of interest on the map sheet. Note the map unit symbols that are in
that area. Turn to the Contents, which lists the map units by symbol and name and
shows the page where each map unit is described.

The Contents shows which table has data on a specific land use for each detailed
soil map unit. Also see the Contents for sections of this publication that may address
your specific needs.
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National Cooperative Soil Survey

This soil survey is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and other Federal agencies, State
agencies including the Agricultural Experiment Stations, and local agencies. The Natural
Resources Conservation Service (formerly the Soil Conservation Service) has
leadership for the Federal part of the National Cooperative Soil Survey. This survey was
made cooperatively by the Natural Resources Conservation Service; the Michigan
Department of Agriculture; the Michigan Agricultural Experiment Station; Michigan State
University, Cooperative Extension Service; and Michigan Technological University. The
survey is part of the technical assistance furnished to the Marquette County Soil and
Water Conservation District. Financial assistance was provided by the Marquette County
Board of Commissioners.

Major fieldwork for this soil survey was completed in 1996. Soil names and
descriptions were approved in 1997. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1996. The most current official data
are available on the Internet.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If enlarged,
maps do not show the small areas of contrasting soils that could have been shown at a
larger scale.

Nondiscrimination Statement

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint
of discrimination, write to USDA, Director, Office of Civil Rights, 1400 Independence
Avenue, S.W., Washington, D.C.20250-9410 or call (800) 795-3272 (voice) or (202) 720-
6382 (TDD). USDA is an equal opportunity provider and employer.

Cover Photo Caption

An area of the Keewaydin-Michigamme-Rock outcrop association showing the rugged
nature of the Huron Mountain region. The lake in the photo is Ives Lake, one of several
lakes in the survey area.

Additional information about the Nation’s natural resour is available onlin
from the Natural Resources Conservation Service al http://www.nrcs.usda.gov.
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Foreword

Soil surveys contain information that affects land use planning in survey areas. They
include predictions of soil behavior for selected land uses. The surveys highlight soil
limitations, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

Soil surveys are designed for many different users. Farmers, foresters, and
agronomists can use the surveys to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners, community
officials, engineers, developers, builders, and home buyers can use the surveys to
plan land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
surveys to help them understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land
users identify and reduce the effects of soil limitations on various land uses. The
landowner or user is responsible for identifying and complying with existing laws and
regulations.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the general soil map. The location of each
soil is shown on the detailed soil maps. Each soil in the survey area is described, and
information on specific uses is given. Help in using this publication and additional
information are available at the local office of the Natural Resources Conservation
Service or the Cooperative Extension Service.

John Bricker
State Conservationist
Natural Resources Conservation Service
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MarauETTE CounTy is in the north-central part of the Upper Peninsula of Michigan
It borders Lake Superior. It has an area of 1,198,912 acres, or about 1,873
square miles. The population of the county was 70,887 in 1990. Marquette, the county
seat, had a population of 21,900 in 1990.

About 83 percent of the county is forested. Only about 2 percent is classified as
farmland. Forestry, mining, and recreation are the major land uses.

About 250 different kinds of soil are in Marquette County. The soils vary widely in
texture, natural drainage, slope, and other characteristics. Because of steep slopes,
droughtiness, and rockiness, many of the soils are best suited to woodland. The
subsoil in most of the moderately well drained soils has a restrictive layer that limits
residential development and the use of forestry equipment. About 18 percent of the
survey area consists of poorly drained mineral soils and very poorly drained organic
soils.

General Nature of the County

This section provides general information about Marquette County. It describes
history and development, climate, physiography, industry and transportation facilities,
farming, lakes and streams, and recreation.

History and Development

The region on the southern shore of Lake Superior was little noticed by the earliest
European explorers. Although it was part of the colonial territory claimed by France
and later by England, no settlements were attempted. Only very small groups of
Chippewa Indians appear to have utilized the region but apparently not on a
permanent basis. The county was named in honor of the Jesuit priest Jacques
Marquette. Marquette, an early explorer and missionary, probably camped in the area
during his travels in the late 1600s. It is likely that the area was visited by Governor
Lewis Cass in 1820 and by Henry Schoolcraft in 1832, but no records exist.
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Figure 1.—Location of Marquette County in Michigan.

In 1836, a treaty made by the U.S. Government with the Chippewa Indians ceded
land east of the Escanaba and Chocolay Rivers to the United States. In 1842, a similar
treaty ceded the land west of that line. The formation of Marquette County was
authorized in 1843 by an act of the Michigan Legislature when the entire Upper
Peninsula of Michigan was divided into six counties. The first recorded observations of
the county were made in 1844 by a government survey team sent to establish
township lines and make geological observations. Headed by William Austin Burt, the
team discovered iron deposits near present-day Negaunee. Within a year, the first
mining operation, the Jackson Mining Company, was established to work these
deposits. Another mining company, the Marquette Iron Company, was formed in 1849,
and the settlement that developed around its operations became the city and port of
Marquette. In 1850, the U.S. census found only 136 persons and 18 dwellings in the
entire county. Nevertheless, the next year saw a county government established and
the first election.

With the start of settlement and mining operations, transportation became of
paramount importance. The difficulty of obtaining supplies, food, and mail added to the
isolation experienced by the inhabitants during the winter months. In 1854, the first
county road was opened. This road, between Negaunee and Marquette, allowed iron
ore to be hauled to Lake Superior for loading on ships. Outgoing ore or incoming
passengers and supplies had to be transferred to small boats until a wharf was built
that same year.

Early mining operations were sporadic and ineffective until the Soo Locks were
opened in 1855. In 1857, a new dock was built in Marquette that allowed ships to be
loaded more quickly. That same year the Iron Mountain Railroad was completed
between Ishpeming and Marquette. The railroad greatly increased the movement of
ore. More rail lines were quickly added in the next few years.
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In 1860, iron ore production was 100,000 tons and the county population was 2,821.
Demand for ore increased greatly during the Civil War, and nearly 900,000 tons was
being produced by 1870. This production accounted for 25 percent of the total U.S.
output. The county had 35 mines in the 1870s, and about 80 percent of mining
operations centered around Negaunee and Ishpeming. Mining activity had also started
in Republic, Champion, Michigamme, and Humboldt.

By 1909, production had increased to 4.2 million tons of iron ore from 48 mines. The
first modern concrete and steel ore dock was completed in 1912, and a similar one
was added in 1931. By this time, however, the population of the county, which had
peaked in 1910 at 46,076, started to decline. This decline was caused in large part by
the decrease in ore production at Negaunee and Ishpeming, where large-scale mining
had ended by 1929. The county has seen the mining-out of high grade ore, but new
processes to concentrate low grade ore have kept the industry viable in the county.

The early mines and forges in the county quickly created a demand for pine lumber
and hardwood charcoal. Rivers were used to float white pine logs to Lake Superior,
where they were loaded on ships or rafted to sawmills, such as those at Big Bay.
Clarksburg, Northland, and Mashek also were founded around the lumber industry.
Because of second-growth forests and the demand for pulp, the wood industry is still
an important element in the local economy.

With an increasing population during the mining era, agriculture also became
important. Green Garden was the first agricultural center in the county. Yalmer,
Skandia, and Carlshend also were established as farming communities. Dairy,
livestock, small grain, hay, apples, and potatoes were the important crops. Many farms
were settled under the Homestead Act, and their numbers increased until about the
middle of the 1900s. Since then, a large decrease in farming has occurred; today, the
contribution of farming to the local economy is minor.

Government had become an important employer in Marquette County by 1889,
when the Upper Peninsula State Prison was built. The importance of government
increased further when Northern State Normal School (now Northern Michigan
University) opened in 1899. K.I. Sawyer Air Force Base, activated in 1956 near Gwinn,
played an important role in national defense and was also a large employer until its
closure in 1995.

Climate

The climate in the county is highly varied because of topographic diversity and the
county’s proximity to Lake Superior. These variations cause differences in the climate
over distances of only a few miles.

provides data on temperature and precipitation for the survey area as
recorded at Van Riper State Park and Marquette in the period 1971 to 2000.Table 2]
shows probable dates of the first freeze in fall and the last freeze in spring.[Table 3]
provides data on the length of the growing season.

In winter, the average temperature is 14.2 degrees F at Van Riper Park State and
20.9 degrees at Marquette. The average daily minimum temperature is 3.2 degrees at
Van Riper State Park and 14.0 degrees at Marquette. The lowest temperature on
record for Van Riper State Park is -44 degrees recorded on February 17, 1979, and
the lowest temperature on record for Marquette is -24 degrees recorded on February
3, 1996.

In summer, the average temperature is 61.8 degrees at Van Riper State Park and
64 degrees at Marquette. The average daily maximum temperature is 76.2 degrees at
Van Riper State Park and 73.2 degrees at Marquette. The highest recorded
temperature at Van Riper State Park is 98 degrees recorded on July 28, 1988, and the
highest temperature on record for Marquette is 104 degrees recorded on July 19,
1977.
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Growing degree days are shown in table 1. They are equivalent to “heat units.”
During the month, growing degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40 degrees F). The normal
monthly accumulation is used to schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in fall.

The total annual precipitation is 33.24 inches at Van Riper State Park and 30.02
inches at Marquette. Of these totals, between 8 and 9 inches, or about 30 percent,
usually falls in June through August. The growing season for most crops falls within
this period. The heaviest 1-day rainfall on record was 4.41 inches at Van Riper State
Park on September 2, 1957, and 4.06 inches at Marquette on October 24, 1959.
Thunderstorms occur on about 29 days each year, and most occur between June and
September.

The average seasonal snowfall is 129.7 inches at Van Riper State Park and 119.7
inches in downtown Marquette on the lakeshore. Across the county, the western
upland areas that get the most lake-effect snow receive between 140 and 160 inches
of snow annually, including around 150 inches at the Marquette airport. The annual
snowfall decreases to the south and east, and approximately 80 to 100 inches falls in
the extreme southern parts of the county. The greatest snow depth at any one time
during the period of record was 60 inches at Van Riper State Park (recorded on
February 14, 1996) and 41 inches at Marquette (recorded on March 14, 1997). At Van
Riper State Park, on the average, 153 days of the year have at least 1 inch of snow on
the ground. At Marquette, on the average, 135 days of the year have at least 1 inch of
snow on the ground. The heaviest 1-day snowfall on record was 25 inches at Van
Riper State Park (recorded on February 12, 1965) and 17.3 inches at Marquette
(recorded on March 14, 1997).

The average relative humidity in midafternoon is about 55 percent in May and
nearly 75 percent in December. Humidity is higher at night, and the average at dawn is
about 80 percent in most months and nearly 90 percent from June to September. The
sun shines 60 percent of the time possible in summer and 34 percent in winter. The
prevailing wind is from the northwest for much of the year, but it is from the south
during the summer. Average windspeed is highest, around 10 miles per hour, in March
and April.

Physiography
Prepared by Ken Wikgren, soil scientist, Natural Resources Conservation Service.

The topography of Marquette County is dominated by steep, Precambrian bedrock
hills that in some areas occur alongside sharply contrasting sandstone benches. Much
of the region is covered by glacial deposits ranging from hilly, bedrock-controlled
moraines and steep, dissected sandy deposits to gently rolling ground moraines and
nearly level outwash plains. Elevation ranges from 1,200 to more than 1,800 feet in the
highlands. It is about 602 feet at the Lake Superior shoreline. The geology of the
region has played a key role in determining the physiography, soils, and vegetation that
together comprise the various ecosystems delineated on the landscape by this survey.

The bedrock of Marquette County consists of Precambrian, Cambrian, and
Ordovician rock Correlation of the bedrock units and understanding the
geologic history of this region are problematic, especially regarding the Precambrian.
The Precambrian was a time of intense and repeated folding, faulting, metamorphism,
mountain building, erosion, sedimentation, and subsidence. The igneous and
metamorphic rocks now exposed can vary greatly over short distances, and many are
obscured by glacial deposits, vegetation, and water. Basically, the Precambrian rocks
are over 2.5 billion years old, are part of the Canadian Shield, and were uplifted to
spectacular heights over 600 million years ago during the Penokean Orogeny near the
end of the Precambrian. As these mountains were eroded, stream and lake sediments
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Figure 2.—Generalized cross section showing the bedrock geology of Marquette County. (Modified
after Martin, 1936, and Kelley, 1968).

were deposited that led to the formation of the Jacobsville Sandstone. Later, in the
Cambrian and into the Ordovician, Michigan was invaded by seas that led to marine
sandstone, dolomite, and limestone formations (Dorr and Eschman, 1970).

The central and western parts of Marquette County are dominated by Precambrian
igneous and metamorphic rock. The Keewatin rocks include the Kitchi and Mona
Formations, consisting of schists and greenstones that, at nearly 3.5 billion years old,
are among the oldest known rocks on earth. An outcrop of the Mona Formation can be
seen in a roadcut along U.S. 41 about 7 miles west of Marquette. Rocks of Laurentian
and/or Algoman age consist primarily of granite and gneiss. They include the Palmer
and Republic Formations. A good example of Laurentian granite is at Sugarloaf
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Mountain north of Marquette. Rock formations of the Early Huronian period include the
Wewe Slate, the Kona Dolomite, and the Chocolay Group consisting of quartzite and
dolomite. Outcrops of Kona Dolomite can be seen at Lindberg’s Gravel Pits along CO
480. Algal structures found in the Kona provide evidence of simple plant life that
existed 2 billion years ago. The Middle Huronian rocks include the Siamo Slate, Ajibik
Quartzite, and Negaunee Iron Formation. An outcrop of Siamo Slate with bands of
quartzite can be seen in a roadcut along U.S. 41 about 2.5 miles east of Negaunee.
Rock formations of the Late Huronian include the Goodrich Quartzite, the Greenwood
Quartzite, the Clarksburg Volcanics, and the Michigamme Formation, which consists
of slate, graphitic slate, graywacke, schist, gneiss, and beds of iron ore known as the
Bijiki Iron Formation.

The iron formations of the Middle and Late Huronian period are collectively known
as the Marquette Range and include the mining locations around Negaunee,
Ishpeming, National Mine, Humboldt, Champion, Michigamme, Republic, Palmer, and
Gwinn. The iron formations consist of bands of silica and iron oxides, hematite,
magnetite, limonite, jaspillite, and taconite interbedded with slate and chert. The iron
mining industry has been and still is of great importance to the economy of the Upper
Peninsula. The presence of iron formations has influenced the properties of the eroded
sediments from these Precambrian rocks and is reflected in the Jacobsville Sandstone
and the soils that formed in parent material derived from all of these rocks. Especially
significant are the red color and high iron content of the soils and ground water
throughout the region.

The Jacobsville Sandstone occurs at the unconformity between the Precambrian
and Cambrian and is generally considered to be Early and Middle Cambrian in age.
The Jacobsville Formation consists of a succession of red to white, coarse grained to
fine grained, feldspathic and quartzose sandstone with layers of shale and
conglomerate. Along the Lake Superior shore north of Marquette, at Presque Isle and
Freeman’s Landing, cliffs of Jacobsville Sandstone exhibit beautiful red and white
streaks resulting from the oxidation, reduction, and leaching of iron. The Late
Cambrian period is represented by the Munising Formation consisting of white and
light gray, dolomitic and glauconitic sandstone and red, green, and gray shale. An
outcrop of white Munising Sandstone can be seen at the south end of Stump Lake in
Sec. 11, T. 45 N., R. 25 W. Rocks of Early Ordovician age consist primarily of dolomite
and dolomitic sandstone. They include the Trempealeau Formation and the Prairie du
Chien Group. The Middle Ordovician rocks are dominantly limestone, dolomite, and
shale. They include the Black River and Trenton Groups. Good examples of
fossiliferous dolomite and limestone can be seen along the Escanaba River in
southern Marquette County; the younger rocks are visible as one travels south
towards Boney Falls.

An ancient Precambrian mountain range bordered by a sequence of sedimentary
rocks has led to the formation of the diverse topography and Lake Superior basin of
today. Glacial ice and flowing water tend to choose the path of least resistance.
Differential rates of erosion between hard and soft bedrock have helped to create a
magnificent landscape featuring numerous islands, waterfalls, and cliffs.

During the Pleistocene Ice Age, the survey area was repeatedly covered by glacial
ice. As the ice sheet moved generally from the north, it slid over the mountains and
carved grooves and striations in the Precambrian bedrock on the up-ice sides and
quarried dramatic rock escarpments on the down-ice sides. Huron Mountain in far
northern Marquette County is an example of this rugged topography typical of many
Precambrian bedrock hills throughout the region.

The glacial landforms and deposits of the region are the result of the last major
glacial stage known as the Greatlakean (formerly Valderan) advance (see
[map)]The sequence of events that occurred has not yet been deciphered with any
degree of certainty. There probably were several glacial ice substages. Major ice lobes
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were likely centered in the vicinity of Marquette to the east, Keweenaw Bay to the
west, and the Huron Mountains to the north. There may have been others. The Huron
Mountains acted as a major obstacle to the movement of the glacier. The ice advanced
much faster over the sedimentary rocks to the west and east, greatly influencing the
path of the lobes and leading to the formation of the current landscape, the Lake
Superior and Lake Michigan shorelines, and the interlobate areas and may even have
contributed to the formation of a “driftless” area hundreds of miles to the south. The
Marquette Readvance of the ice sheet occurred approximately 10,000 years ago and
may have been the last major advance (Farrand and Drexler, 1985). Minor local
glaciation in the Huron Mountains may have occurred later in the Pleistocene and into
the Holocene (Black, 1969).

The thickness of the glacial deposits ranges from 0 to more than 500 feet. The
deposits include till, drainage channel deposits, outwash, lacustrine deposits, and
eolian deposits. In some areas there is only a thin layer of basal till that closely reflects
the bedrock over which the glacier passed. In other areas there may be several layers
of glacial deposits representing a sequence of advances, ablation of ice, and
proglacial activity

The Marquette Lobe covered much of eastern and southeastern Marquette County.
The relatively low relief inherent from the softer sedimentary bedrock allowed the
glacier to impart a fluted pattern to the surface characterized by parallel grooves and
intervening ridges grading into drumlins to the south and west. An example of a fluted
ground moraine is in the area around Carlshend, and well formed drumlins can be
seen southeast of Northland. The reddish brown loamy till becomes less red and more
calcareous to the south as the bedrock influence changes from sandstone to dolomite
and limestone.

In much of northwestern and central Marquette County, the landscape is
determined by the topography of the Precambrian bedrock. These bedrock-controlled
moraines are characterized by rock hills 50 to 500 feet high interlaced with glacial
channels containing sandy and gravelly deposits, swamps, and small lakes. The rock
outcrops commonly have talus slopes on the south faces and are strewn with
boulders. Glacial deposits are relatively thin and vary greatly in thickness. The loamy
or sandy till has a high content of rock fragments and tends to be brown over gneiss
and granite, grayish brown over slate, and reddish brown over iron formations. Many
areas have a silty or loamy eolian cap. Areas around Champion and Ishpeming are
typical examples of this landform.

In southwestern and south-central Marquette County, there appears to be an
interlobate area developed in the lee of the Huron Mountains. This is an area of
disintegration moraines characterized by a chaotic mound and pit topography, closed
depressions, and outwash deposits. Deposits include sandy or loamy till with a silty or
loamy eolian cap and sandy or gravelly outwash. Surface stones and boulders are
common. The area around Witch Lake is an example of this landform.

Eskers, crevasse fillings, kame terraces, kames, and kettles are ice-contact
features that occur throughout the area of ablation on the disintegration moraines and
are found on many of the other moraines as well. These features consist of stratified
sandy and gravelly deposits, commonly grading into proglacial outwash. The outwash
plains consist of broad, flat areas of sandy and gravelly deposits that in places grade
into finer lacustrine sediments at the margin. Examples are the Yellow Dog Plains,
Mulligan Plains, and Sands Plains.

The area between the uplands and Lake Superior has been strongly modified by
glaciofluvial and glaciolacustrine activity, guided by the Precambrian bedrock and
contrasting Jacobsville Sandstone to create a marvelously scenic and rugged
landscape. As the ice front in the Huron Mountains melted back from its final advance,
outlets were opened for glacial lakes Duluth and Agassiz, causing catastrophic
flooding. As water from these huge lakes to the west poured east, various outlet
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Figure 3.—Diagrammatic cross section of Marquette County showing the topography, dominant
soils, elevation, landforms, parent material, and underlying bedrock. The dominant soils listed
correspond with those on the general soil map. The landforms, bedrock geology, and parent
material in the diagram correspond with those on theand the generalized

|bedrock geology map. |

channels were cut. The Cliff River gorge and Lake Ann basin were two of the channels.
Bedrock benches were formed as flood waters scoured the Jacobsville Sandstone.
Flood deposits left behind include the boulders south of Rush Lake and a 35-feet-high
gravel bar between Lake Ann and Huron Mountain (Simpson and others, 1990).
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The reddish brown sandy loam till deposited along Lake Superior strongly reflects
the Jacobsville Sandstone. In some locations the Precambrian rocks added rock
fragments to the till. As the glacier melted away, some of this material was washed and
reworked by glacial meltwaters. Much of the area along CO 510 between Negaunee
and Big Bay is a sandy, water-worked, bedrock-controlled moraine. Other areas were
covered by deeper waters of glacial lakes. Much of the area along U.S. 41 between
Harvey and Skandia is a till-floored lake plain. An example of a varved glaciolacustrine
deposit can be seen in the southwest corner of Chocolay Township.

After the removal of the ice, the crust of the earth began to rebound. As the land
rose, the water levels of the Great Lakes fluctuated as outlets changed. Once the
outlets of the Great Lakes stabilized, around 6,000 years ago, the level of ancestral
Lake Superior rose to the Nipissing level of 605 feet. Wave-cut cliffs and beaches of
the former Nipissing shore are now at 640 feet as the isostatic rebound continues.
Examples of Nipissing beaches and escarpments can be seen alongside the current
Lake Superior beach at Wetmore Landing. Sandstone benches can be seen at
Presque Isle and Big Bay Point.

After the ice age ended, numerous lakes and streams have remained as remnants
of glacial erosion, ablation, and drainage. Synclinal bedrock structure, with the
younger, less resistant bedrock in the basin, influenced the subsequent glacial activity
to form Lake Superior and Lake Michigamme. Some of the lake basins, such as that of
Mountain Lake, were gouged out of the bedrock by glacial ice. Others, such as Rush
Lake, were deepened by catastrophic flood waters. Conway Lake, Saux Head Lake,
and Lake Independence are former lagoons of Lake Nipissing that were uplifted by
rebound and cut off from Lake Superior by beaches. Some lake basins were filled by
large blocks of ice, which melted out to form the current lake. Ives Lake is an example
of an ice-block lake. The major rivers and even minor streams once drained great
volumes of glacial meltwater, as evidenced by the large canyons, rocky gorges, and
impressive terraces. The Yellow Dog, Peshekee, Escanaba, and Chocolay Rivers, for
example, are now confined to smaller channels and include areas ranging from
bedrock gorges and waterfalls to small flood plains and marshes.

In postglacial times, erosion and deposition continued to modify the landscape.
Rock faces were once again exposed as they were stripped of sediment. Smooth
slopes of glacial deposits were dissected by drainageways. Shorelines were modified
by waves and currents. Eroded silts and sands were deposited, dried, blown by the
wind, and redeposited. Alluvial soils were deposited on flood plains, and organic
deposits formed in swamps. Small, shallow lakes filled with vegetation and became
bogs. In time, as vegetation began to stabilize the soil, the various ecosystems of
today began to form, reflecting the complex physiography of Marquette County.

Landform Descriptions

The following paragraphs describe the characteristics of some of the major
landforms depicted on the landform map. The map was prepared by Jamie
Antoniewicz, soil scientist, Natural Resources Conservation Service.

Bedrock-controlled ground moraine (glacial channels).—This landform occurs
as a moderately sloping to very steep, bedrock-controlled moraine covered by sandy
or loamy till of variable thickness. The till generally has a high content of rock
fragments, and it may have a silty or loamy eolian cap. Topography is controlled by
bedrock features; rock outcrops are common. In some areas the rock outcrops are
closely spaced and locally dominate the landform. In other areas the rock outcrops are
spaced farther apart or are more subdued. This landform is interlaced with outwash
channels containing sandy and gravelly soils.

The soils in areas of this landform are characterized by a loamy or silty mantle over
sandy or loamy till. They typically have a high content of rock fragments. Surface
stones and boulders are common throughout the landform.
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Bedrock types include gneiss, schist, granite, and slate. Iron formations of iron
oxides and hematite occur locally. Two small areas of this landform occur on the Alger
County border where the bedrock is Jacobsville Sandstone.

Bedrock-controlled ground moraine (sandy drift dominant).—This landform
occurs as a moderately sloping to very steep moraine of predominantly sandy drift
deposited over and around surface bedrock features. Topography is controlled by
bedrock features. Small areas of loamy till, sandy and gravelly outwash, and organic
soils are included.

The sandy soils in areas of this landform vary greatly in content of rock fragments.
The soils can be unstratified till or stratified glaciofluvial deposits. Surface stones and
boulders occur randomly and in varying densities throughout the landform.

Bedrock types include gneiss, schist, granite, slate, and greenstone. Iron formations
occur locally.

Disintegration moraine (eolian cap).—This landform occurs as a gently rolling to
very steep series of moraines of sandy and loamy till. A silty or loamy eolian cap
covers more than 90 percent of the landform. This landform is characterized by a
chaotic mound and pit topography, generally randomly oriented, with many enclosed
depressions.

The soils in areas of this landform are characterized by a silty or loamy mantle over
sandy or loamy till. They typically have a high content of rock fragments. Surface
stones and boulders occur throughout the landform.

Bedrock types include gneiss, schist, granite, slate, and graywacke. Iron formations
occur locally in thin bands.

Outwash plain.—This landform occurs as a nearly level to moderately sloping area
of sands and gravels deposited by glacial meltwater. The area may or may not have a
loamy mantle. Areas of outwash are generally flat, uniform landforms, but areas of
pitted outwash also occur in the county.

Granite and gneiss bedrock outcrops occur in some areas of this landform.

Sandy disintegration moraine.—This landform occurs as a gently rolling to very
hilly system of moraines consisting of sandy glacial drift. The landform is characterized
by a chaotic mound and pit topography, generally randomly oriented, with enclosed
depressions. Small or medium sized areas of sandy or gravelly outwash also are
included. Some areas that have an abundance of surface rock fragments occur locally.

The sandy soils in areas of this landform vary greatly in content of rock fragments.
A thin loamy mantle, generally less than 10 inches thick, occurs randomly throughout
the landform. Abrupt changes between materials of differing lithology are common.

Drumlinized ground moraine.—This landform occurs as a moderately sloping to
steep till plain characterized by numerous, roughly parallel, elongated oval hills of
compact, calcareous, loamy till, which are generally oriented in a northeast/southwest
direction. Areas of sandy and gravelly outwash soils in the form of eskers or channels
of outwash along with large areas of organic soils occur between the drumlins.

Limestone, dolomite, and dolomitic sandstone bedrock breaks the surface
intermittently in areas of this landform, particularly along rivers and creeks.

The predominantly loamy soils in areas of this landform are characterized by an
acid to neutral solum 20 to 40 inches thick over calcareous loamy till. The soils
generally have a low or moderate content of rock fragments. Small areas of soils that
are shallow and moderately deep to bedrock occur on the flats.

Fluted ground moraine.—This landform occurs as a nearly level to moderately
sloping till plain consisting of predominantly calcareous, loamy till. Small areas of
outwash and sandy till are included. The gently rolling parallel grooves and ridges of
this landform are generally oriented in a north/south direction, and organic soils and
ponded areas are in the depressions and drainageways. Acidic loamy till occurs in the
western and northern parts of this landform.
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This landform is underlain by limestone, dolomite, and dolomitic sandstone bedrock.
The bedrock crops out at the surface locally.

Deep and very deep, loamy soils are dominant in areas of this landform. Small or
medium sized areas of soils that are shallow and moderately deep to bedrock also
occur.

Till-floored lake plain.—This landform occurs as gently undulating to very hilly
areas of sandy and loamy till and lacustrine deposits intermixed with sandy
glaciofluvial deposits. The landform was formed when sand, silt, and till deposits were
reworked by glacial meltwaters of variable speed and volume. Most of this landform
was once covered by glacial lake water and then was exposed when the water level
was lowered or the elevation of the land was raised. Wave action of the glacial lake
waters along with other glaciofluvial processes resulted in the mixing and reworking of
existing glacial drift deposits. This “water-working” action created a landform where
soils and surface textures are variable within short distances.

The soils in areas of this landform range from sandy to silty. Stratified and varved
glaciolacustrine soils of widely varying textures are a common component. Narrow or
moderately wide channels of sandy and gravelly soils occur within this landform. The
content of rock fragments in the soils varies widely. Generally, the soils that have a
high content of rock fragments occur closer to Lake Superior. As the distance from the
lake increases, the content of rock fragments in the soil decreases.

Dissected moraine.—This landform occurs as hilly to very steep dissected
uplands of sandy and loamy drift characterized by a dendritic ravine pattern and the
presence of ephemeral streams.

The dominant soils in areas of this landform are acidic, sandy and loamy drift. Silty
and gravelly soils also occur. The soils typically have a low or moderate content of rock
fragments. Surface stones and boulders occur in some parts of the landform but not in
others.

Beach ridges and dunes.—This landform occurs as nearly level to strongly
sloping, sandy lake deposits on dunes and beach ridges. The ridges are roughly
parallel to the shoreline, representing successive positions of an advancing shoreline.
Much of this landform exhibits a ridge-and-swale topography of wet and dry, sandy
soils.

The sandy soils in areas of this landform typically have no rock fragments or have
only a low content of rock fragments. Small, scattered gravelly spots also occur.

Sandstone benches.—This landform occurs as nearly level to very steep deposits
of sandy and loamy drift and residual soils that are shallow or moderately deep over
sandstone bedrock. Most of this landform has been covered by glacial lake water.
Sandstone rock outcrops occur in some areas.

Glaciolacustrine and glaciofluvial processes have greatly influenced the soils. Some
soils have a high content of rock fragments, and others are relatively free of rock
fragments. Stratified soils of water-worked drift over bedrock are common. Small areas
of deep, loamy and gravelly soils are included. Surface stones are common throughout
most of the landform.

Red and brown Jacobsville Sandstone dominates this landform. Small areas of
shale and conglomerate rock also are included.

Swamp.—This landform occurs as level or nearly level areas of shallow to deep
organic deposits over outwash or till. Small areas of well drained high ground too small
to map separately occur within these swamps. There are scattered outcroppings of
bedrock.

Ground moraine.—This landform occurs as a nearly level to moderately sloping till
plain consisting predominantly of calcareous, loamy till and areas of sandy and
gravelly outwash. Medium sized and large areas of continuous swamp occur within this
landform. Areas of soils that are shallow and moderately deep to bedrock occur on
structural benches within the ground moraine.
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The predominantly loamy soils in areas of this landform are characterized by an
acid solum 30 to 40 inches thick over calcareous loamy till. The soils generally have a
low to moderate content of rock fragments.

This landform is underlain by limestone, dolomite, and dolomitic sandstone bedrock,
which influences the soil characteristics. The bedrock breaks the surface intermittently,
particularly along creeks and rivers.

Industry and Transportation Facilities

Government, services, retail trade, iron mining, timber harvesting, and tourism are
the major sources of employment in Marquette County. Prior to its closure in 1995, K.1.
Sawyer Air Force Base was the predominant government employer. The Empire and
Tilden iron mines are now the leading source of employment in the county. Health care
(Marquette General Hospital, Bell Memorial Hospital, and Marquette Medical-Dental
Center) and Northern Michigan University are the major service sector employers.

The main roads in the county are U.S. Highway 41 and State Highways M-28, M-94,
M-35, and M-95. Two freight-only railroads service the county, and Marquette County
Airport provides regularly scheduled passenger service.

Farming

Agriculture is a relatively small industry in Marquette County. Farms make up about
26,624 acres, or 2.3 percent of the total acreage in the county. Major crops produced
include grass and mixed hay, alfalfa, potatoes, barley, oats, and corn for grain and
silage. The 1997 agricultural census counted 108 farms averaging 247 acres; only 6
farms were larger than 500 acres. The total acreage in cropland is 12,378 acres on 90
farms. The remaining farmland consists of woodland, wetland, and homesteads. In
1997, Marquette County had 2,556 cattle and calves, including 772 milk cows and 568
beef cows.

In the early years, small farming was common in the settled regions of Marquette
County. These farms provided meat, dairy, and various grains, fruits, and vegetable
products to the lumber and mining concerns scattered throughout the area. Over time,
many of these farms have reverted to woodland or have been converted to
recreational areas or hobby farms.

Agricultural production in Marquette County is limited because of the short, cool
growing season, the distance to markets, the scarcity of productive soils, and the
limited local markets.

Dairy, potatoes, and beef production are the most stable farming enterprises in
Marquette County. Hay production for the pleasure horse market also is an ongoing
enterprise. There are some small, specialized livestock and crop production
businesses for the regional market. Because of the long period of idleness or minimal
inputs on cropland, many sites in Marquette County are suitable for conversion to
organic production practices.

Lakes and Streams

Marquette County has 1,755 natural lakes. Lake Michigamme and Lake
Independence are the largest, covering 4,360 and 1,860 acres, respectively. There are
also 69 manmade lakes, ponds, and hydroelectric reservoirs. The Dead River storage
Basin is the largest, covering about 2,102 acres. In addition, there are 55 miles of Lake
Superior shoreline.

Approximately 1,416 miles of rivers and streams flow within the county. The
Michigamme, Escanaba, Yellow Dog, Dead, Chocolay, Peshekee, and Black Rivers are
the major rivers. The Chocolay, Dead, and Yellow Dog Rivers flow into Lake Superior,
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and the Black, Escanaba, Michigamme, and Peshekee Rivers flow south into Lake
Michigan. There are more than 20 waterfalls in the county.

Recreation

Opportunities for recreational activities abound in Marquette County. The rugged
hills, vigorous forests, the numerous lakes, rivers, and waterfalls, the abundant
snowfall, and the extensive Lake Superior shoreline provide an ideal setting for a
variety of outdoor activities. Many residents and tourists enjoy sightseeing, hiking,
camping, canoeing, kayaking, swimming, mountain biking, fishing, hunting, cross-
country skiing, snowshoeing, snowmobiling, and ATV riding. Areas open to public
recreation include thousands of acres of State forest, National forest, and commercial
forest reserve lands. Streams in the region are famous for trout, and Lake Superior is
legendary for lake trout, salmon, and steelhead. Hunting, especially for small game
and white-tailed deer, is very popular. Excellent facilities are available for camping and
golfing, and the county has numerous resorts, marinas, outfitters, and ski centers.

How This Survey Was Made

This survey was made to provide information about the soils and miscellaneous
areas in the survey area. The information includes a description of the soils and
miscellaneous areas and their location and a discussion of their suitability, limitations,
and management for specified uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and native
plants; and the kinds of bedrock. They dug many holes to study the soil profile, which
is the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other living organisms and has not
been changed by other biological activity.

The soils and miscellaneous areas in the survey area are in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed.
Thus, during mapping, this model enables the soil scientist to predict with a
considerable degree of accuracy the kind of soil or miscellaneous area at a specific
location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only a
limited number of soil profiles. Nevertheless, these observations, supplemented by an
understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
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soil properties and the arrangement of horizons within the profile. After the soll
scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example, soll
scientists can predict with a fairly high degree of accuracy that a given soil will have a
high water table within certain depths in most years, but they cannot predict that a high
water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

The descriptions, names, and delineations of the soils in this survey area may not
fully agree with those of the soils in adjacent survey areas. Differences are the result
of an improved knowledge of soils, modifications in series concepts, or variations in
the intensity of mapping or in the extent of the soils in the survey areas.

Survey Procedures

The general procedures followed in making this survey are described in the
“National Soil Survey Handbook” (USDA/NRCS) and the “Soil Survey Manual” (Soil
Survey Division Staff, 1993) of the Natural Resources Conservation Service.

The soil survey maps made for conservation planning prior to the start of the
project, including the published soil survey maps and interpretations for the Marquette-
Humboldt area (1977) and for the Chocolay area (1975), were among the references
used. Previously made soil maps were field checked, revised, and incorporated into
this project. Other references include bedrock and glacial geology maps, which were
studied and used to plan mapping strategy.

Before the actual fieldwork began, preliminary boundaries of slopes and landforms
were plotted stereoscopically on 1:20,000 leaf-off aerial photography. Soil scientists
used U.S. Geological Survey topographic maps at a scale of 1:24,000 to relate land
and image features.

A reconnaissance was made by vehicle before the soil scientists traversed the
surface on foot and examined the soils. In areas where the soil pattern is very
complex, traverses and random observations were spaced as close as 200 yards. In
areas where the soil pattern is relatively simple, traverses were about /4 mile apart.

As they traversed the surface, the soil scientists divided the landscape into
segments. For example, a hillside would be separated from a swale or a gently sloping
ridgetop from a very steep side slope. Observations of such items as landforms,
blown-down trees, vegetation, roadbanks, excavated pits, and rock outcrops were
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made without regard to spacing. Soil boundaries were determined on the basis of soll
examinations, observations, and photo interpretation. The soil material was examined
with the aid of a hand auger or a spade to a depth of about 5 feet. The pedons
described as typical were observed and studied in pits that were dug with shovels,
mattocks, and digging bars or excavated with a backhoe.

Each year of the project, notes were taken on the composition of map units. These
notes were supplemented with transects and additional soil investigations as mapping
progressed and the composition of individual map units was determined for the soil
survey area.

Samples for chemical and physical analyses were taken from representative sites of
some soils in the survey area. The analyses were made by the National Soil Survey
Laboratory, Lincoln, Nebraska. The results of the analyses are stored in a
computerized data file at the laboratory. The results of the analyses and descriptions
of the laboratory procedures can be obtained by request.

After completion of the soil mapping on aerial photographs, map unit delineations
were transferred by hand to another set of photographs. The mapping was transferred
to two different scales of photographs. Map sheets 16 through 38 and map sheets 40
through 69 (see Index to Map Sheets) were compiled at a scale of 1:12,000. The
remaining map sheets were compiled at a scale of 1:24,000. The areas that were
transferred to 1:12,000 photos coincide with the area that currently has the most
intensive land use in the county. These areas also are anticipated to be subject to the
most intense pressure for development in the near future. The goal of transferring the
mapping to larger scale photographs in this area was to show more detail and allow
smaller map unit delineations in the areas where future development is anticipated.
Cultural features were recorded from observations of the maps and the landscape.

The National Cooperative Soil Survey is a system of site classification for multiple-
use resource management based primarily on soils. The soil survey of Marquette
County, however, has integrated a number of additional factors into its classification of
land and forest sites. The multi-factor approach to site classification is based on the
interrelationship between vegetation, physiography, and soils.

In the process of making this soil survey, a considerable amount of time was spent
in the field by trained personnel observing and recording data about the soils,
vegetation, and physiography of Marquette County. Soils data were collected and
analyzed as outlined elsewhere in this section and in the Soil Properties section of this
report.

Vegetative data were collected on the overstory, understory, and ground cover on
forested sites. Key indicator plants were used to identify the habitat type according to
the Habitat Type Classification System explained in the Forest Habitat Types section of
this report. The physiography was studied and landforms were identified based on the
bedrock and glacial geology as described in the Physiography section of this report.

The information gathered and reviewed is utilized to develop units that can be
delineated on maps and accurately described. The goal is to provide several levels of
land units that are visible to the land user and relatively permanent in endurance and
usefulness. For broad base planning, the general soil map and geology maps can be
used, but these are limited by scale and the complexity of the survey area. At the more
intense detailed soil map level, the multi-factor approach becomes more practical.

Marquette County has a diverse and complex variety of forest communities,
landforms, and soil types. It is possible to identify a tremendous number of map units.
In making this soil survey, the project members have worked to correlate these units
into what should be useful delineations. These units are distinguished on the basis of
such factors as landform, rockiness, stoniness, and potential forest productivity as well
as soil classification.
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General Soil Map Units

The general soil map in this publication shows broad areas that have a distinctive
pattern of soils, relief, and drainage. These broad areas are called associations. Each
association on the general soil map is a unique natural landscape. Typically, it consists
of one or more major soils or miscellaneous areas and some minor soils or
miscellaneous areas. It is named for the major soils or miscellaneous areas. The
components of one association can occur in another but in a different pattern.

The general soil map can be used to compare the suitability of large areas for
general land uses. Areas of suitable soils can be identified on the map. Likewise, areas
where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for planning the management of
a farm or field or for selecting a site for a road or building or other structure. The soils
in any one association differ from place to place in slope, depth, drainage, and other
characteristics that affect management.

1. Buckroe-Yalmer Association

Shallow and very deep, nearly level to very steep, excessively drained and moderately
well drained, sandy soils; on sandstone benches

Setting

Landform: Sandstone benches
Slope range: 0 to 70 percent

Composition

Extent of the association: 1 percent of the survey area
Extent of the soils in the association

Buckroe and similar soils—60 percent

Yalmer and similar soils—30 percent

Soils of minor extent—10 percent

Soil Properties and Qualities

Buckroe

Depth class: Shallow to sandstone

Drainage class: Excessively drained

Parent material: Sandy beach deposits over sandstone bedrock
Texture of the surface layer: Very channery loamy sand

Slope: Nearly level to very steep

Yalmer

Depth class: \Very deep

Drainage class: Moderately well drained
Parent material: Sandy mantle over loamy till
Texture of the surface layer: Fine sand
Slope: Nearly level to rolling
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Figure 4.—Typical pattern of soils and parent material in the Buckroe-Yalmer association.

Soils of Minor Extent

e Deer Park and Waiska soils on knolls and ridges

e Burt and Carbondale soils in depressions and drainageways

* Yellowdog soils and areas of rock outcrop in landscape positions similar to those of
the Buckroe soils

Use and Management

Major use: Woodland
Management concerns: Erosion hazard, equipment limitations, seedling mortality,
windthrow hazard, plant competition

Management considerations:

 Building roads on the contour, installing water bars and culverts, and seeding
logging roads help to prevent excessive soil loss.

e Special logging methods, such as yarding with a cable, may be needed in very hilly
areas.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

* Such harvest methods as selective cutting can reduce the windthrow hazard.

* Site preparation helps to control plant competition.

2. Zeba-Jacobsville Association

Moderately deep, nearly level, somewhat poorly drained and poorly drained, loamy
soils; on sandstone benches

Setting

Landform: Sandstone benches
Slope range: 0 to 3 percent
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Composition

Extent of the association: 1 percent of the survey area
Extent of the soils in the association:

Zeba and similar soils—50 percent

Jacobsville and similar soils—20 percent

Soils of minor extent—30 percent

Soil Properties and Qualities

Zeba

Depth class: Moderately deep to sandstone
Drainage class: Somewhat poorly drained

Parent material: Loamy till over sandstone

Texture of the surface layer: Cobbly fine sandy loam
Slope: Nearly level

Jacobsville

Depth class: Moderately deep to sandstone
Drainage class: Poorly drained

Parent material: Loamy till over sandstone
Texture of the surface layer: Muck

Slope: Nearly level

Soils of Minor Extent

 Burt, Carbondale, Gay, Greenwood, and Skandia soils in landscape positions similar
to those of the Jacobsville soils

* Waiska soils in gently undulating areas

» Skanee soils in landscape positions similar to those of the Zeba soils

Use and Management

Major use: Woodland
Management concerns: Equipment limitations, seedling mortality, windthrow hazard,
and plant competition

Management considerations:

* Access is easiest during the winter. Year-round logging roads require a gravel base.

» Because of wetness, seedling mortality, and plant competition, trees are generally
not planted on these soils.

» Harvest methods that do not leave the remaining trees widely spaced reduce the
windthrow hazard.

3. Cunard-Nahma Association

Moderately deep, nearly level and gently undulating, well drained and poorly drained,
loamy soils; on dolomitic benches

Setting

Landform: Dolomitic benches
Slope range: 0 to 6 percent

Composition

Extent of the association: 1 percent of the survey area
Extent of the soils in the association:

Cunard and similar soils—55 percent

Nahma and similar soils—25 percent

Soils of minor extent—20 percent



20 Soil Survey of

Soil Properties and Qualities

Cunard

Depth class: Moderately deep to dolomitic sandstone, dolomite, or limestone
Drainage class: Well drained

Parent material: Loamy till over dolomite, dolomitic sandstone, or limestone
Texture of the surface layer: Fine sandy loam

Slope: Gently undulating

Nahma

Depth class: Moderately deep to dolomitic sandstone, dolomite, or limestone
Drainage class: Poorly drained

Parent material: Loamy till over dolomite, dolomitic sandstone, or limestone
Texture of the surface layer: Muck

Slope: Nearly level

Soils of Minor Extent

e Carbondale, Cathro, and Ensley soils in depressions and drainageways
* Emmet, Shoepac, and Reade soils on knolls and ridges

Use and Management

Major use: Woodland
Management concerns: Equipment limitations, seedling mortality, windthrow hazard,
and plant competition

Management considerations:

* The seasonal high water table in areas of the Nahma soils restricts the use of
equipment to midsummer or winter.

» Because of wetness, seedling mortality, and plant competition, trees are generally
not planted on the Nahma soils.

» Harvest methods that do not leave the remaining trees widely spaced reduce the
windthrow hazard.

4. Keewaydin-Michigamme-Rock Outcrop Association

Rock outcrop and very deep and moderately deep, nearly level to very hilly, well
drained soils; on bedrock-controlled moraines

Setting

Landform: Bedrock-controlled moraines
Slope range: 1 to 70 percent

Composition

Extent of the association: 21 percent of the survey area
Extent of the components in the association
Keewaydin and similar soils—45 percent
Michigamme and similar soils—20 percent
Rock outcrop—10 percent
Soils of minor extent—25 percent

Soil Properties and Qualities

Keewaydin

Depth class: Very deep

Drainage class: Well drained

Parent material: Loamy and silty eolian deposits over gravelly and sandy till
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Figure 5.—Typical pattern of soils and parent material in the Keewaydin-Michigamme-Rock
outcrop association.

Texture of the surface layer: Cobbly fine sandy loam
Slope: Nearly level to very hilly

Michigamme

Depth class: Moderately deep to igneous or metamorphic bedrock

Drainage class: Well drained

Parent material: Silty or loamy mantle over loamy till overlying igneous or metamorphic
bedrock

Texture of the surface layer: Cobbly fine sandy loam

Slope: Gently rolling to very hilly

Soils of Minor Extent

e Carbondale, Cathro, Net, and Witbeck soils in depressions and drainageways
* Champion, Dishno, Peshekee, and Sundog soils in landscape positions similar to
those of the major soils

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, and plant competition

Management considerations:

 Building roads on the contour, installing water bars, and seeding logging roads help
to prevent excessive soil loss.

e Special logging methods, such as yarding with a cable, may be necessary in the
very hilly areas.

» Selective cutting can reduce the windthrow hazard.

e Site preparation helps to control plant competition.
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5. Schweitzer-Michigamme-Rock Outcrop Association

Rock outcrop and very deep and moderately deep, gently rolling to very hilly, well
drained, loamy soils; on bedrock-controlled moraines

Setting

Landform: Bedrock-controlled moraines
Slope range: 6 to 70 percent

Composition

Extent of the association: 4 percent of the survey area
Extent of the components in the association:
Schweitzer and similar soils—40 percent
Michigamme and similar soils—20 percent
Rock outcrop—10 percent
Soils of minor extent—30 percent

Soil Properties and Qualities

Schweitzer

Depth class: Very deep

Drainage class: Well drained

Parent material: Silty or loamy eolian deposits over loamy and sandy till
Texture of the surface layer: Cobbly very fine sandy loam

Slope: Gently rolling to very hilly

Michigamme

Depth class: Moderately deep to igneous or metamorphic bedrock

Drainage class: Well drained

Parent material: Silty or loamy mantle over loamy till overlying igneous or metamorphic
bedrock

Texture of the surface layer: Cobbly fine sandy loam

Slope: Gently rolling to very hilly

Soils of Minor Extent

» Kalkaska, Pence, and Peshekee soils in landscape positions similar to those of the
major soils

e Carbondale, Cathro, and Pleine soils in depressions and drainageways

* Gogebic soils in nearly level to rolling areas

Use and Management

Major use: Woodland
Management concerns: Erosion hazard, equipment limitations, windthrow hazard, and
plant competition

Management considerations:

 Building roads on the contour, installing water bars, and seeding logging roads help
to prevent excessive soil loss.

e Special logging methods, such as yarding with a cable, may be necessary in the
very hilly areas.

* Such harvest methods as selective cutting can reduce the windthrow hazard.

* Site preparation helps to control plant competition.
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6. Pits-Dumps, Mine-Slickens Association
Setting

Landform: Bedrock-controlled moraines
Slope range: 0 to 70 percent

Composition
Extent of the association: 2 percent of the survey area
Extent of the components in the association((fig. 6):
Pits and Dumps, mine—70 percent

Slickens—20 percent
Components of minor extent—10 percent

Components of Minor Extent

» Keewaydin, Michigamme, and Peshekee soils on knolls and ridges
¢ Udorthents and Udipsamments on dikes of slickens basins
* Rock outcrop and water

Use and Management

Major uses: Active and inactive open-pit iron mines
Management concerns: Onsite investigation is needed to determine the suitability for
specific uses.

Mine Pits and Dumps

Rock outcrop

Il G ot il
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Figure 6.—Typical pattern of components and underlying material in the Pits-Dumps, mine-
Slickens association.
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7. Kalkaska-Ishpeming-Rock Outcrop Association

Rock outcrop and very deep and moderately deep, gently rolling to very hilly,
somewhat excessively drained, sandy soils; on bedrock-controlled moraines

Setting

Landform: Bedrock-controlled moraines
Slope range: 6 to 70 percent

Composition

Extent of the association: 5 percent of the survey area
Extent of the components in the association:
Kalkaska and similar soils—55 percent
Ishpeming and similar soils—20 percent
Rock outcrop—10 percent
Soils of minor extent—15 percent

Soil Properties and Qualities

Kalkaska

Depth class: Very deep

Drainage class: Somewhat excessively drained
Parent material: Sandy outwash

Texture of the surface layer: Sand

Slope: Gently rolling to very hilly

Ishpeming

Depth class: Moderately deep to igneous or metamorphic bedrock

Drainage class: Somewhat excessively drained

Parent material: Sandy till or glaciofluvial deposits over igneous or metamorphic
bedrock

Texture of the surface layer: Sand

Slope: Gently rolling to very hilly

Soils of Minor Extent

e Carbondale and Tawas soils in depressions and drainageways
» Keweenaw, Pelissier, Rubicon, Sayner, and Waiska soils in landscape positions
similar to those of the Kalkaska and Ishpeming soils

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, and seedling mortality

Management considerations:

 Building roads on the contour, installing water bars, and seeding logging roads help
to prevent excessive soil loss.

e Special logging methods, such as yarding with a cable, may be necessary in the
very hilly areas.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.
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8. Deer Park Association

Very deep, nearly level to rolling, excessively drained, sandy soils; on beach ridges
and dunes

Setting

Landform: Beach ridges and dunes
Slope range: 1 to 18 percent

Composition

Extent of the association: 1 percent of the survey area
Extent of the soils in the association:

Deer Park and similar soils—85 percent

Soils of minor extent—15 percent

Soil Properties and Qualities

Deer Park

Depth class: Very deep

Drainage class: Excessively drained
Parent material: Sandy beach deposits
Texture of the surface layer: Sand
Slope: Nearly level to rolling

Soils of Minor Extent

e Deford, Greenwood, and Tawas soils in depressions and drainageways
» Croswell soils in the slightly lower positions on the landscape
* Rubicon soils in landscape positions similar to those of the Deer Park soils

Use and Management

Major use: Woodland

Management concerns: Equipment limitations and seedling mortality

Management considerations:

» Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

9. Rubicon-Sayner Association

Very deep, nearly level to very hilly, excessively drained, sandy soils; on outwash
plains and outwash terraces

Setting

Landform: Outwash plains and outwash terraces
Slope range: 0 to 70 percent

Composition

Extent of the association: 6 percent of the survey area
Extent of the soils in the association:
Rubicon and similar soils—65 percent
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Sayner and similar soils—20 percent
Soils of minor extent—15 percent

Soil Properties and Qualities

Rubicon

Depth class: Very deep

Drainage class: Excessively drained
Parent material: Sandy outwash
Texture of the surface layer: Sand
Slope: Nearly level to very hilly

Sayner

Depth class: Very deep

Drainage class: Excessively drained

Parent material: Sandy and gravelly outwash
Texture of the surface layer: Loamy sand
Slope: Gently undulating to very hilly

Soils of Minor Extent

e Grayling, Ocqueoc, and Rousseau soils in landscape positions similar to those of
the major soils
» Greenwood and Tawas soils in depressions and drainageways

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, and seedling mortality

Management considerations:

 Building roads on the contour, installing water bars, and seeding logging roads help
to prevent excessive soil loss.

e Special logging methods, such as yarding with a cable, may be necessary in the
very hilly areas.

* Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

10. Grayling Association

Very deep, nearly level to very hilly, excessively drained, sandy soils; on outwash
plains

Setting

Landform: Outwash plains
Slope range: 0 to 35 percent

Composition

Extent of the association: 3 percent of the survey area
Extent of the soils in the association:

Grayling soils—90 percent

Soils of minor extent—10 percent

Soil Properties and Qualities

Grayling
Depth class: Very deep
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Drainage class: Excessively drained
Parent material: Sandy outwash
Texture of the surface layer: Sand
Slope: Nearly level to very hilly

Soils of Minor Extent

* Pelissier, Rubicon, and Sayner soils in landscape positions similar to those of the
Grayling soils

* Croswell soils in the slightly lower positions on the landscape

* Kinross soils in depressions and drainageways

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, and seedling mortality

Management considerations:

 Building roads on the contour, installing water bars, and seeding logging roads help
to prevent excessive soil loss.

e Special logging methods, such as yarding with a cable, may be necessary in the
very hilly areas.

* Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

11. Kalkaska-Carbondale-Deford Association

Very deep, nearly level to very hilly, somewhat excessively drained, very poorly
drained, and poorly drained, sandy and mucky soils; on outwash plains and outwash
terraces

Setting

Landform: Outwash plains and outwash terraces
Slope range: 0 to 35 percent

Composition

Extent of the association: 6 percent of the survey area
Extent of the soils in the association:
Kalkaska and similar soils—30 percent
Carbondale and similar soils—25 percent
Deford and similar soils—25 percent
Soils of minor extent—20 percent

Soil Properties and Qualities

Kalkaska

Depth class: \Very deep

Drainage class: Somewhat excessively drained
Parent material: Sandy outwash

Texture of the surface layer: Sand

Slope: Nearly level to very hilly

Carbondale

Depth class: \Very deep

Drainage class: Very poorly drained
Parent material: Organic deposits
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Texture of the surface layer: Muck
Slope: Nearly level

Deford

Depth class: Very deep

Drainage class: Poorly drained
Parent material: Sandy outwash
Texture of the surface layer: Muck
Slope: Nearly level

Soils of Minor Extent

» Keweenaw, Rousseau, and Rubicon soils in landscape positions similar to those of
the Kalkaska soils

e Au Gres, Croswell, and Paquin soils in nearly level and gently undulating areas

e Evart and Greenwood soils in depressions and drainageways

Use and Management

Major use: Woodland
Management concerns: Erosion hazard, equipment limitations, seedling mortality,
windthrow hazard, and plant competition

Management considerations:

 Building roads on the contour, installing water bars, and seeding logging roads help
to prevent excessive soil loss.

* Access is easiest during the winter. Year-round logging roads require a gravel base.
Culverts are needed to maintain the natural drainage system.

» Because of wetness, seedling mortality, and plant competition, trees are generally
not planted on the Carbondale and Deford soils.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate in areas of the Kalkaska soils.

e Harvest methods that do not leave the remaining trees widely spaced can reduce
the windthrow hazard.

12. Pence Association

Very deep, nearly level to very hilly, somewhat excessively drained, sandy soils; on
outwash plains and outwash terraces

Setting

Landform: Outwash plains and outwash terraces
Slope range: 0 to 35 percent

Composition

Extent of the association: 3 percent of the survey area
Extent of the soils in the association:

Pence and similar soils—85 percent

Soils of minor extent—15 percent

Soil Properties and Qualities

Pence

Depth class: Very deep

Drainage class: Somewhat excessively drained
Parent material: Loamy mantle over sandy outwash
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Texture of the surface layer: Fine sandy loam
Slope: Nearly level to very hilly

Soils of Minor Extent

* Gogebic, Rubicon, Sayner, and Sundog soils in landscape positions similar to those
of the Pence soils
e Carbondale and Greenwood soils in depressions and drainageways

Use and Management

Major use: Woodland

Management concerns: Erosion hazard and equipment limitations

Management considerations:

 Building roads on the contour, installing water bars, and seeding logging roads help
to prevent excessive soil loss.

» Special care is needed in laying out logging roads and operating logging equipment
in the very hilly areas. The grade should be kept as low as possible.

13. Sundog-Minocqua-Channing Association

Very deep, nearly level to very hilly, well drained, poorly drained, and somewhat poorly
drained, loamy soils; on outwash plains and outwash terraces

Setting

Landform: Outwash plains and outwash terraces
Slope range: 0 to 35 percent

Composition

Extent of the association: 1 percent of the survey area
Extent of the soils in the association
Sundog and similar soils—30 percent
Minocqua and similar soils—25 percent
Channing and similar soils—25 percent
Components of minor extent—20 percent

Soil Properties and Qualities

Sundog

Depth class: \Very deep

Drainage class: Well drained

Parent material: Silty or loamy mantle over sandy and gravelly outwash
Texture of the surface layer: Silt loam

Slope: Nearly level to very hilly

Minocqua

Depth class: \Very deep

Drainage class: Poorly drained

Parent material: Loamy deposits overlying stratified sandy and gravelly outwash
Texture of the surface layer: Muck

Slope: Nearly level

Channing

Depth class: \Very deep

Drainage class: Somewhat poorly drained

Parent material: Loamy deposits overlying stratified sandy and gravelly outwash
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Figure 7.—Typical pattern of soils and parent material in the Sundog-Minocqua-Channing
association.

Texture of the surface layer: Fine sandy loam
Slope: Nearly level

Components of Minor Extent

e Pelissier and Pence soils in landscape positions similar to those of the Sundog soils

» Chabeneau soils in landscape positions between those of the Sundog and Channing
soils

e Carbondale and Tawas soils in depressions and drainageways

e Areas of rock outcrop

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, seedling mortality,

windthrow hazard, and plant competition

Management considerations:

 Building roads on the contour, installing water bars, and seeding logging roads help
to prevent excessive soil loss.

* The seasonal high water table in areas of the Minocqua and Channing soils restricts
the use of equipment to midsummer, when the soils are dry, or midwinter, when
there is adequate snow cover. Year-round logging roads require a gravel base.
Culverts are needed to maintain the natural drainage system.

 Special care is needed in laying out logging roads and operating logging equipment
in the very hilly areas of the Sundog soils. The grade should be kept as low as
possible.

» Because of wetness, seedling mortality, and plant competition, trees are generally
not planted on the Minocqua and Channing soils.
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» Harvest methods that do not leave the remaining trees widely spaced reduce the
windthrow hazard in areas of the Minocqua and Channing soils.

14. Rubicon-Keweenaw Association

Very deep, gently undulating to very hilly, excessively drained and well drained, sandy
soils; on disintegration moraines

Setting

Landform: Disintegration moraines
Slope range: 1 to 45 percent

Composition

Extent of the association: 5 percent of the survey area
Extent of the soils in the association:

Rubicon and similar soils—55 percent

Keweenaw and similar soils—35 percent

Soils of minor extent—10 percent

Soil Properties and Qualities

Rubicon

Depth class: Very deep

Drainage class: Excessively drained
Parent material: Sandy outwash
Texture of the surface layer: Sand
Slope: Gently undulating to very hilly

Keweenaw

Depth class: \Very deep

Drainage class: Well drained

Parent material: Sandy till

Texture of the surface layer: Cobbly loamy sand
Slope: Gently undulating to very hilly

Soils of Minor Extent

e Sayner soils in landscape positions similar to those of the major soils
e Croswell soils in nearly level areas
e Carbondale, Deford, and Greenwood soils in depressions and drainageways

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, and plant competition

Management considerations:

* Building logging roads on the contour, installing water bars and culverts, and
seeding logging roads help to prevent excessive soil loss in the very hilly areas.

» Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

 Special care is needed in laying out logging roads and operating logging equipment
in the very hilly areas. The grade should be kept as low as possible.

* Site preparation helps to control plant competition.
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15. Goodman-Sundog-Greenwood Association

Very deep, nearly level to very hilly, well drained, loamy soils and very poorly drained,
peaty soils; on disintegration moraines

Setting

Landform: Disintegration moraines
Slope range: 0 to 45 percent

Composition

Extent of the association: 6 percent of the survey area

Extent of the soils in the associationl(fig. 8)]
Goodman and similar soils—45 percent
Sundog and similar soils—35 percent
Greenwood and similar soils—10 percent
Soils of minor extent—10 percent

Soil Properties and Qualities

Goodman

Depth class: Very deep

Drainage class: Well drained

Parent material: Silty mantle over sandly till
Texture of the surface layer: Silt loam
Slope: Gently undulating to very hilly

Sundog

Depth class: Very deep

Drainage class: Well drained

Parent material: Silty or loamy mantle over sandy and gravelly outwash
Texture of the surface layer: Silt loam

Slope: Gently undulating to very hilly

Greenwood

Depth class: Very deep

Drainage class: \Very poorly drained
Parent material: Organic deposits
Texture of the surface layer: Peat
Slope: Nearly level

Soils of Minor Extent

» Keewaydin soils in landscape positions similar to those of the Goodman and Sundog
soils

* Wabeno soils in nearly level to gently sloping areas

e Cathro, Tawas, and Witbeck soils in depressions and drainageways

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, and plant competition

Management considerations:

 Building logging roads on the contour, installing water bars and culverts, and
seeding logging roads help to prevent excessive soil loss in the very hilly areas.

» Special care is needed in laying out logging roads and operating logging equipment
in the very hilly areas. The grade should be kept as low as possible.

* Such harvest methods as selective cutting can reduce the seedling mortality rate.
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Figure 8.—Typical pattern of soils and parent material in the Goodman-Sundog-Greenwood
association.

* Because of extreme acidity and wetness, the Greenwood soils are generally
unsuited to woodland.

16. Sagola-Rubicon Association

Very deep, gently undulating to very hilly, well drained and excessively drained, loamy
and sandy soils; on disintegration moraines

Setting

Landform: Disintegration moraines
Slope range: 1 to 18 percent

Composition

Extent of the association: 1 percent of the survey area
Extent of the soils in the association:

Sagola and similar soils—55 percent

Rubicon and similar soils—30 percent

Soils of minor extent—15 percent

Soil Properties and Qualities

Sagola

Depth class: \Very deep

Drainage class: Well drained

Parent material: Loamy till

Texture of the surface layer: Fine sandy loam
Slope: Gently undulating to very hilly
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Rubicon

Depth class: Very deep

Drainage class: Excessively drained
Parent material: Sandy outwash
Texture of the surface layer: Sand
Slope: Gently undulating to very hilly

Soils of Minor Extent

 Pelissier soils in landscape positions similar to those of the major soils
e Carbondale soils in depressions and drainageways

Use and Management

Major use: Woodland
Management concerns: Equipment limitations, seedling mortality, and plant
competition

Management considerations:

e Year-round logging roads should be stabilized.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate in areas of the Rubicon soils.

* Site preparation helps to control plant competition.

17. Carbondale-Tawas Association

Very deep, nearly level, very poorly drained, mucky soils; in swamps on lake plains,
outwash plains, and moraines

Setting

Landform: Swamps on lake plains, outwash plains, and moraines
Slope range: 0 to 1 percent

Composition

Extent of the association: 2 percent of the survey area
Extent of the soils in the association:

Carbondale and similar soils—50 percent

Tawas and similar soils—30 percent

Soils of minor extent—20 percent

Soil Properties and Qualities

Carbondale

Depth class: Very deep

Drainage class: \Very poorly drained
Parent material: Organic deposits
Texture of the surface layer: Muck
Slope: Nearly level

Tawas

Depth class: Very deep

Drainage class: \Very poorly drained

Parent material: Organic deposits over sandy outwash
Texture of the surface layer: Muck

Slope: Nearly level
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Soils of Minor Extent

e Au Gres, Croswell, and Deford soils in the slightly higher positions on the landscape
¢ Rubicon and Kalkaska soils on knolls and ridges

Use and Management

Major use: Woodland
Management concerns: Equipment limitations, seedling mortality, windthrow hazard,
and plant competition

Management considerations:

* Access is easiest in winter, when the soils are frozen or have adequate snow cover.

» Because of wetness, seedling mortality, and plant competition, trees are generally
not planted on these soils.

* Windthrow can be minimized by harvest methods that do not leave the remaining
trees widely spaced.

18. Shoepac-Ensley-Charlevoix Association

Very deep, nearly level and gently undulating, moderately well drained, poorly drained,
and somewhat poorly drained, loamy soils; on fluted ground moraines

Setting

Landform: Fluted ground moraines
Slope range: 0 to 6 percent

Composition

Extent of the association: 5 percent of the survey area
Extent of the soils in the association:

Shoepac and similar soils—55 percent

Ensley and similar soils—20 percent

Charlevoix and similar soils—15 percent

Soils of minor extent—10 percent

Soil Properties and Qualities

Shoepac

Depth class: \Very deep

Drainage class: Moderately well drained
Parent material: Loamy till

Texture of the surface layer: Silt loam
Slope: Gently undulating

Ensley

Depth class: \Very deep

Drainage class: Poorly drained
Parent material: Loamy till

Texture of the surface layer: Muck
Slope: Nearly level

Charlevoix

Depth class: \Very deep

Drainage class: Somewhat poorly drained
Parent material: Loamy till

Texture of the surface layer: Silt loam
Slope: Nearly level
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Soils of Minor Extent

e Escanaba and Trenary soils in gently rolling and rolling areas
e Cathro and Nahma soils in depressions and drainageways

Use and Management

Major use: Woodland
Management concerns: Equipment limitations, seedling mortality, windthrow hazard,
and plant competition

Management considerations:

* The seasonal high water table restricts the use of equipment to summer, when the
soils are dry, or midwinter, when the soils are frozen or have adequate snow cover.

* Year-round logging roads require a gravel base. Culverts are needed to maintain the
natural drainage system.

* Because of wetness and plant competition, trees are generally not planted on the
Ensley and Charlevoix soils.

* Windthrow can be minimized by harvest methods that do not leave the remaining
trees widely spaced.

19. Shoepac-Carbondale Association

Very deep, nearly level and gently undulating, moderately well drained and very poorly
drained, loamy and mucky soils; on fluted ground moraines

Setting

Landform: Fluted ground moraines
Slope range: 0 to 6 percent

Composition

Extent of the association: 1 percent of the survey area
Extent of the soils in the association:
Shoepac and similar soils—60 percent
Carbondale and similar soils—30 percent
Soils of minor extent—10 percent

Soil Properties and Qualities

Shoepac

Depth class: Very deep

Drainage class: Moderately well drained
Parent material: Loamy till

Texture of the surface layer: Silt loam
Slope: Gently undulating

Carbondale

Depth class: Very deep

Drainage class: \Very poorly drained
Parent material: Organic deposits
Texture of the surface layer: Muck
Slope: Nearly level

Soils of Minor Extent

* Trenary soils in gently rolling and rolling areas
e Cathro, Ensley, and Nahma soils in depressions and drainageways
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Use and Management

Major use: Woodland

Management concerns: Equipment limitations, seedling mortality, windthrow hazard,

and plant competition

Management considerations:

* In areas of the Carbondale soils, access is easiest during the winter, when the soils
are frozen or have adequate snow cover.

e Skidders should not be used during wet periods, when ruts form easily. Year-round
logging roads require a gravel base. Culverts are needed to maintain the natural
drainage system.

* Because of wetness and plant competition, trees are generally not planted on the
Carbondale soils.

* Harvest methods that do not leave the remaining trees widely spaced can reduce
the windthrow hazard.

20. Emmet-Carbondale Association

Very deep, nearly level to steep, well drained and very poorly drained, loamy and
mucky soils; on drumlinized ground moraines

Setting

Landform: Drumlinized ground moraines
Slope range: 0 to 35 percent

Composition

Extent of the association: 10 percent of the survey area
Extent of the soils in the association

Emmet and similar soils—35 percent

Carbondale and similar soils—35 percent

Soils of minor extent—30 percent

Soil Properties and Qualities

Emmet

Depth class: \Very deep

Drainage class: Well drained

Parent material: Loamy till

Texture of the surface layer: Fine sandy loam
Slope: Gently undulating to steep

Carbondale

Depth class: \Very deep

Drainage class: Very poorly drained
Parent material: Organic deposits
Texture of the surface layer: Muck
Slope: Nearly level

Soils of Minor Extent

e Escanaba, Nadeau, and Onaway soils in landscape positions similar to those of the
Emmet soils
 Cathro, Ensley, and Solona soils in depressions and drainageways
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Figure 9.—Typical pattern of soils and parent material in the Emmet-Carbondale association.

Use and Management

Major use: Woodland
Management concerns: Erosion hazard, equipment limitations, seedling mortality,
windthrow hazard, and plant competition

Management considerations:

 Building roads on the contour, installing water bars and culverts, and seeding
logging roads help to prevent soil loss in steep areas of the Emmet soils.

 Special care is needed in laying out logging roads and operating logging equipment
in the very hilly areas. The grade should be kept as low as possible.

* Year-round logging roads require a gravel base. Culverts are needed to maintain the
natural drainage system.

* In areas of the Carbondale soils, access is easiest during the winter, when the soils
are frozen or have adequate snow cover.

* Because of wetness and plant competition, trees are generally not planted on the
Carbondale soils.

* Harvest methods that do not leave the remaining trees widely spaced can reduce
the windthrow hazard in areas of the Carbondale soils.

21. Munising-Fence-Paquin Association

Very deep, nearly level to moderately sloping, moderately well drained, loamy, silty,
and sandy soils; on dissected moraines and till-floored lake plains

Setting

Landform: Dissected moraines and till-floored lake plains
Slope range: 0 to 12 percent

Composition

Extent of the association: 1 percent of the survey area
Extent of the soils in the association:
Munising and similar soils—40 percent
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Fence and similar soils—30 percent
Paquin and similar soils—15 percent
Soils of minor extent—15 percent

Soil Properties and Qualities

Munising

Depth class: Very deep

Drainage class: Moderately well drained
Parent material: Loamy till

Texture of the surface layer: Fine sandy loam
Slope: Nearly level to moderately sloping

Fence

Depth class: Very deep

Drainage class: Moderately well drained

Parent material: Stratified loamy deposits

Texture of the surface layer: Very fine sandy loam
Slope: Gently undulating

Paquin

Depth class: Very deep

Drainage class: Moderately well drained
Parent material: Sandy outwash

Texture of the surface layer: Sand
Slope: Nearly level

Soils of Minor Extent

* Frohling soils in very hilly to steep areas
e Carbondale, Cathro, Ensley, and Skanee soils in depressions and drainageways

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, windthrow hazard, and

plant competition

Management considerations:

e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing culverts and water bars.
Skidders should not be used during periods when ruts form easily. Year-round
logging roads require a gravel base.

» Selective cutting can reduce the windthrow hazard.

e Site preparation helps to control plant competition.

22. Munising-Yalmer Association

Very deep, nearly level to gently sloping, moderately well drained, loamy and sandy
soils; on till-floored lake plains

Setting

Landform: Till-floored lake plains
Slope range: 1 to 12 percent

Composition

Extent of the association: 2 percent of the survey area
Extent of the soils in the association:
Munising and similar soils—40 percent
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Yalmer and similar soils—30 percent
Soils of minor extent—30 percent

Soil Properties and Qualities

Munising

Depth class: Very deep

Drainage class: Moderately well drained
Parent material: Loamy till

Texture of the surface layer: Fine sandy loam
Slope: Nearly level to gently sloping

Yalmer

Depth class: Very deep

Drainage class: Moderately well drained
Parent material: Sandy mantle over loamy till
Texture of the surface layer: Fine sand
Slope: Nearly level to gently sloping

Soils of Minor Extent

* Frohling and Tokiahok soils in very hilly areas
» Kalkaska and Waiska soils in landscape positions similar to those of the major soils
e Carbondale, Gay, and Skanee soils in depressions and drainageways

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, windthrow hazard, and

plant competition

Management considerations:

e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing culverts and water bars.
Skidders should not be used during periods when ruts form easily. Year-round
logging roads require a gravel base.

* Selective cutting can reduce the windthrow hazard.

» Site preparation helps to control plant competition.

23. Skanee-Munising-Gay Association

Very deep, nearly level to rolling, somewhat poorly drained, moderately well drained,
and poorly drained, loamy soils; on till-floored lake plains and ground moraines

Setting

Landform: Till-floored lake plains and ground moraines
Slope range: 0 to 18 percent

Composition

Extent of the association: 6 percent of the survey area
Extent of the soils in the association

Skanee and similar soils—40 percent

Munising and similar soils—30 percent

Gay and similar soils—15 percent

Soils of minor extent—15 percent
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Figure 10.—Typical pattern of soils and parent material in the Skanee-Munising-Gay association.

Soil Properties and Qualities

Skanee

Depth class: \Very deep

Drainage class: Somewhat poorly drained

Parent material: Loamy till

Texture of the surface layer: Cobbly fine sandy loam
Slope: Nearly level

Munising

Depth class: \Very deep

Drainage class: Moderately well drained
Parent material: Loamy till

Texture of the surface layer: Fine sandy loam
Slope: Gently undulating to rolling

Gay

Depth class: \Very deep

Drainage class: Poorly drained
Parent material: Loamy till

Texture of the surface layer: Muck
Slope: Nearly level

Soils of Minor Extent

e Carbondale and Tawas soils in depressions and drainageways
* Yalmer soils in landscape positions similar to those of the Munising soils
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Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, seedling mortality,

windthrow hazard, and plant competition

Management considerations:

* In areas of the Munising soils, the hazard of erosion can be reduced by seeding
logging roads, landings, and areas that have been cut and filled and by installing
water bars and culverts.

» Access is easiest during the winter, when the soils are frozen or have adequate
snow cover. Year-round roads require a gravel base. Culverts are needed to maintain
the natural drainage system.

* Trees are generally not planted on the Skanee and Gay soils because of wetness
and plant competition.

* Selective cutting can reduce the windthrow hazard.

24. Keweenaw-Kalkaska-Waiska Association

Very deep, moderately sloping to very steep, well drained, somewhat excessively
drained, and excessively drained, sandy soils; on dissected moraines and till-floored
lake plains

Setting

Landform: Dissected moraines and till-floored lake plains
Slope range: 8 to 70 percent

Composition

Extent of the association: 2 percent of the survey area
Extent of the soils in the association:
Keweenaw and similar soils—40 percent
Kalkaska and similar soils—30 percent
Waiska and similar soils—15 percent
Soils of minor extent—15 percent

Soil Properties and Qualities

Keweenaw

Depth class: Very deep

Drainage class: Well drained

Parent material: Sandy till

Texture of the surface layer: Loamy sand
Slope: Moderately sloping to very steep

Kalkaska

Depth class: Very deep

Drainage class: Somewhat excessively drained
Parent material: Sandy outwash

Texture of the surface layer: Sand

Slope: Moderately sloping to very steep

Waiska

Depth class: Very deep

Drainage class: Excessively drained

Parent material: Sandy and gravelly outwash
Texture of the surface layer: Cobbly loamy sand
Slope: Moderately sloping to very steep
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Soils of Minor Extent

e Munising and Yalmer soils in nearly level to moderately sloping areas
* Paquin soils in nearly level and gently undulating areas
* Deford and Tawas soils in depressions and drainageways

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, seedling mortality, and
plant competition

Management considerations:

Skid trails and roads should be located in the less sloping areas between ravines.

e Seeding logging roads helps to prevent excessive soil loss.

Special logging methods, such as yarding with a cable, may be needed in the very

steep areas.

Planting special nursery stock or containerized seedlings can reduce the seedling

mortality rate.

* Site preparation helps to control plant competition.

25. Garlic-Alcona-Voelker Association

Very deep, moderately sloping to very steep, well drained, sandy and loamy soils; on
dissected moraines and till-floored lake plains

Setting

Landform: Dissected moraines and till-floored lake plains
Slope range: 8 to 70 percent

Composition

Extent of the association: 4 percent of the survey area
Extent of the soils in the association:

Garlic and similar soils—50 percent

Alcona and similar soils—15 percent

Voelker and similar soils—15 percent

Soils of minor extent—20 percent

Soil Properties and Qualities

Garlic

Depth class: \Very deep

Drainage class: Well drained

Parent material: Sandy glaciofluvial sediments
Texture of the surface layer: Fine sand

Slope: Moderately sloping to very steep

Alcona

Depth class: \Very deep

Drainage class: Well drained

Parent material: Stratified sandy and loamy glaciolacustrine deposits
Texture of the surface layer: Loamy very fine sand

Slope: Moderately sloping to very steep

Voelker

Depth class: \Very deep

Drainage class: Well drained

Parent material: Sandy outwash over loamy glaciolacustrine deposits
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Texture of the surface layer: Fine sand
Slope: Moderately sloping to very steep

Soils of Minor Extent

* Frohling, Keweenaw, and Tokiahok soils in landscape positions similar to those of the
major soils

e Fence and Yalmer soils in nearly level to moderately sloping areas

e Carbondale and Tawas soils in depressions and drainageways

Use and Management

Major use: Woodland

Management concerns: Erosion hazard, equipment limitations, seedling mortality, and
plant competition

Management considerations:

» Skid trails should be located in the less sloping areas between ravines.

e Seeding logging roads helps to prevent excessive soil loss.

e Special logging methods, such as yarding with a cable, may be needed in the very

steep areas.

Planting special nursery stock or containerized seedlings can reduce the seedling

mortality rate.

Site preparation helps to control plant competition.
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Detailed Soil Map Units

The map units delineated on the detailed soil maps in this survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
section, along with the maps, can be used to determine the suitability and potential of
a unit for specific uses. They also can be used to plan the management needed for
those uses.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the characteristic
variability of all natural phenomena. Thus, the range of some observed properties may
extend beyond the limits defined for a taxonomic class. Areas of soils of a single
taxonomic class rarely, if ever, can be mapped without including areas of other
taxonomic classes. Consequently, every map unit is made up of the soils or
miscellaneous areas for which it is named and some minor components that belong to
taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified by
a special symbol on the maps. The contrasting components are mentioned in the map
unit descriptions. A few areas of minor components may not have been observed, and
consequently they are not mentioned in the descriptions, especially where the pattern
was so complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the landscape into landforms or landform
segments that have similar use and management requirements. The delineation of
such segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, however, onsite investigation
is needed to define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives the principal hazards
and limitations to be considered in planning for specific uses.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the basis
of such differences, a soil series is divided into soil phases. Most of the areas shown
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on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Munising
fine sandy loam, 1 to 6 percent slopes, is a phase of the Munising series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Emmet-Escanaba complex, 1 to 6 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up of
all of them. Histosols and Aquents, ponded, is an undifferentiated group in this survey
area.

This survey includes miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Pits and Dumps, mine (map unit 64), is an example.
[Table 4]gives the acreage and proportionate extent of each map unit. Other tables
give properties of the soils and the limitations, capabilities, and potentials for many

uses. The Glossary defines many of the terms used in describing the soils or
miscellaneous areas.

10B—Grayling sand, 0 to 6 percent slopes
Setting

Landform: Nearly level and undulating areas on outwash plains
Shape of areas: Irregular
Size of areas: 25 to 1,000 acres

Typical Profile

Surface layer:

0 to 3 inches—very dark gray sand
Subsoil:

3 to 23 inches—brown and strong brown sand
Substratum:

23 to 80 inches—light brown sand

Soil Properties and Qualities

Depth class: Very deep
Permeability: Rapid

Available water capacity: Low
Drainage class: Excessively drained
Surface runoff class: Very slow
Flooding: None

Content of organic matter: Low
Hazard of water erosion: Slight
Hazard of soil blowing: Severe

Map Unit Composition

Grayling soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent
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Components of Minor Extent

Dissimilar components:

* The poorly drained Kinross soils in depressions and drainageways

* The moderately well drained Croswell soils in the slightly lower positions on the
landscape

Similar components:

* Soils that have a substratum of gravelly sand

* Soils that are darker in the upper part of the subsoil
* Soils that are fine sand throughout

Use and Management

Woodland

Major management concerns: Equipment limitations, seedling mortality

Management considerations:

» Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development

Major management concerns: Cutbanks caving

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

Septic tank absorption fields

Major management concerns: Poor filtering capacity

Management considerations:

* The poor filtering capacity of this soil can result in the pollution of ground water.

10D—Grayling sand, 6 to 18 percent slopes
Setting

Landform: Gently rolling and rolling areas on outwash plains
Shape of areas: Irregular
Size of areas: 5 to 150 acres

Typical Profile

Surface layer:

0 to 3 inches—very dark gray sand
Subsoil:

3 to 23 inches—brown and strong brown sand
Substratum:

23 to 80 inches—light brown sand

Soil Properties and Qualities

Depth class: \Very deep
Permeability: Rapid

Available water capacity: Low
Drainage class: Excessively drained
Surface runoff class: Slow

Flooding: None

Content of organic matter: Low
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Hazard of water erosion: Off-road—slight; on roads and trails—moderate
Hazard of soil blowing: Severe

Map Unit Composition

Grayling soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:
* The poorly drained Kinross soils in depressions and drainageways
e The moderately well drained Croswell soils in the lower positions on the landscape

Similar components:

* Soils that are fine sand throughout

* Soils that are darker in the upper part of the subsoil
* Soils that have a substratum of gravelly sand

Use and Management

Woodland
Major management concerns: Erosion hazard, equipment limitations, seedling
mortality

Management considerations:

e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing water bars and culverts.

» Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

e Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development

Major management concerns: Cutbanks caving, slope

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

 Buildings should be designed so that they conform to the natural slope of the land.
Land shaping is necessary in some areas.

Septic tank absorption fields

Major management concerns: Poor filtering capacity, slope

Management considerations:

* The poor filtering capacity of this soil can result in the pollution of ground water.

e Land shaping, pressurizing the absorption field, and installing the distribution lines
on the contour help to overcome the slope.

10E—Grayling sand, 18 to 35 percent slopes
Setting

Landform: Very hilly areas on outwash plains
Shape of areas: Irregular
Size of areas: 5 to 50 acres
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Typical Profile

Surface layer:

0 to 3 inches—very dark gray sand
Subsoil:

3 to 23 inches—brown and strong brown sand
Substratum:

23 to 80 inches—light brown sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Excessively drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—moderate; on roads and trails—severe
Hazard of soil blowing: Severe

Map Unit Composition

Grayling soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:
* The poorly drained Kinross soils in depressions and drainageways
* The moderately well drained Croswell soils in the lower positions on the landscape

Similar components:

* Soils that are fine sand throughout

* Soils that are darker in the upper part of the subsoil
* Soils that have a substratum of gravelly sand

Use and Management

Woodland

Major management concerns: Erosion hazard, equipment limitations, seedling

mortality

Management considerations:

* Because of the erosion hazard, water should be removed by water bars, out-sloping
or in-sloping road surfaces, culverts, and drop structures. Building logging roads on
the contour or on the gentler slopes and seeding logging roads, skid roads, and
landings after the trees are logged also help to prevent excessive soil loss.

* Because of the slope, special care is needed in laying out logging roads and
landings and in operating logging equipment. Logging roads should be designed so
that they conform to the topography. The grade should be kept as low as possible.

* Because loose sand and the slope can hinder the traction of wheeled equipment,
skid roads should be built on the contour or on the gentler slopes.

» Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development
Major management concerns: Slope
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Management considerations:
* Because of the slope, this soil is poorly suited to building site development unless
extensive land shaping is applied.

Septic tank absorption fields

Major management concerns: Slope

Management considerations:

* Because of the slope, this soil is generally unsuited to use as a site for septic tank
absorption fields.

11C—Deer Park sand, 1 to 10 percent slopes
Setting

Landform: Nearly level to gently sloping areas on beach ridges and dunes
Distinctive landscape features: Beach ridges

Shape of areas: Elongated

Size of areas: 4 to 450 acres

Typical Profile

Organic mat:

0 to 1 inch—Dblack, partially decomposed forest litter
Surface layer:

1 to 3 inches—very dark gray sand
Subsurface layer:

3 to 11 inches—pale brown sand
Subsoil:

11 to 28 inches—strong brown and brown sand
Substratum:

28 to 80 inches—pale brown sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Excessively drained

Surface runoff class: Very slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—slight; on roads and trails—moderate
Hazard of soil blowing: Severe

Map Unit Composition

Deer Park soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:

e The poorly drained Kinross soils in depressions and drainageways

* The moderately well drained Croswell soils in the slightly lower positions on the
landscape

* Areas of dunes and beaches adjacent to Lake Superior
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Similar components:
* Soils that have a substratum of gravelly sand
* Soils that have a darker brown subsoil and support different vegetative cover

Use and Management

Woodland
Major management concerns: Erosion hazard, equipment limitations, seedling
mortality

Management considerations:

e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing water bars and culverts.

» Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development

Major management concerns: Cutbanks caving

Management considerations:

* Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

Septic tank absorption fields

Major management concerns: Poor filtering capacity

Management considerations:

* The poor filtering capacity of this soil can result in the pollution of ground water.

11D—Deer Park sand, 6 to 18 percent slopes
Setting

Landform: Gently rolling and rolling areas on beach ridges and dunes
Distinctive landscape features: Beach ridges

Shape of areas: Elongated

Size of areas: 6 to 40 acres

Typical Profile

Organic mat:

0 to 1 inch—Dblack, partially decomposed forest litter
Surface layer:

1 to 3 inches—very dark gray sand
Subsurface layer:

3 to 11 inches—pale brown sand
Subsoil:

11 to 28 inches—strong brown and brown sand
Substratum:

28 to 80 inches—pale brown sand

Soil Properties and Qualities
Depth class: \Very deep
Permeability: Rapid
Available water capacity: Low
Drainage class: Excessively drained
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Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—slight; on roads and trails—moderate
Hazard of soil blowing: Severe

Map Unit Composition

Deer Park soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:
e The poorly drained Kinross soils in depressions and drainageways
e The moderately well drained Croswell soils in the lower positions on the landscape

Similar components:
* Soils that have a darker brown subsoil and support different vegetative cover

Use and Management

Woodland
Major management concerns: Erosion hazard, equipment limitations, seedling
mortality

Management considerations:

e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing water bars and culverts.

» Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

e Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development

Major management concerns: Cutbanks caving, slope

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

¢ Buildings should be designed so that they conform to the natural slope of the land.
Land shaping is necessary in some areas.

Septic tank absorption fields

Major management concerns: Poor filtering capacity, slope

Management considerations:

* The poor filtering capacity of this soil can result in the pollution of ground water.

e Land shaping, pressurizing the absorption field, and installing the distribution lines
on the contour help to overcome the slope.

12B—Rubicon sand, 0 to 6 percent slopes
Setting

Landform: Nearly level and undulating areas on outwash plains, beach ridges, and
outwash terraces

Shape of areas: Irregular

Size of areas: 5 to 1,000 acres
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Typical Profile

Surface layer:
0 to 1 inch—black sand
Subsurface layer:
1 to 7 inches—pinkish gray sand
Subsoil:
7 to 38 inches—brown and strong brown sand
Substratum:
38 to 80 inches—light brown sand

Soil Properties and Qualities

Depth class: Very deep
Permeability: Rapid

Available water capacity: Low
Drainage class: Excessively drained
Surface runoff class: Very slow
Flooding: None

Content of organic matter: Low
Hazard of water erosion: Slight
Hazard of soil blowing: Severe

Map Unit Composition

Rubicon soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:

e The somewhat poorly drained Au Gres and poorly drained Deford soils in
depressions and drainageways

* The excessively drained Pelissier soils in landscape positions similar to those of the
Rubicon soil

Similar components:

* Soils that are fine sand throughout

* Soils that have a loamy substratum

* Soils that have a seasonal high water table at a depth of 50 to 80 inches

Use and Management

Woodland|(fig. 11)

Major management concerns: Equipment limitations, seedling mortality

Management considerations:

* Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development

Major management concerns: Cutbanks caving

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

Septic tank absorption fields
Major management concerns: Poor filtering capacity
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Figure 11.—A stand of jack pine in an area of Rubicon sand, 0 to 6 percent slopes. The area in the
foreground has recently been clearcut. This forest management practice is commonly used
for jack pine regeneration.

Management considerations:
* The poor filtering capacity of this soil can result in the pollution of ground water.

12D—Rubicon sand, 6 to 18 percent slopes
Setting

Landform: Gently rolling and rolling areas on outwash plains, beach ridges, and
outwash terraces

Shape of areas: Irregular

Size of areas: 5 to 150 acres

Typical Profile

Surface layer:

0 to 1 inch—black sand
Subsurface layer:

1 to 7 inches—pinkish gray sand
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Subsoil:

7 to 38 inches—brown and strong brown sand
Substratum:

38 to 80 inches—light brown sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Excessively drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—slight; on roads and trails—moderate
Hazard of soil blowing: Severe

Map Unit Composition

Rubicon soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:

e The somewhat poorly drained Au Gres and poorly drained Deford soils in
depressions and drainageways

e The excessively drained Pelissier soils in landscape positions similar to those of the
Rubicon soil

Similar components:
* Soils that are fine sand throughout
* Soils that have a loamy substratum

Use and Management

Woodland
Major management concerns: Erosion hazard, equipment limitations, seedling
mortality

Management considerations:

e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing water bars and culverts.

* Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

» Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development

Major management concerns: Cutbanks caving, slope

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

* Buildings should be designed so that they conform to the natural slope of the land.
Land shaping is necessary in some areas.

Septic tank absorption fields
Major management concerns: Poor filtering capacity, slope
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Management considerations:

* The poor filtering capacity of this soil can result in the pollution of ground water.

e Land shaping, pressurizing the absorption field, and installing the distribution lines
on the contour help to overcome the slope.

12E—Rubicon sand, 18 to 35 percent slopes
Setting

Landform: Very hilly areas on outwash plains and outwash terraces
Shape of areas: Irregular
Size of areas: 7 to 60 acres

Typical Profile

Surface layer:
0 to 1 inch—black sand
Subsurface layer:
1 to 7 inches—pinkish gray sand
Subsoil:
7 to 38 inches—brown and strong brown sand
Substratum:
38 to 80 inches—light brown sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Excessively drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—moderate; on roads and trails—severe
Hazard of soil blowing: Severe

Map Unit Composition

Rubicon soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:

e The somewhat poorly drained Au Gres and poorly drained Deford soils in
depressions and drainageways

e The excessively drained Pelissier soils in landscape positions similar to those of the
Rubicon soil

Similar components:

* Soils that are fine sand throughout

* Soils that have a loamy substratum

e Soils that are gravelly sand in the lower part of the subsoil and in the substratum

Use and Management

Woodland
Major management concerns: Erosion hazard, equipment limitations, seedling
mortality
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Management considerations:

* Because of the erosion hazard, water should be removed by water bars, out-sloping
or in-sloping road surfaces, culverts, and drop structures. Building logging roads on
the contour or on the gentler slopes and seeding logging roads, skid roads, and
landings after the trees are logged also help to prevent excessive soil loss.

* Because of the slope, special care is needed in laying out logging roads and
landings and in operating logging equipment. Logging roads should be designed so
that they conform to the topography. The grade should be kept as low as possible.

* Because loose sand and the slope can hinder the traction of wheeled equipment,
skid roads should be built on the contour or on the gentler slopes.

» Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development

Major management concerns: Slope

Management considerations:

* Because of the slope, this soil is poorly suited to building site development unless
extensive land shaping is applied.

Septic tank absorption fields

Major management concerns: Slope

Management considerations:

* Because of the slope, this soil is generally unsuited to use as a site for septic tank
absorption fields.

12F—Rubicon sand, 35 to 70 percent slopes
Setting

Landform: Very steep areas on outwash plains and outwash terraces
Shape of areas: Irregular
Size of areas: 15 to 75 acres

Typical Profile

Surface layer:
0 to 1 inch—black sand
Subsurface layer:
1 to 7 inches—pinkish gray sand
Subsoil:
7 to 38 inches—brown and strong brown sand
Substratum:
38 to 80 inches—light brown sand

Soil Properties and Qualities

Depth class: \Very deep
Permeability: Rapid

Available water capacity: Low
Drainage class: Excessively drained
Surface runoff class: Medium
Flooding: None

Content of organic matter: Low
Hazard of water erosion: Severe
Hazard of soil blowing: Severe
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Map Unit Composition

Rubicon soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:

e The poorly drained Deford soils in depressions and drainageways

e The excessively drained Pelissier soils in landscape positions similar to those of the
Rubicon soil

Similar components:

* Soils that are fine sand throughout

* Soils that have a loamy substratum

e Soils that are gravelly sand in the lower part of the subsoil and in the substratum

Use and Management

Woodland

Major management concerns: Erosion hazard, equipment limitations, seedling

mortality

Management considerations:

* Because of the erosion hazard, water should be removed by water bars, out-sloping
or in-sloping road surfaces, culverts, and drop structures. Building logging roads on
the contour and seeding logging roads, skid roads, and landings after the trees are
logged also help to prevent excessive soil loss.

* Ordinary crawler tractors and rubber-tired skidders cannot be operated safely
because of the slope. As a result, special logging methods, such as yarding the logs
with a cable, may be needed.

e Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development

Major management concerns: Slope

Management considerations:

* Because of the slope, this soil is generally unsuited to building site development.

Septic tank absorption fields

Major management concerns: Slope

Management considerations:

* Because of the slope, this soil is generally unsuited to use as a site for septic tank
absorption fields.

13B—Kalkaska sand, 0 to 6 percent slopes
Setting

Landform: Nearly level and undulating areas on outwash terraces, outwash plains, and
moraines

Shape of areas: Irregular

Size of areas: 15 to 550 acres

Typical Profile

Organic mat:
0 to 2 inches—Dblack, well decomposed forest litter
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Surface layer:
2 to 6 inches—reddish gray sand
Subsoil:
6 to 17 inches—dark reddish brown and reddish brown sand
17 to 32 inches—strong brown sand
Substratum:
32 to 80 inches—brown sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Somewhat excessively drained
Surface runoff class: Very slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Slight

Hazard of soil blowing: Severe

Map Unit Composition

Kalkaska soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:

* The moderately well drained Paquin and Yalmer soils in landscape positions similar
to those of the Kalkaska soil

* The excessively drained Waiska soils in landscape positions similar to those of the
Kalkaska soll

e The poorly drained Deford soils in depressions and drainageways

Similar components:
* Soils that are fine sand throughout
* Soils that have more than 50 percent ortstein in the subsoil

Use and Management

Woodland

Major management concerns: Equipment limitations, seedling mortality

Management considerations:

* Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

Building site development

Major management concerns: Cutbanks caving

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

Septic tank absorption fields

Major management concerns: Poor filtering capacity

Management considerations:

* The poor filtering capacity of this soil can result in the pollution of ground water.
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13D—Kalkaska sand, 6 to 18 percent slopes
Setting

Landform: Gently rolling and rolling areas on outwash terraces, outwash plains, and
moraines

Shape of areas: Irregular

Size of areas: 20 to 150 acres

Typical Profile

Organic mat:
0 to 2 inches—Dblack, well decomposed forest litter
Surface layer:
2 to 6 inches—reddish gray sand
Subsoil:
6 to 17 inches—dark reddish brown and reddish brown sand
17 to 32 inches—strong brown sand
Substratum:
32 to 80 inches—brown sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Somewhat excessively drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—slight; on roads and trails—moderate
Hazard of soil blowing: Severe

Map Unit Composition

Kalkaska soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:

* The moderately well drained Yalmer soils in landscape positions similar to those of
the Kalkaska soil

* The excessively drained Waiska soils in landscape positions similar to those of the
Kalkaska soil

e The poorly drained Deford soils in depressions and drainageways

Similar components:
* Soils that are fine sand throughout
* Soils that have more than 50 percent ortstein in the subsoil

Use and Management

Woodland
Major management concerns: Erosion hazard, equipment limitations, seedling
mortality
Management considerations:
e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing water bars and culverts.
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» Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

» Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

Building site development

Major management concerns: Cutbanks caving, slope

Management considerations:

* Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

* Buildings should be designed so that they conform to the natural slope of the land.
Land shaping is necessary in some areas.

Septic tank absorption fields

Major management concerns: Poor filtering capacity, slope

Management considerations:

* The poor filtering capacity of this soil can result in the pollution of ground water.

e Land shaping, pressurizing the absorption field, and installing the distribution lines
on the contour help to overcome the slope.

13E—Kalkaska sand, 18 to 35 percent slopes
Setting

Landform: Very hilly areas on outwash terraces, outwash plains, and moraines
Shape of areas: Irregular
Size of areas: 5 to 25 acres

Typical Profile

Organic mat:
0 to 2 inches—Dblack, well decomposed forest litter
Surface layer:
2 to 6 inches—reddish gray sand
Subsoil:
6 to 17 inches—dark reddish brown and reddish brown sand
17 to 32 inches—strong brown sand
Substratum:
32 to 80 inches—brown sand

Soil Properties and Qualities

Depth class: \Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Somewhat excessively drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—moderate; on roads and trails—severe
Hazard of soil blowing: Severe

Map Unit Composition

Kalkaska soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent
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Components of Minor Extent

Dissimilar components:

* The well drained Tokiahok soils in landscape positions similar to those of the
Kalkaska soil

* The excessively drained Waiska soils in landscape positions similar to those of the
Kalkaska soil

e The poorly drained Deford soils in depressions and drainageways

Similar components:
* Soils that are fine sand throughout
* Soils that have more than 50 percent ortstein in the subsoil

Use and Management

Woodland

Major management concerns: Erosion hazard, equipment limitations, seedling

mortality

Management considerations:

* Because of the erosion hazard, water should be removed by water bars, out-sloping
or in-sloping road surfaces, culverts, and drop structures. Building logging roads on
the contour or on the gentler slopes and seeding logging roads, skid roads, and
landings after the trees are logged also help to prevent excessive soil loss.

* Because of the slope, special care is needed in laying out logging roads and
landings and in operating logging equipment. Logging roads should be designed so
that they conform to the topography. The grade should be kept as low as possible.

* Because loose sand and the slope can hinder the traction of wheeled equipment,
skid roads should be built on the contour or on the gentler slopes.

e Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

Building site development

Major management concerns: Slope

Management considerations:

* Because of the slope, this soil is poorly suited to building site development unless
extensive land shaping is applied.

Septic tank absorption fields

Major management concerns: Slope

Management considerations:

* Because of the slope, this soil is generally unsuited to use as a site for septic tank
absorption fields.

13F—Kalkaska sand, 35 to 70 percent slopes
Setting

Landform: Very steep areas on outwash terraces, outwash plains, and moraines
Shape of areas: Irregular
Size of areas: 5 to 95 acres

Typical Profile

Organic mat:
0 to 2 inches—Dblack, well decomposed forest litter
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Surface layer:
2 to 6 inches—reddish gray sand
Subsoil:
6 to 17 inches—dark reddish brown and reddish brown sand
17 to 32 inches—strong brown sand
Substratum:
32 to 80 inches—brown sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Somewhat excessively drained
Surface runoff class: Medium

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Severe

Hazard of soil blowing: Severe

Map Unit Composition

Kalkaska soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:

e The well drained Tokiahok soils in landscape positions similar to those of the
Kalkaska soil

* The excessively drained Waiska soils in landscape positions similar to those of the
Kalkaska soil

e The poorly drained Deford soils in depressions and drainageways

Similar components:
* Soils that are fine sand throughout
* Soils that have more than 50 percent ortstein in the subsoil

Use and Management

Woodland

Major management concerns: Erosion hazard, equipment limitations, seedling

mortality

Management considerations:

* Because of the erosion hazard, water should be removed by water bars, out-sloping
or in-sloping road surfaces, culverts, and drop structures. Building logging roads on
the contour or on the gentler slopes and seeding logging roads, skid roads, and
landings after the trees are logged also help to prevent excessive soil loss.

* Ordinary crawler tractors and rubber-tired skidders cannot be operated safely
because of the slope. As a result, special logging methods, such as yarding the logs
with a cable, may be needed.

* Because loose sand and the slope can hinder the traction of wheeled equipment,
skid roads should be built on the contour or on the gentler slopes.

» Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.
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Building site development

Major management concerns: Slope

Management considerations:

* Because of the slope, this soil is generally unsuited to building site development.

Septic tank absorption fields

Major management concerns: Slope

Management considerations:

* Because of the slope, this soil is generally unsuited to use as a site for septic tank
absorption fields.

14B—Rousseau fine sand, 0 to 6 percent slopes
Setting

Landform: Nearly level and undulating areas on till-floored lake plains and outwash
plains

Shape of areas: Irregular

Size of areas: 5 to 55 acres

Typical Profile

Surface layer:
0 to 3 inches—Dblack fine sand
Subsurface layer:
3 to 6 inches—brown fine sand
Subsoil:
6 to 27 inches—dark brown and strong brown fine sand
Substratum:
27 to 80 inches—brown fine sand that has thin depositional strata of reddish
brown loamy fine sand

Soil Properties and Qualities

Depth class: Very deep
Permeability: Rapid

Available water capacity: Low
Drainage class: Well drained
Surface runoff class: Very slow
Flooding: None

Content of organic matter: Low
Hazard of water erosion: Slight
Hazard of soil blowing: Severe

Map Unit Composition

Rousseau soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent

Components of Minor Extent

Dissimilar components:

e The somewhat poorly drained Au Gres and poorly drained Deford soils in
depressions and drainageways

* The well drained Ocqueoc soils in landscape positions similar to those of the
Rousseau soil

Similar components:
* Soils that are medium sand throughout
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Use and Management

Woodland

Major management concerns: Equipment limitations, seedling mortality

Management considerations:

* Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development

Major management concerns: Cutbanks caving

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

Septic tank absorption fields

Major management concerns: Poor filtering capacity

Management considerations:

* The poor filtering capacity of this soil can result in the pollution of ground water.

14D—Rousseau fine sand, 6 to 18 percent slopes
Setting

Landform: Gently rolling and rolling areas on till-floored lake plains and outwash plains
Shape of areas: Irregular
Size of areas: 5 to 110 acres

Typical Profile

Surface layer:
0 to 3 inches—black fine sand
Subsurface layer:
3 to 6 inches—brown fine sand
Subsoil:
6 to 27 inches—dark brown and strong brown fine sand
Substratum:
27 to 80 inches—brown fine sand that has thin depositional strata of reddish
brown loamy fine sand

Soil Properties and Qualities

Depth class: \Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Well drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—slight; on roads and trails—moderate
Hazard of soil blowing: Severe

Map Unit Composition

Rousseau soil and similar soils: 85 to 95 percent
Dissimilar components: 5 to 15 percent
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Components of Minor Extent

Dissimilar components:

e The somewhat poorly drained Au Gres and poorly drained Deford soils in
depressions and drainageways

* The well drained Ocqueoc soils in landscape positions similar to those of the
Rousseau soil

Similar components:
* Soils that are medium sand throughout

Use and Management

Woodland
Major management concerns: Erosion hazard, equipment limitations, seedling
mortality

Management considerations:

e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing water bars and culverts.

* Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting seedlings that can withstand droughty conditions can lower the seedling
mortality rate. Replanting is needed in some areas.

Building site development

Major management concerns: Cutbanks caving, slope

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

¢ Buildings should be designed so that they conform to the natural slope of the land.
Land shaping is necessary in some areas.

Septic tank absorption fields

Major management concerns: Poor filtering capacity, slope

Management considerations:

* The poor filtering capacity of this soil can result in the pollution of ground water.

e Land shaping, pressurizing the absorption field, and installing the distribution lines
on the contour help to overcome the slope.

15A—Croswell sand, 0 to 3 percent slopes
Setting

Landform: Nearly level areas on outwash plains, outwash terraces, and till-floored lake
plains

Shape of areas: Irregular

Size of areas: 8 to 300 acres

Typical Profile

Surface layer:
0 to 3 inches—very dark brown sand
Subsurface layer:
3 to 7 inches—pinkish gray sand
Subsoil:
7 to 22 inches—reddish brown and yellowish red sand
22 to 34 inches—strong brown, mottled sand
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Substratum:
34 to 70 inches—light brown, mottled sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Moderately well drained
Surface runoff class: Very slow
Flooding: None

Content of organic matter: Low

Hazard of water erosion: Slight

Hazard of soil blowing: Severe

Map Unit Composition

Croswell soil and similar soils: 85 to 90 percent
Dissimilar components: 10 to 15 percent

Components of Minor Extent

Dissimilar components:

* The excessively drained Rubicon soils on low ridges and knolls

* The somewhat poorly drained Au Gres and poorly drained Deford and Kinross soils
in depressions and drainageways

Similar components:

* Soils that have a substratum of gravelly sand

* Soils that have a loamy surface layer and subsoil

* Soils that have more than 50 percent ortstein in the subsoil

Use and Management

Woodland

Major management concerns: Equipment limitations, seedling mortality, windthrow
hazard, plant competition

Management considerations:

* Year-round logging roads require roadfill and gravel. Culverts are needed to maintain

the natural drainage system.

* Because loose sand can interfere with the traction of wheeled equipment, logging

roads should be stabilized.

Planting special nursery stock or containerized seedlings can reduce the seedling

mortality rate.

Windthrow can be minimized by harvest methods that do not leave the remaining

trees widely spaced.

e Special harvest methods may be needed to control undesirable plants.

Building site development

Major management concerns: Cutbanks caving, seasonal wetness

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

* Buildings can be constructed on well compacted fill material, which raises the site a
sufficient distance above the water table.

Septic tank absorption fields
Major management concerns: Seasonal wetness, poor filtering capacity
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Management considerations:

* Filling or mounding with suitable material helps to raise the absorption field above
the water table.

* The poor filtering capacity of this soil can result in the pollution of ground water.

16A—Paquin sand, 0 to 3 percent slopes
Setting

Landform: Nearly level areas on outwash plains, moraines, and till-floored lake plains
Shape of areas: Irregular
Size of areas: 5 to 100 acres

Typical Profile

Organic mat:

0 to 4 inches—Dblack, well decomposed forest litter
Surface layer:

4 to 11 inches—reddish gray sand
Subsoil:

11 to 12 inches—dark reddish brown sand

12 to 14 inches—dark reddish brown, strongly cemented sand

14 to 27 inches—brown sand

27 to 36 inches—strong brown, mottled sand
Substratum:

36 to 80 inches—brown sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid in the surface layer and in the upper part of the subsoil, moderate
or moderately rapid in the middle and lower parts of the subsoil, and rapid in the
substratum

Available water capacity: Low

Drainage class: Moderately well drained

Surface runoff class: Very slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Slight

Hazard of soil blowing: Severe

Map Unit Composition

Paquin soil and similar soils: 85 to 90 percent
Dissimilar components: 10 to 15 percent

Components of Minor Extent

Dissimilar components:

e The poorly drained Deford soils in depressions and drainageways

e The well drained Garlic soils on low ridges and knolls

* The well drained Voelker and excessively drained Waiska soils in the slightly higher
positions on the landscape

Similar components:
¢ Soils in which the subsoil is less cemented
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Use and Management

Woodland
Major management concerns: Equipment limitations, seedling mortality, windthrow
hazard, plant competition

Management considerations:

* Equipment should be used only when the soil is relatively dry or has an adequate
snow cover.

* Year-round logging roads require roadfill and gravel. Culverts are needed to maintain
the natural drainage system.

* Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

* Windthrow can be minimized by harvest methods that do not leave the remaining

trees widely spaced.

Special harvest methods may be needed to control undesirable plants.

Building site development

Major management concerns: Cutbanks caving, seasonal wetness

Management considerations:

* Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

 Buildings can be constructed on well compacted fill material, which raises the site a
sufficient distance above the water table.

Septic tank absorption fields

Major management concerns: Seasonal wetness, poor filtering capacity

Management considerations:

* Filling or mounding with suitable material helps to raise the absorption field above
the water table.

* The poor filtering capacity of this soil can result in the pollution of ground water.

17A—Au Gres sand, 0 to 3 percent slopes
Setting

Landform: Nearly level areas on outwash plains, outwash terraces, and till-floored lake
plains

Shape of areas: Irregular or elongated

Size of areas: 5 to 150 acres

Typical Profile

Organic mat:
0 to 2 inches—Dblack, well decomposed forest litter
Surface layer:
2 to 8 inches—dark reddish gray sand
Subsoil:
8 to 13 inches—dark reddish brown, mottled sand
13 to 27 inches—yellowish red, mottled sand
Substratum:
27 to 80 inches—brown, mottled sand

Soil Properties and Qualities
Depth class: \Very deep
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Permeability: Rapid

Available water capacity: Low

Drainage class: Somewhat poorly drained
Surface runoff class: Very slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Slight

Hazard of soil blowing: Severe

Map Unit Composition

Au Gres soil and similar soils: 85 to 90 percent
Dissimilar components: 10 to 15 percent

Components of Minor Extent

Dissimilar components:

e The poorly drained Deford and Kinross soils in depressions and drainageways

* The excessively drained Rubicon and moderately well drained Paquin soils on low
ridges and knolls

Similar components:

* Soils that are fine sand throughout

* Soils that have a loamy substratum

* Soils that have more than 50 percent ortstein in the subsoil

Use and Management

Woodland
Major management concerns: Equipment limitations, seedling mortality, windthrow
hazard, plant competition

Management considerations:

* The seasonal high water table restricts the use of equipment to midsummer, when
the soil is dry, or midwinter, when the soil is frozen or has an adequate snow cover.

* Year-round logging roads require roadfill and gravel. Culverts are needed to maintain
the natural drainage system.

* Landing sites generally can be used only during the driest time of the year.

» Trees that can withstand seasonal wetness should be selected for planting.

* Windthrow can be minimized by harvest methods that do not leave the remaining
trees widely spaced.

* Special harvest methods may be needed to control undesirable plants.

Building site development

Major management concerns: Cutbanks caving, seasonal wetness

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

 Buildings can be constructed on well compacted fill material, which raises the site a
sufficient distance above the water table.

Septic tank absorption fields

Major management concerns: Seasonal wetness, poor filtering capacity

Management considerations:

* Filling or mounding with suitable material helps to raise the absorption field above
the water table.

* The poor filtering capacity of this soil can result in the pollution of ground water.
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18—Kinross mucky peat
Setting

Landform: Depressions and drainageways on outwash plains, moraines, and till-
floored lake plains

Shape of areas: Irregular or elongated

Size of areas: 5 to 60 acres

Typical Profile

Surface layer:
0 to 3 inches—black mucky peat
3 to 5 inches—very dark gray muck
Subsurface layer:
5 to 10 inches—light brownish gray, mottled sand
Subsoil:
10 to 30 inches—very dark brown and dark brown, mottled sand
30 to 42 inches—dark yellowish brown, mottled sand
Substratum:
42 to 80 inches—brown sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Poorly drained

Surface runoff class: Very slow or ponded
Flooding: None

Content of organic matter: High

Hazard of water erosion: Slight

Hazard of soil blowing: Moderate

Map Unit Composition

Kinross soil and similar soils: 85 to 90 percent
Dissimilar components: 10 to 15 percent

Components of Minor Extent

Dissimilar components:

e The somewhat poorly drained Au Gres and Finch soils in the slightly higher positions
on the landscape

* The very poorly drained Dawson and Greenwood soils in landscape positions similar
to those of the Kinross soil

* The excessively drained Rubicon soils on hills and knolls

Similar components:
* Soils that have a substratum of gravelly sand
* Soils that have more than 50 percent ortstein in the subsoil

Use and Management

Woodland
Major management concerns: Equipment limitations, seedling mortality, windthrow
hazard, plant competition
Management considerations:
* Year-round logging roads require roadfill and gravel. Culverts are needed to maintain
the natural drainage system.
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» Because of wetness and low strength, equipment can be used only during periods in
winter when the snow cover is adequate or when skid roads and access roads are
frozen.

» Because of wetness, seedling mortality, and plant competition, trees are generally
not planted on this soil.

* Windthrow can be minimized by harvest methods that do not leave the remaining
trees widely spaced and by such harvest methods as selective cutting and strip
cutting.

 After cutting, competition from brush can delay or prevent natural regeneration of
desired species.

Building site development

Major management concerns: Ponding

Management considerations:

* Because of ponding, this soil is generally unsuited to building site development.

Septic tank absorption fields

Major management concerns: Ponding

Management considerations:

* Because of ponding, this soil is generally unsuited to use as a site for septic tank
absorption fields.

19—Deford muck
Setting

Landform: Depressions and drainageways on outwash plains, moraines, and till-
floored lake plains

Shape of areas: Irregular or elongated

Size of areas: 6 to 40 acres

Typical Profile

Surface layer:
0 to 6 inches—black muck

Substratum:
6 to 30 inches—grayish brown and brown, mottled sand
30 to 80 inches—very dark gray sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rapid

Available water capacity: Low

Drainage class: Poorly drained

Surface runoff class: Very slow or ponded
Flooding: None

Content of organic matter: High

Hazard of water erosion: Slight

Hazard of soil blowing: Moderate

Map Unit Composition

Deford soil and similar soils: 85 to 90 percent
Dissimilar components: 10 to 15 percent
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Components of Minor Extent

Dissimilar components:

* The somewhat poorly drained Au Gres and moderately well drained Croswell soils in
the slightly higher positions on the landscape

e The very poorly drained Tawas soils in the slightly lower positions on the landscape

* The excessively drained Rubicon and Kalkaska soils on hills and knolls

Similar components:
* Soils in which the lower part of the substratum is gravelly sand or gravelly fine sandy
loam

Use and Management

Woodland

Major management concerns: Equipment limitations, seedling mortality, windthrow

hazard, plant competition

Management considerations:

* Year-round logging roads require roadfill and gravel. Culverts are needed to maintain
the natural drainage system.

» Because of wetness and low strength, equipment can be used only during periods in
winter when the snow cover is adequate or when skid roads and access roads are
frozen.

» Because of wetness, seedling mortality, and plant competition, trees are generally
not planted on this soil.

* Windthrow can be minimized by harvest methods that do not leave the remaining
trees widely spaced and by such harvest methods as selective cutting and strip
cutting.

 After cutting, competition from brush can delay or prevent natural regeneration of
desired species.

Building site development

Major management concerns: Ponding

Management considerations:

* Because of ponding, this soil is generally unsuited to building site development.

Septic tank absorption fields

Major management concerns: Ponding

Management considerations:

* Because of ponding, this soil is generally unsuited to use as a site for septic tank
absorption fields.

20B—Rousseau-Ocqueoc fine sands, 0 to 6 percent
slopes

Setting

Landform: Nearly level and undulating areas on outwash plains and till-floored lake
plains

Shape of areas: Irregular

Size of areas: 10 to 500 acres

Typical Profile

Rousseau
Surface layer:
0 to 3 inches—black fine sand
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Subsurface layer:
3 to 6 inches—brown fine sand
Subsoil:
6 to 27 inches—dark brown and strong brown fine sand
Substratum:
27 to 80 inches—brown fine sand that has thin depositional strata of reddish
brown loamy fine sand

Ocqueoc
Organic mat:

0 to 1 inch—black, partially decomposed forest litter
Surface layer:

1 to 2 inches—very dark gray fine sand
Subsurface layer:

2 to 7 inches—pinkish gray fine sand
Subsoil:

7 to 27 inches—reddish brown and yellowish red fine sand
Substratum:

27 to 33 inches—dark brown loamy fine sand

33 to 80 inches—stratified reddish brown very fine sandy loam and light reddish

brown loamy very fine sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rousseau—rapid; Ocqueoc—rapid in the surface layer, subsurface layer,
and subsoil and moderately slow in the substratum

Available water capacity: Rousseau—Ilow; Ocqueoc—moderate

Drainage class: Well drained

Surface runoff class: Very slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Slight

Hazard of soil blowing: Severe

Map Unit Composition

Rousseau soil and similar soils: 50 to 70 percent
Ocqueoc soil and similar soils: 15 to 35 percent
Dissimilar components: 10 to 15 percent

Components of Minor Extent

Dissimilar components:

* The somewhat poorly drained Au Gres and poorly drained Deford soils in
depressions and drainageways

* The well drained Alcona soils in landscape positions similar to those of the major
soils

* The moderately well drained Croswell soils in the slightly lower positions on the
landscape

Similar components:
* Soils that are medium sand throughout
* Soils that have more than 50 percent ortstein in the subsoil

Use and Management

Land use: Dominant use—woodland; other uses—cropland, pasture
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Woodland
Major management concerns: Equipment limitations, seedling mortality, plant
competition

Management considerations:

* Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

* Special harvest methods may be needed to control undesirable plants.

Cropland

Major management concerns: Soil blowing, droughtiness

Management considerations:

* Conservation tillage, windbreaks, vegetative barriers, cover crops, stripcropping, and
cropping systems that include close-growing crops help to control soil blowing.

» Leaving crop residue on the surface and adding other organic material conserve
moisture.

Pasture

Major management concerns: Overgrazing and seasonal droughtiness

Management considerations:

* Proper stocking rates, controlled grazing, and restricted use during dry periods help
to keep the pasture in good condition.

Building site development

Major management concerns: Cutbanks caving

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

Septic tank absorption fields

Major management concerns: Poor filtering capacity, restricted permeability

Management considerations:

* The poor filtering capacity of the Rousseau soil can result in the pollution of ground
water.

* Enlarging or pressurizing the absorption field or installing alternating drain fields
helps to overcome the restricted permeability in areas of the Ocqueoc soil.

20D—Rousseau-Ocqueoc fine sands, 6 to 18 percent
slopes

Setting

Landform: Gently rolling and rolling areas on outwash plains and till-floored lake plains
Shape of areas: Irregular
Size of areas: 10 to 300 acres

Typical Profile

Rousseau
Surface layer:
0 to 3 inches—Dblack fine sand
Subsurface layer:
3 to 6 inches—brown fine sand
Subsoil:
6 to 27 inches—dark brown and strong brown fine sand
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Substratum:
27 to 80 inches—brown fine sand that has thin depositional strata of reddish
brown loamy fine sand

Ocqueoc
Organic mat:

0 to 1 inch—black, partially decomposed forest litter
Surface layer:

1 to 2 inches—very dark gray fine sand
Subsurface layer:

2 to 7 inches—pinkish gray fine sand
Subsoil:

7 to 27 inches—reddish brown and yellowish red fine sand
Substratum:

27 to 33 inches—dark brown loamy fine sand

33 to 80 inches—stratified reddish brown very fine sandy loam and light reddish

brown loamy very fine sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rousseau—rapid; Ocqueoc—rapid in the surface layer, subsurface layer,
and subsoil and moderately slow in the substratum

Available water capacity: Rousseau—Ilow; Ocqueoc—moderate

Drainage class: Well drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—slight; on roads and trails—moderate

Hazard of soil blowing: Severe

Map Unit Composition

Rousseau soil and similar soils: 50 to 70 percent
Ocqueoc soil and similar soils: 15 to 35 percent
Dissimilar components: 10 to 15 percent

Components of Minor Extent

Dissimilar components:

e The somewhat poorly drained Au Gres and poorly drained Deford soils in
depressions and drainageways

* The well drained Alcona soils in landscape positions similar to those of the major
soils

Similar components:
* Soils that are medium sand throughout
* Soils that have more than 50 percent ortstein in the subsoil

Use and Management
Land use: Dominant use—woodland; other uses—cropland, pasture

Woodland
Major management concerns: Erosion hazard, equipment limitations, seedling
mortality, plant competition
Management considerations:
e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing water bars and culverts.
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» Because loose sand can interfere with the traction of wheeled equipment, logging
roads should be stabilized.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

* Special harvest methods may be needed to control undesirable plants.

Cropland

Major management concerns: Water erosion, soil blowing, nutrient loss, seasonal

droughtiness

Management considerations:

 Crop rotations that include close-growing crops, conservation tillage, grassed
waterways, cover crops, and crop residue management help to prevent excessive
soil loss.

* Conservation tillage, windbreaks, vegetative barriers, cover crops, stripcropping, and
cropping systems that include close-growing crops help to control soil blowing.

* Increasing the content of organic matter in the root zone may increase the ability of
the soil to hold water, nutrients, and pesticides and reduce the hazard of ground-
water pollution.

» Leaving crop residue on the surface and adding other organic material conserve
moisture.

Pasture

Major management concerns: Overgrazing and seasonal droughtiness

Management considerations:

* Proper stocking rates, controlled grazing, and restricted use during dry periods help
to keep the pasture in good condition.

Building site development

Major management concerns: Cutbanks caving, slope

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

* Buildings should be designed so that they conform to the natural slope of the land.
Land shaping is necessary in some areas.

Septic tank absorption fields

Major management concerns: Slope, poor filtering capacity, restricted permeability

Management considerations:

e Land shaping, pressurizing the absorption field, and installing the distribution lines
on the contour help to overcome the slope.

* The poor filtering capacity of the Rousseau soil can result in the pollution of ground
water.

* Enlarging or pressurizing the absorption field or installing alternating drain fields
helps to overcome the restricted permeability in areas of the Ocqueoc soil.

20E—Rousseau-Ocqueoc fine sands, 18 to 35 percent
slopes

Setting

Landform: Very hilly areas on till-floored lake plains and outwash plains
Shape of areas: Irregular
Size of areas: 10 to 100 acres
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Typical Profile

Rousseau
Surface layer:
0 to 3 inches—Dblack fine sand
Subsurface layer:
3 to 6 inches—brown fine sand
Subsoil:
6 to 27 inches—dark brown and strong brown fine sand
Substratum:
27 to 80 inches—brown fine sand that has thin depositional strata of reddish
brown loamy fine sand

Ocqueoc
Organic mat:

0 to 1 inch—black, partially decomposed forest litter
Surface layer:

1 to 2 inches—very dark gray fine sand
Subsurface layer:

2 to 7 inches—pinkish gray fine sand
Subsoil:

7 to 27 inches—reddish brown and yellowish red fine sand
Substratum:

27 to 33 inches—dark brown loamy fine sand

33 to 80 inches—stratified reddish brown very fine sandy loam and light reddish

brown loamy very fine sand

Soil Properties and Qualities

Depth class: Very deep

Permeability: Rousseau—rapid; Ocqueoc—rapid in the surface layer, subsurface layer,
and subsoil and moderately slow in the substratum

Available water capacity: Rousseau—Ilow; Ocqueoc—moderate

Drainage class: Well drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—moderate; on roads and trails—severe

Hazard of soil blowing: Severe

Map Unit Composition

Rousseau soil and similar soils: 50 to 70 percent
Ocqueoc soil and similar soils: 15 to 35 percent
Dissimilar components: 10 to 15 percent

Components of Minor Extent

Dissimilar components:

e The poorly drained Deford soils in depressions and drainageways

* The well drained Alcona soils in landscape positions similar to those of the major
soils

Similar components:
* Soils that are medium sand throughout
* Soils that have more than 50 percent ortstein in the subsoil
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Use and Management

Woodland

Major management concerns: Erosion hazard, equipment limitations, seedling

mortality, plant competition

Management considerations:

» Because of the erosion hazard, water should be removed by water bars, out-sloping
or in-sloping road surfaces, culverts, and drop structures. Building logging roads on
the contour or on the gentler slopes and seeding logging roads, skid roads, and
landings after the trees are logged also help to prevent excessive soil loss.

» Because of the slope, special care is needed in laying out logging roads and
landings and in operating logging equipment. Logging roads should be designed so
that they conform to the topography. The grade should be kept as low as possible.

* Because loose sand and the slope can hinder the traction of wheeled equipment,
logging roads should be stabilized.

* Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Planting special nursery stock or containerized seedlings can reduce the seedling
mortality rate.

* Special harvest methods may be needed to control undesirable plants.

Building site development

Major management concerns: Slope

Management considerations:

* Because of the slope, these soils are poorly suited to building site development
unless extensive land shaping is applied.

Septic tank absorption fields

Major management concerns: Slope

Management considerations:

* Because of the slope, these soils are generally unsuited to use as sites for septic
tank absorption fields.

22B—Alcona loamy very fine sand, 1 to 6 percent slopes
Setting

Landform: Gently undulating areas on till-floored lake plains and ground moraines
Shape of areas: Irregular
Size of areas: 5 to 20 acres

Typical Profile

Organic mat:
0 to 3 inches—black, partially decomposed forest litter
Surface layer:
3 to 9 inches—brown loamy very fine sand
Subsoil:
9 to 18 inches—dark brown very fine sandy loam
18 to 26 inches—brown fine sandy loam
26 to 49 inches—reddish brown fine sandy loam and brown loamy fine sand
Substratum:
49 to 63 inches—stratified, reddish brown loamy sand, reddish brown fine sandy
loam, and reddish gray very fine sandy loam
63 to 80 inches—stratified, reddish brown very fine sand and loamy very fine sand
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Soil Properties and Qualities

Depth class: Very deep

Permeability: Moderate

Available water capacity: Moderate

Drainage class: Well drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—slight; on roads and trails—moderate
Hazard of soil blowing: Moderate

Map Unit Composition

Alcona soil and similar soils: 85 to 90 percent
Dissimilar components: 10 to 15 percent

Components of Minor Extent

Dissimilar components:

* The well drained Ocqueoc and somewhat excessively drained Kalkaska soils in
landscape positions similar to those of the Alcona soil

e The poorly drained Deford soil in depressions and drainageways

* The moderately well drained Fence soils in the slightly lower positions on the
landscape

Similar components:
¢ Soils that have a substratum of sand

Use and Management
Land use: Dominant use—woodland; other uses—cropland, pasture

Woodland

Major management concerns: Erosion hazard, equipment limitations, plant competition

Management considerations:

e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing water bars and culverts.

e Skidders should not be used during wet periods, when ruts form easily. Year-round
logging roads require a gravel base.

* Special harvest methods may be needed to control undesirable plants.

* |f trees are planted, site preparation by mechanical or chemical means is needed to
control competing vegetation. Subsequent control of the invasion and growth of
hardwoods may be needed.

Cropland

Major management concerns: Water erosion, soil blowing, nutrient loss, tilth, content

of organic matter

Management considerations:

 Crop rotations that include close-growing crops, conservation tillage, grassed
waterways, cover crops, and crop residue management help to prevent excessive
soil loss.

» Conservation tillage, windbreaks, vegetative barriers, cover crops, stripcropping, and
cropping systems that include close-growing crops help to control soil blowing.

* Increasing the content of organic matter in the root zone may increase the ability of
the soil to hold water, nutrients, and pesticides and reduce the hazard of ground-
water pollution.

* Minimizing tillage and tilling and harvesting at the proper soil moisture content help
to prevent excessive compaction and maintain tilth.
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¢ Including green manure crops in the cropping sequence, using a system of no-ill
planting, and applying crop residue management techniques can increase the
content of organic matter.

Pasture

Major management concerns: Overgrazing, seasonal droughtiness

Management considerations:

* Proper stocking rates, pasture rotation, timely deferment of grazing, and restricted
use during wet periods help to keep the pasture in good condition.

Building site development

Major management concerns: Cutbanks caving

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

Septic tank absorption fields

Major management concerns: Restricted permeability

Management considerations:

* Enlarging or pressurizing the absorption field or installing alternating drain fields
helps to overcome the restricted permeability.

24B—Munising fine sandy loam, 1 to 6 percent slopes
Setting

Landform: Gently undulating areas on ground moraines and till-floored lake plains
Shape of areas: Irregular
Size of areas: 5 to 250 acres

Typical Profile

Organic mat:

0 to 2 inches—Dblack, partially decomposed forest litter
Surface layer:

2 to 6 inches—reddish gray fine sandy loam
Subsoil:

6 to 15 inches—dark reddish brown fine sandy loam

15 to 18 inches—yellowish red fine sandy loam

18 to 50 inches—reddish brown, mottled, very firm fine sandy loam and loamy fine

sand

50 to 59 inches—reddish brown sandy loam
Substratum:

59 to 80 inches—reddish brown sandy loam

Soil Properties and Qualities

Depth class: \Very deep

Permeability: Moderate in the surface layer and in the upper part of the subsoil, very
slow in the middle part of the subsoil, and moderate in the lower part of the subsoil
and in the substratum

Available water capacity: Low

Drainage class: Moderately well drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—slight; on roads and trails—moderate

Hazard of soil blowing: Moderate
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Map Unit Composition

Munising soil and similar soils: 85 to 90 percent
Dissimilar components: 10 to 15 percent

Components of Minor Extent

Dissimilar components:

* The somewhat poorly drained Skanee and poorly drained Gay soils in depressions
and drainageways

* Moderately well drained soils that have bedrock at a depth of 20 to 60 inches; in
landscape positions similar to those of the Munising soil

Similar components:

* Soils that have more gravel and cobbles in the surface layer and the upper part of
the subsoil

* Soils that are fine sand in the surface layer and the upper part of the subsoil

* Soils that have a substratum of sand

Use and Management
Land use: Dominant use—woodland other uses—cropland, pasture

Woodland
Major management concerns: Erosion hazard, equipment limitations, windthrow
hazard, plant competition

Management considerations:

e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing water bars and culverts.

* Year-round logging roads require roadfill and gravel. Culverts are needed to maintain
the natural drainage system.

* Equipment should be used only when the soil is relatively dry or has an adequate
SNow cover.

* Windthrow can be minimized by harvest methods that do not leave the remaining
trees widely spaced.

* Special harvest methods may be needed to control undesirable plants.

* |f trees are planted, site preparation by mechanical or chemical means is needed to
control competing vegetation. Subsequent control of the invasion and growth of
hardwoods may be needed.

Cropland

Major management concerns: \Water erosion, soil blowing, nutrient loss, compaction,

content of organic matter

Management considerations:

 Crop rotations that include close-growing crops, conservation tillage, grassed
waterways, cover crops, and crop residue management help to prevent excessive
soil loss.

» Conservation tillage, windbreaks, vegetative barriers, cover crops, stripcropping, and
cropping systems that include close-growing crops help to control soil blowing.

* Increasing the content of organic matter in the root zone may increase the ability of
the soil to hold water, nutrients, and pesticides and reduce the hazard of ground-
water pollution.

* Minimizing tillage and tilling and harvesting at the proper soil moisture content help
to prevent excessive compaction and maintain tilth.

¢ Including green manure crops in the cropping sequence, using a system of no-ill
planting, and applying crop residue management techniques can increase the
content of organic matter.
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Figure 12.—A hardwood forest in an area of Munising fine sandy loam, 1
to 6 percent slopes. Sugar maple is the dominant tree species.

Pasture

Major management concerns: Seasonal wetness

Management considerations:

* Proper stocking rates, a planned grazing system, and deferred grazing during wet
periods help to keep the pasture in good condition.

Building site development

Major management concerns: Cutbanks caving, seasonal wetness

Management considerations:

e Because cutbanks are not stable and are subject to caving, trench walls should be
reinforced.

* Buildings can be constructed on well compacted fill material, which raises the site a
sufficient distance above the water table.
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Septic tank absorption fields

Major management concerns: Seasonal wetness, restricted permeability

Management considerations:

* Filling or mounding with suitable material helps to raise the absorption field above
the water table.

* Enlarging or pressurizing the absorption field or installing alternating drain fields
helps to overcome the restricted permeability.

24D—Munising fine sandy loam, 6 to 18 percent slopes
Setting

Landform: Gently rolling and rolling areas on ground moraines and till-floored lake
plains

Shape of areas: Irregular

Size of areas: 5 to 125 acres

Typical Profile

Organic mat:

0 to 2 inches—Dblack, partially decomposed forest litter
Surface layer:

2 to 6 inches—reddish gray fine sandy loam
Subsoil:

6 to 15 inches—dark reddish brown fine sandy loam

15 to 18 inches—yellowish red fine sandy loam

18 to 50 inches—reddish brown, mottled, very firm fine sandy loam and loamy fine

sand

50 to 59 inches—reddish brown sandy loam
Substratum:

59 to 80 inches—reddish brown sandy loam

Soil Properties and Qualities

Depth class: Very deep

Permeability: Moderate in the surface layer and the upper part of the subsoil, very slow
in the middle part of the subsoil, and moderate in the lower part of the subsoil and
in the substratum

Available water capacity: Low

Drainage class: Moderately well drained

Surface runoff class: Slow

Flooding: None

Content of organic matter: Low

Hazard of water erosion: Off-road—slight; on roads and trails—severe

Hazard of soil blowing: Moderate

Map Unit Composition

Munising soil and similar soils: 85 to 90 percent
Dissimilar components: 10 to 15 percent

Components of Minor Extent

Dissimilar components:

* The well drained Frohling and Keweenaw soils in landscape positions similar to
those of the Munising soil

e The somewhat poorly drained Skanee and poorly drained Gay soils in depressions
and drainageways
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Similar components:

* Soils that have more gravel and cobbles in the surface layer and the upper part of
the subsoil

* Soils that are fine sand in the surface layer and the upper part of the subsoil

* Soils that have a substratum of sand

Use and Management
Land use: Dominant use—woodland; other uses—cropland, pasture

Woodland
Major management concerns: Erosion hazard, equipment limitations, windthrow
hazard, plant competition

Management considerations:

e The hazard of erosion can be reduced by seeding logging roads, landings, and
areas that have been cut and filled and by installing water bars and culverts.

* Year-round logging roads require roadfill and gravel. Culverts are needed to maintain
the natural drainage system.

* Equipment should be used only when the soil is relatively dry or has an adequate
sSnow cover.

» Small areas of nearly level included soils, if any are available, or suitable nearly level
adjacent areas should be selected as sites for landings.

* Windthrow can be minimized by harvest methods that do not leave the remaining
trees widely spaced.

* Special harvest methods may be needed to control undesirable plants.

* |f trees are planted, site preparation by mechanical or chemical means is needed to
control competing vegetation. Subsequent control of the invasion and growth of
hardwoods may be needed.

Cropland

Major management concerns: Water erosion, soil blowing, nutrient loss, tilth,

compaction, content of organic matter

Management considerations:

 Crop rotations that include close-growing crops, conservation tillage, grassed
waterways, cover crops, and crop residue management help to prevent excessive
soil loss.

» Conservation tillage, windbreaks, vegetative barriers, cover crops, stripcropping, and
cropping systems that include close-growing crops help to control soil blowing.

* Increasing the conte