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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 Index to Map
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 Forest 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 Alger County
Soil and Water Conservation District. The Alger County Board of Commissioners
provided financial assistance.

Major fieldwork for this soil survey was completed in 2002. Soil names and
descriptions were approved in 2005. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 2002. The most current official data
are available on the Internet (http://soils.usda.gov).

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

Miners Castle at Pictured Rocks National Lakeshore, in an area of the Shingleton-
Trout Bay-Munising, calcareous substratum, association.

Additional information about the Nation’s natural resources is available online
from the Natural Resources Conservation Service at 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.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact your
local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?agency=nrcs)
or your NRCS State Soil Scientist (http://soils.usda.gov/contact/state_offices/).

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
map unit 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.

Garry Lee
State Conservationist
Natural Resources Conservation Service
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ALcer Counrty is in the central part of the Upper Peninsula of Michigan (fig. 1). Itis
bordered by Lake Superior. It has an area of 606,887 acres, or about 947 square
miles. The population of Alger County was 9,819 in 1996. The city of Munising is the
county seat.

About 88 percent of the county is forested. Only about 2 percent of the county is
classified as farmland. Forestry and tourism are the main economic enterprises in the
county.

The soils in the survey area vary widely in texture, natural drainage, slope, and
other characteristics. Because of steep slopes, droughtiness, and stoniness, many of
the soils are best suited to use as forestland.

This survey updates earlier surveys of Alger County (Veatch and others, 1929;
Berndt, 1967). It provides additional information and has larger maps, which show the
soils in greater detail.

General Nature of the Survey Area

This section gives general information about Alger County. It describes climate,
physiography, landforms, history and development, farming, industry and
transportation facilities, recreation, wildlife habitat, and lakes and streams.

Climate

Table 1 gives data on temperature and precipitation for the survey area as
recorded at Munising 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 18.9 degrees F and the average daily
minimum temperature is 11.2 degrees. The lowest temperature during the period of
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Figure 1.—Location of Alger County in Michigan.

record, which occurred at Munising on January 19, 1994, is -27 degrees. In summer,
the average temperature is 62.5 degrees and the average daily maximum
temperature is 73.1 degrees. The highest temperature, which occurred at Munising
on July 7, 1988, is 101 degrees.

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 average annual total precipitation is 36.45 inches. Of this total, 13.38 inches,
or about 37 percent, usually falls in June through September. The growing season for
most crops falls within this period. The heaviest 1-day rainfall on record was 3.51
inches at Munising on May 31, 1970. Thunderstorms occur on about 29 days each
year, and most occur between June and September.

The average seasonal snowfall is 146.1 inches. The greatest snow depth at any
one time during the period of record is 76 inches recorded on March 9, 1972. On an
average, about 65 days per year have at least 1 inch of snow on the ground. The
heaviest 1-day snowfall on record was 13.9 inches recorded on December 12, 1961.

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 through
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 most of the year, but it
is from the south during most of the summer. Average windspeed is highest, around
10 miles per hour, during March and April.
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Physiography
By Kenneth R. Wikgren, soil scientist, Natural Resources Conservation Service

The topography of Alger County is dominated by the bedrock-controlled shoreline
of Lake Superior with cliffs, benches, beach ridges, and dunes rising rapidly 200 to
400 feet into a complex of glacial deposits, including ground moraines, recessional
moraines, drumlins, disintegration moraines, outwash plains, drainage channels, ice-
contact features, lacustrine deposits, and swamps. Elevation ranges from about 602
feet to more than 1,100 feet.

The bedrock of Alger County consists primarily of Cambrian and Ordovician rocks.
The iron-rich igneous and metamorphic rocks to the west of Alger County 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 were deposited that led to the formation of the Jacobsville
Sandstone (fig. 2). Later, in the Cambrian and into the Ordovician, the invasion of the
area by seas resulted in marine sandstone, dolomite, limestone, and shale formations
(Dorr and Eschman, 1970).

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 Sandstone consists of a succession of red to white, coarse grained to
fine grained, feldspathic and quartzose sandstone with layers of shale and
conglomerate. The western side of Grand Island, just north of Munising, features
spectacular cliffs of Jacobsville Sandstone that exhibit beautiful red and white streaks
that are the result of the oxidation, reduction, and leaching of iron.

The Late Cambrian is represented by the Munising Formation, which consists of
white and light gray, dolomitic and glauconitic sandstone; red, green, and gray shale;
and a basal conglomerate. Spectacular exposures of the Munising Formation can be
seen in the Pictured Rocks National Lakeshore east of Munising. Chapel Rock and
Miners Castle are two prominent shoreline features that display namesake members
of the Munising Formation (Haddox and Dott, 1990; Hamblin, 1958).

Rocks of Ordovician age consist primarily of dolomitic sandstone, dolomite,
limestone, and shale. They include the Au Train Formation, Black River Group, and
Trenton Group. The Au Train Formation of Middle Ordovician age is a light brown to

Figure 2.—An exposure of Jacobsville Sandstone in an area of
Buckroe-Rock outcrop complex, 6 to 25 percent slopes, very
bouldery. Areas of rock outcrop can hinder the use of equipment
for logging activities.
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white dolomitic sandstone. The resistant Au Train Formation unconformably overlies
the easily eroded Miners Castle Member of the Munising Formation and caps the
Cambro-Ordovician cuesta, leading to the formation of fascinating shoreline features
and numerous waterfalls, including Miners, Munising, Laughing Whitefish, and Au
Train Falls.

During the Pleistocene ice age, the Upper Peninsula was repeatedly covered by
glacial ice (Dorr and Eschman, 1970). The glacial landforms and deposits of the
region are the result of the last major glacial stage, known as the Greatlakean. The
Marquette readvance of the ice sheet occurred about 10,000 years ago and may
have been the last major advance (Farrand and Drexler, 1985; Hughes, 1978).The
glacial deposits range from 0 to more than 500 feet in thickness. They include till,
drainage channel deposits, ice-contact stratified drift, 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 most of Alger County. The ice apparently advanced
fairly rapidly over southwestern Alger County, probably due to the softer limestone
and dolomite bedrock. The resulting fluted ground moraine is characterized by
parallel grooves and intervening ridges along with a few scattered drumlins. The
reddish brown loamy till is commonly calcareous and reflects the sandstone,
dolomitic sandstone, and lake sediments over which the glacier passed as well as the
underlying dolomite and limestone. The more acidic reddish brown till in the vicinity of
Munising becomes more calcareous and less red to the east as the bedrock influence
changes from Jacobsville Sandstone to dolomitic sandstone, dolomite, and
limestone.

As the Marquette ice terminus retreated northward, recessional moraines were
constructed during stillstands or during minor readvances. An example of a narrow
recessional moraine can be observed where it crosses U.S. 41 about 1 mile south of
Kiva (Hughes, 1971).

The wasting away of the stagnant ice margin led to the formation of complex ice
wastage features characterized by kame terraces, head-of-outwash, kettles, ice-
contact slope, small outwash plains, and proglacial lakes. Large areas of the ice-
margin complex occur south and east of Munising. These areas have been referred
to as the Munising Moraine and Newberry Moraine and were formerly interpreted as
being terminal moraines (Bergquist, 1936; Leverett, 1929).

Melting of glacial ice within the Superior Basin produced huge rivers and lakes,
resulting in a variety of glaciofluvial and glaciolacustrine deposits. Eskers, crevasse
fillings, kame terraces, kames, and kettles are ice-contact features that occur
throughout the area of ablation on the disintegration moraines and in other areas.
These features consist of stratified sandy and gravelly deposits, commonly grading
into proglacial outwash. The outwash plains consist of broad, relatively flat areas of
sandy and gravelly deposits that in places grade into finer lacustrine sediments at the
margin. Examples are the Kingston Plains and the large sand plains south of
Wetmore. Large areas of these outwash plains are pitted with numerous kettle lakes
and depressions.

As the ice front melted back, outlets were opened for glacial lakes Duluth and
Agassiz, which resulted in catastrophic flooding. As water from these huge lakes to
the west poured east, various outlet channels were cut leading to the Au Train-
Whitefish channel and draining to the south. The resulting scabland topography can
be observed in the area north of Sundell, Rumely, Eben, and Chatham, including
Laughing Whitefish Gorge, Rock River Canyon, and Silver Creek Canyon (Drexler
and others, 1983; Hughes, 1971).
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As the ice terminus retreated further north, a series of lower drainage outlets was
uncovered. The ice front confined a large west-to-east-draining meltwater river
against ice-free land to the south. Drainage shifted from the south, along the Au
Train-Whitefish channel, to the east, along the Pictured Rocks area (Drexler, 1981;
Drexler and others, 1983). Meltwater carved several channels into Cambrian
sandstone bedrock, including those now occupied by Chapel Creek, Mosquito River,
and Beaver Basin, and shorelines in the basin receded rapidly northward, leaving the
Pictured Rocks area “high and dry” about 9,500 years ago (Farrand and Drexler,
1985). This process occurred as outlet channels to the east remained at low levels
due to the recent loading on the earth’s crust by glacier ice.

After 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 before present, the level of ancestral
Lake Superior rose to a level roughly 40 feet higher than present (after rebound). This
high lake stand has been designated as glacial Lake Nipissing (Hough, 1958; Larsen,
1987). As the level of Lake Nipissing rose, the Grand Sable Banks were destabilized
and part of the glaciofluvial deposit was reworked by wind to form the Grand Sable
Dunes (Anderton and Loope, 1995; Farrell and Hughes, 1985; Marsh and Marsh,
1987). During the Nipissing high stand, Chapel Rock and Miners Castle and
numerous perched sea caves were carved into the Cambrian sandstone by wave
action. Beaver, Chapel, Miners, Au Train, and Deer Lakes represent embayments on
ancient Lake Nipissing.

Slowing of rebound, downcutting of channels through unconsolidated material,
shifting of outlets to the south, and climatic change subsequently caused a lowering
of Lake Superior to near its present level (Farrand and Drexler, 1985; Larsen, 1987).
As erosion lowered the Lake Nipissing outlet to the modern Lake Superior level, lake
currents deposited a succession of parallel beach ridges from the Nipissing level to
the present beach. These closely spaced ridges, which form a “corrugated plain”
(Bergquist, 1936), are evident in the vicinity of Au Sable Point, on Sand Point, and on
the tombolo between Trout Bay and Murray’s Bay on Grand Island.

Since much of eastern Upper Michigan is characterized by low relief and a
covering of glacial drift, bedrock controls surface geomorphology in only a few places.
From east to west across northern Alger County, where the veneer of drift is thin, a
cuesta formed on the resistant Au Train Formation (Dorr and Eschman, 1970). This
cuesta comprises the Pictured Rocks. All north-flowing streams in Alger County form
waterfalls as they cross the cuesta. The falls include Miners Falls, Au Train Falls, and
Laughing Whitefish Falls.

In postglacial times, erosion and deposition continued to modify the landscape.
Rock surfaces were 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 physiography of Alger County.

Landforms

Following are descriptions of the major types of landforms in Alger County (see
Landform Map).

Ground Moraine (east of Trenary)

This landform is a nearly level to rolling till plain consisting predominantly of
moderately well drained and well drained, loamy soils that formed in an eolian mantle



Soil Survey of Alger County, Michigan

overlying calcareous lodgment till (Shoepac and Trenary soils). There are also
medium and large areas of poorly drained mineral soils and very poorly drained
organic soils in the lower landscape positions and in drainageways (Ensley, Cathro,
and Carbondale soils). Also included are areas of poorly drained and moderately well
drained, loamy soils that are shallow and moderately deep to limestone bedrock
(Ruse and Reade soils). These soils occur on structural benches within the ground
moraine. The bedrock breaks the surface intermittently, particularly along creeks and
rivers, such as the West Branch of the Whitefish River. This landform was deposited
prior to the Marquette advance, which occurred approximately 10,000 years ago.

Ground Moraine (Munising Moraine)

This landform is east of Munising. It is a nearly level to rolling till plain consisting
predominantly of moderately well drained and well drained, loamy soils that formed in
an eolian mantle overlying calcareous lodgment till (Greylock soils and Munising,
calcareous substratum, soils). A thin mantle of sandy outwash and/or drift overlies
many areas of the loamy till (Blue Lake soils and Yalmer, calcareous substratum,
soils). There are also medium and large areas of very poorly drained organic soils in
depressions and drainageways (Carbondale, Lupton, and Tawas soils). Also included
are well drained, loamy soils that are moderately deep to dolomite and dolomitic
sandstone (Cookson soils). A small drumlin field is in the southeast part of this
landform adjacent to Schoolcraft County. This landform was deposited during the
Marquette advance, which occurred approximately 10,000 years ago.

Fluted Ground Moraines

This landform occurs west of Trenary and north and south of State Highway M-94.
It is a nearly level to moderately sloping till plain consisting predominantly of
moderately well drained and well drained, loamy soils that formed in an eolian mantle
overlying calcareous lodgment till (Shoepac and Trenary soils). The paralleled
grooves and ridges of this landform are generally oriented in a north-south direction.
Poorly drained mineral soils and very poorly drained organic soils are in depressions
and drainageways (Ensley, Cathro, and Carbondale soils). Also included are small
areas of the well drained and moderately well drained Traunik and McMaster soils in
drainageways. Acidic loamy till occurs in the northern parts of this landform. This
landform was deposited prior to the Marquette advance, which occurred
approximately 10,000 years ago.

Disintegration Moraine (border of Luce County)

This landform is a gently undulating to very steep system of moraines consisting of
sandy ablation or flow till and outwash. It is characterized by a chaotic mound-and-pit
topography, generally randomly oriented, with enclosed depressions. The dominant
soils in the uplands are Dillingham, Kalkaska, and Garlic soils. The soils in the
enclosed depressions are the very poorly drained Dawson, Greenwood, and Loxley
soils. Small and medium areas of Cusino soils, which formed in sandy and gravelly
outwash, also are included in areas of this landform. This landform was deposited
prior to the Marquette advance, which occurred approximately 10,000 years ago.

Disintegration Moraine (“Hay Meadow Moraine”)

This moraine is a buried moraine along the border of Delta County. It is a gently
undulating to very steep system of moraines consisting of sandy ablation or flow till
and outwash that has an intermittent loamy eolian mantle. This landform is
characterized by a chaotic mound-and-pit topography, generally randomly oriented,
with enclosed depressions. The dominant soils in the uplands are Kalkaska, Stultts,
and Blue Lake soils. Greenwood, Dawson, and Loxley soils are the dominant soils in
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the enclosed depressions. This landform was deposited prior to the Marquette
advance, which occurred about 10,000 years ago.

Disintegration Moraine (Steuben Moraine)

This landform occurs along the border with Schoolcraft County. It is a gently
undulating to very steep system of moraines consisting of sandy ablation or flow till
and sandy outwash. An intermittent loamy eolian mantle overlies these deposits. This
landform is characterized by a chaotic mound-and-pit topography, generally randomly
oriented, with enclosed depressions. The dominant soils in the uplands are
Islandlake, Kalkaska, Garlic, McMillan, and Stutts soils. Greenwood, Dawson, and
Loxley soils are the dominant soils in the enclosed depressions.

Ice-Margin Complex (Marquette advance)

This complex is a gently undulating to very steep assemblage of landforms that
include head-of-outwash, ice-contact slope, moraines, kame terraces, outwash
plains, and proglacial lakes. These landforms were constructed proximal to a
relatively static, rapidly wasting glacial margin. The well drained Blue Lake and Garlic
soils are the dominant soils in areas of this landform. They formed in sandy ablation
or flow till and outwash. Smaller areas of sandy and silty lacustrine and sandy and
gravelly outwash soils also occur in areas of this landform (Voelker, Fence, and
Cusino soils).

Beach Ridges and Dunes

This landform occurs as nearly level to steep, sandy deposits on beach ridges and
dunes. The beach ridges are roughly parallel to the shoreline, representing
successive positions of a receding shoreline. Much of this landform exhibits a ridge-
and-swale topography with wet soils in the swales and dry sandy soils on the beach
ridges. The dunes are both active and stabilized. Deer Park soils are the dominant
soils on the beach ridges, and Shelldrake soils are the dominant soils on the
stabilized dunes. Kinross and Dawson soils are the dominant soils in the swales and
depressions. Embayments also occur in areas of this landform.

Outwash Fans

This landform consists of nearly level to hilly outwash deposits adjacent to the ice-
margin complex and ice-contact slopes. The somewhat excessively drained Kalkaska
soils are the dominant soils in areas of this landform. This landform developed in the
outwash of the Marquette advance.

Pitted Outwash Plains

This landform is a nearly level to hilly outwash plain with numerous enclosed
depressions. It is adjacent to the ice-margin complex and ice-contact slopes. Included
are smaller areas of outwash fans and numerous kettle lakes. The somewhat
excessively drained Kalkaska soils are the dominant soils in the uplands.
Greenwood, Dawson, Loxley, and Kinross soils are the dominant soils in the
enclosed depressions. This landform developed in the outwash of the Marquette
advance.

Outwash Plains

This landform dominantly occurs as nearly level outwash plains. Most areas are
dominated by very poorly drained organic soils (Tawas and Carbondale soils) and
poorly drained, sandy mineral soils (Deford soils), except for the outwash plain
(Kingston outwash) in the eastern part of the county, which is dominated by the
somewhat excessively drained Kalkaska soils. This landform developed in outwash
from the Marquette advance.
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Bedrock-Controlled Ground Moraine (Miners River area)

This landform occurs as shallow to moderately deep, sandy glaciofluvial deposits
and moderately deep to very deep, loamy till overlying sandstone bedrock (Munising
and Au Train Formations). A very steep rock outcrop escarpment of these formations
is along Lake Superior east of Munising (Pictured Rocks National Lakeshore). The
glaciofluvial deposits are mainly the result of kame terraces and glacial drainage
channels that were formed during the discharge from the Marquette advance and
from glacial Lake Duluth. The dominant soils are the very poorly drained Trout Bay
and poorly drained Gongeau soils in depressions and drainageways and the
somewhat excessively drained Shingleton and moderately well drained Munising,
calcareous substratum, soils in the uplands.

Recessional Moraines

This landform is a nearly level to hilly moraine consisting of sandy and gravelly
outwash (Traunik soils) and loamy calcareous lodgment till (Shoepac soils). Also,
numerous organic soils, including Carbondale and Cathro soils, are in the relict
glacial drainageways. This landform marks the farthest extent of the Marquette
advance.

Kame Terraces

This landform occurs as a series of outwash terraces that were deposited between
the ice and a higher glacier landform. The nearly level to very steep terraces are
dominantly characterized by the excessively drained Kalkaska and Cusino soils in the
uplands. In some areas these deposits overlie lodgment till and/or bedrock. Also
included are small areas of glacial channels in depressions and drainageways. The
very poorly drained Carbondale and Tawas soils are the dominant soils in these
areas. This landform was formed during the discharge from the Marquette advance
and from glacial Lake Duluth.

Glacial Drainage Channels

This landform occurs as a nearly level to very steep series of channels and
terraces that were deposited during deglaciation of the Marquette advance and
discharge from glacial Lake Duluth. Many of the soils on upland terraces have sandy-
skeletal profiles; depending on the underlying bedrock, the substratum of these soils
may be either acidic (Waiska soils) or calcareous (Eben soils). In other areas the
channels eroded down to the underlying bedrock. Many of the soils that formed in
these areas are shallow soils, such as the excessively drained Shingleton and poorly
drained Gongeau and Ruse soils. In areas where the bedrock was “soft” sandstone,
as in the Munising Formation, gorges were formed. An example is the gorge along
the Rock River.

Bedrock-Controlled Ground Moraine (west of Munising)

This landform is a nearly level to very steep ground moraine consisting of a
discontinuous thin mantle of loamy lodgment till and sandy and gravelly glaciofluvial
deposits overlying sandstone bedrock. The landform has two distinct geomorphic
features. One part of the landform consists of four distinct “outliers,” which are
bedrock highs that were relatively unaffected by glaciofluvial deposits. These areas
have a thin deposit of loamy lodgment till overlying sandstone bedrock. They also
have dissected side slopes, and many of the ravines have perennial streams. The
dominant soils are the very deep, moderately well drained Munising and moderately
deep, moderately well drained Abbaye soils in the uplands and the shallow, poorly
drained Gongeau soils in the ravine bottoms. The other part of the landform consists
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of a nearly level to rolling ground moraine that has a thin discontinuous mantle of
loamy lodgment till and/or sandy or sandy-skeletal glaciofluvial deposits overlying
sandstone bedrock (kame terraces and glacial drainage channels). This part of the
landform ranges from very stony to extremely bouldery. The dominant soils are the
shallow, moderately well drained Sauxhead and shallow, poorly drained Burt soils.

History and Development

Based on information from “Alger County: A Centennial History, 1885-1985,” published by the Alger
County Historical Society in 1986.

The Ojibwas were the early inhabitants of the survey area. Their population was
small, and they were likely nomadic, traveling with the seasons in search of forage
and game. As early as 1619, the first French fur traders and missionaries had begun
to document and name lakeshore features, such as Grand Marais, Pictured Rocks,
and Au Sable dunes. There were few passing explorers, trading posts, or
missionaries along the shoreline for more than two centuries.

By the 1840s, U.S. government contractors had surveyed the lands of present-day
Alger County and the area was opened up for timber land acquisition and settlement.
With the onset of lake commerce around 1860, Munising and Grand Marais became
logical harbor sites for industrial development and utilization of the abundant natural
resources. By the 1880s, Munising and Grand Marais were boomtown settlements.

From the beginning, the vast resources of timber supported the growth and
development of Alger County. The first commercial enterprise was the marketing of
timber pine. This effort was short-lived, and markets turned towards hardwood timber.
In two locations, iron was made for which charcoal was kilned locally from the
hardwood timber. The iron ore was shipped from the iron regions in the west. The
Schoolcraft Iron Company opened the first blast furnace in Munising Bay, where iron
ore was smelted from the late 1860s through the late 1870s. In the 1870s, another
blast furnace was established at Bay Furnace, near present-day Christmas. Both
furnaces were productive and shipped out tens of thousands of tons of charcoal pig
iron. Eventually, as the economics of the business changed, iron production ceased.
For some time longer, however, charcoal still continued to be kilned and moved by
rail to the iron regions in the west.

The completion of the Mackinac & Marquette railroad from St. Ignace to Marquette
in 1881 marked a shift from the declining iron smelting and charcoal industries
towards other resources in timber. Later in 1895, the completion of the Munising
Railway with its terminus at Munising Bay opened the interior of the county for
transportation and continued timber export. Tthe county seat was moved from Au
Train to Munising in 1900.

The rather short-lived pine boom of the 1880s and 1890s and, later, the cordwood
camps of the early 1900s supplied local saw mills, veneer mills, paper mills, and
tanneries in Munising, Au Train, and Grand Marais and provided large exports
elsewhere in the Great Lakes region. By the 1900s, much of the hardwood logging
was done by Finnish, Slovenian, Swedish, and French immigrants. The Cleveland-
Cliffs Company was the major employer of these cordwood camps. Centered on
small railroad villages, dozens of communities, such as Coalwood, Hanely, Forest
Lake, Acherman Lake, Cold Springs, Camerson, Louds Spur, Rumely, and Dorsey,
rose and fell. Adversity resulting from economics, war, depression, fires,
mechanization, and depletion of resources all affected the prosperity of the cordwood
camps. In the 1930s and 1940s, Roosevelt’s Civilian Conservation Corps (CCC)
camps began to seed pine into the cleared stumpland, which resulted in much of the
pole-sized pine in the area today.
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Few large farms existed until the increased arrival of immigrants around 1900. The
Michigan Legislature funded the U.P. Agricultural Experimental Station at Chatham in
1899. Shortly thereafter, in 1904, the first soil survey of Alger County was developed
by the Department of Agriculture. Eight soil types were recognized in this survey, and
interpretations and suitabilities of the soils for agriculture were described. Most farms
were settled in the western and southwestern parts of the county near Chatham and
Trenary, where conditions are generally favorable for plant growth and large tracts of
cleared stumpland remained after logging. In addition to livestock operations, such
crops as hay, oats, barley, wheat, and potatoes were grown. In 1930, less than 10
percent of the land in the county was used for agriculture.

According to the Bureau of the Census, the 1930 population estimate of 9,327 has
risen only slightly to the 1998 estimate of 9,887. Along with the prison industry, the
hardwood lumber-veneer and paper products industries remain the county’s largest
employers. Year-round snowmobiling, skiing, hunting, camping, hiking, and other
forms of tourism all contribute substantially to the economy in the area. The Hiawatha
National Forest was established in 1931, and the spectacular Pictured Rocks
National Lakeshore was established in 1972.

Alger County was separated from Schoolcraft County and organized on March 17,
1885. It was named after Russell A. Alger, the Governor of Michigan.

Farming

The history of farming in Alger County is directly related to the logging industry. As
the forests were logged, many of the early settlers purchased the “cutover” land and
began farming. These early farmers, who also worked part-time in the woods, had
small dairy herds and grew mainly oats, barley, and hay for their livestock (Alger
County Historical Society, 1986). They also grew vegetables and fruit for home
consumption. The local logging camps were some of the earliest customers for their
farm products. The farming community grew steadily, augmented by an influx of
immigrants in the early 1900s and the availability of land. The establishment of the
Michigan State Agricultural Experiment Station in Chatham was instrumental in
helping the early farmers employ the latest advances in agronomy and animal
husbandry.

Farming began to decline in the early 1950s with the advent of larger and more
modern, mechanized farming operations. The area’s distance from markets and its
short growing season also made it hard for local farmers to stay in business. In 1992,
there were 59 farms in Alger County with an average size of about 280 acres
(Michigan Department of Agriculture, 1992). The county had 8,208 acres of cropland,
of which 4,600 acres was used for hay and 600 acres was used for oats and barley.
The remaining acreage was used as pastureland or for other specialty crops.
Dairying is still the major farming enterprise; there are also a few beef and sheep
operations in the area. Specialty crops, such as strawberries, potatoes, and
Christmas trees, also are grown to meet the local demand. There is a growing market
for organic fruits and vegetables.

Most of the farmland is in the southwestern part of the county near Sundell,
Rumely, Eben, Chatham, and Trenary. The dominant soils in the county that are used
for crops are Trenary, Shoepac, Chatham, and Traunik soils. Recently, people have
moved to the country so they can have a few horses or livestock and space for a
vegetable and flower garden. If this trend continues, most of the former and current
cropland in Alger County will be preserved for future generations.
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Industry and Transportation Facilities

Timber and pulpwood enterprises are the major sources of employment in Alger
County. Other sources include tourism, prison facilities, hospital and health care
facilities, retail trade and service, government, and schools. Wood products are the
county’s main industry. A paper mill and a lumber and veneer mill are the major local
manufacturers of wood products. There are also local sawmills throughout the county.
The majority of the pulpwood is hauled to paper mills in Escanaba and Quinnesec.

The main roads in the county are State Highways M-28, M-94, M-67, and M-77
and U.S. Highway 41. The county is served by the Wisconsin Central Railroad, which
runs east from Munising. A small airport provides seasonal air transportation.

Recreation

Alger County offers a wide variety of recreational opportunities. It has many fine
campgrounds along its rivers and inland lakes and along the Lake Superior shoreline.
There are numerous scenic waterfalls in the county. The Hiawatha National Forest,
Grand Island National Recreation Area, Pictured Rocks National Lakeshore, and the
Lake Superior and Escanaba River State Forests cover a major portion of the county.
Recreational activities include snowmobiling, skiing, hiking, backpacking, hunting,
fishing, canoeing, and kayaking. The streams in the county are noted for their trout,
and Lake Superior is noted for its lake trout, coho salmon, and whitefish. The county
offers some of the finest areas for snowmobiling and cross-country skiing in the
Midwest. There are many miles of groomed snowmobile and ski trails. The
picturesque sandstone cliffs of the Pictured Rocks National Lakeshore and Grand
Island are very popular destinations for kayakers and boaters. The North Country
National Scenic Trail and the Bay De Noc Grand Island National Recreation Trail are
popular destinations for hikers and backpackers. The tourism industry is one of the
leading sources of income in Alger County.

Wildlife Habitat

Alger County has a large and diverse population of wildlife and fish. White-tailed
deer, black bear, coyote, fox, snowshoe hare, squirrels, hawks, owls, songbirds, and
bald eagles are common. The endangered peregrine falcon nests high along the
steep sandstone cliffs on Grand Island. A small but increasing population of timber
wolves is making a comeback in the region. A few moose can be seen in the large
swamps on the eastern side of the county. The lakes and streams support northern
pike, walleye, yellow perch, smallmouth bass, largemouth bass, panfish, brook trout,
brown trout, and rainbow trout. The offshore waters and bays of Lake Superior
support good populations of lake trout, coho salmon, and whitefish.

Lakes and Streams

Alger County has 266 inland lakes with a surface area of about 23,424 acres. The
five largest lakes are Au Train, Cleveland Cliffs Basin, Sixteen Mile, Beaver, and
Grand Sable Lakes. The county has over 80 miles of Lake Superior shoreline.

The major rivers are the Laughing Whitefish, Au Train, Whitefish, Indian, Sturgeon,
Sucker, and Miners Rivers. The Laughing Whitefish, Au Train, Miners, and Sucker
Rivers are part of the Lake Superior watershed. The Whitefish, Indian, and Sturgeon
Rivers are part of the Lake Michigan watershed. These rivers along with their
numerous tributary streams offer excellent recreational opportunities, ranging from
trout fishing to canoeing.
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How This Survey Was Made

This survey was made to provide updated information about the soils and
miscellaneous areas in the survey area, which is in Major Land Resource Areas 93B
and 94B. Major land resource areas (MLRASs) are geographically associated land
resource units that share a common land use, elevation and topography, climate,
water, soils, and vegetation (USDA/NRCS, 2006). Alger County is a subset of MLRA
93B, Superior Stony and Rocky Loamy Plains and Hills, Eastern Part, and MLRA
94B, Michigan Eastern Upper Peninsula Sandy Drift. Map unit design is based on
documentation of the occurrence of soils throughout an MLRA. In some places in this
publication, a soil may be referred to that was not mapped in Alger County but that
does occur within the MLRA.

The information includes a description of the soils and miscellaneous areas and
their location and a discussion of their properties and the subsequent effects on
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 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 is
associated with a particular kind or segment of the landscape. By observing the soils
in the survey area and relating their position to specific segments of the landscape,
soil scientists develop a concept, or model, of how the soils were formed. Thus,
during mapping, this model enables the soil scientists to predict with a considerable
degree of accuracy the kind of soil at a specific location on the landscape.

Individual soils on the landscape commonly merge into one another as their
characteristics gradually change. To construct an accurate 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. The
maximum depth of observation was about 80 inches (6.7 feet). The soil scientists
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, soil 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
soil properties and the arrangement of horizons within the profile. After the soil
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
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through observation of the soils in different uses and under different levels of
management. Interpretations are modified as necessary 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, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have a
seasonal high water table within certain depths in most years, but they cannot predict
that the 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” of the Natural Resources Conservation Service
(USDA/NRCS). The Hiawatha National Forest Ecological Classification System
(Kudray, 2002; Landwehr, 2004) was used in conjunction with the handbook to
prepare the soil survey on the Forest Service lands within the administrative
boundary of the Hiawatha National Forest. The map units on the Forest Service lands
were designed differently from those in other parts of the survey area.

The ecological classification system is an integrated system that includes
evaluation and classification of landscape areas. Ecological units are mapped on
aerial photographs, and interpretations are made from inventory maps for use in
managing forestland and resources.

Procedures for Private and State Lands

Prior to the start of the project, soil scientists reviewed previously completed soil
survey maps made for conservation planning and for earlier published soil surveys of
Alger County. Other references included bedrock and glacial landform maps that
were studied and used to plan mapping strategy. Before the actual fieldwork was
begun, preliminary boundaries of slopes and landforms were plotted stereoscopically
on 1:24,000 leaf-off aerial photographs. USGS topographic maps at a scale of
1:24,000 were used to help the soil scientists relate land and image features.

A reconnaissance was made by pickup truck before the surface was traversed on
foot. In areas where the soil pattern is very complex, traverses and random
observations were spaced as closely as 200 yards. In areas where the soil pattern is
relatively simple, traverses were about one-fourth mile apart.

As the traverses were made, the landscape was divided into segments. For
example, a hillside was separated from a swale and a gently sloping ridgetop from a
very steep side slope.

Observations of such items as landforms, vegetation, and roadcuts were made
without regard to spacing. Soil boundaries were determined on the basis of
examinations, observations of the landscape and vegetation, and photo
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interpretation. The soil material was examined with the aid of a hand auger or a
spade to a depth of about 7 feet. The pedons described as typical were observed and
studied in pits that were dug with backhoes or by hand using shovels, mattocks, and
digging bars.

Notes were taken on the composition of map units during the first years of the
project. These notes were supplemented with transect data and additional notes as
mapping progressed and as the composition of individual map units was determined.

Samples for chemical and physical analyses were taken from representative sites
of some soils in the survey area. The analyses were made by the Soil Survey
Laboratory in 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 on request from the laboratory or from
the State office of the Natural Resources Conservation Service in East Lansing,
Michigan.

After the completion of soil mapping on aerial photographs, map unit delineations
were transferred by hand to another set of the same photographs. Cultural features
were recorded from observations of the maps and the landscape.

Procedures for the Hiawatha National Forest

Before ecological units were mapped, information on the climate, geology, soils,
hydrology, and vegetation in the survey area was collected. Existing soil maps were
reviewed. An ecological land-type phase key from the Huron-Manistee Forest was
adopted and modified for use on the sandy outwash plains of the forest. A wetland
ecological land-type key was developed by Greg Kudray (Kudray, 2002). Prior to the
start of fieldwork, map units were delineated on aerial photos using stereoscopic
techniques. The pre-mapping reconnaissance was designed to test the variety of
ecological land-type phases on the west unit of the Hiawatha National Forest. Based
on the pre-mapping reconnaissance and early production mapping, two additional
land-type groups were added to the key.

Following reconnaissance, mapping personnel traversed the landscape, evaluated
the components of the current ecosystems, determined and observed ecological unit
boundaries in the field, and delineated preliminary map units on aerial photographs at
a scale of 4 inches to a mile. During field mapping, stereo images, photo-tones, and
photo colors were used to delineate landscape features on the aerial photographs.
Some important characteristics used by the field personnel to evaluate the context of
an area included water table levels, soil texture and color, drainage systems, geologic
indicators, and interpretation of vegetative species groups.

Mappers typically inventoried 300 to 500 acres per day. They performed detailed
evaluations and completed data cards on at least one plot per mapping delineation.
These sites were strategically selected for the examination of landscape features and
the collection of data on overstory, understory, ground flora, forest floor, soll,
substratum, and ground water depths for documenting ecological units. Profiles of
sandy soils were described to a depth of 15 feet. The presence of textural bands
deep in the substratum in sandy soils has been shown to have a significant influence
on tree growth and species composition (Hannah and Zahner, 1970; Host and others,
1988). Thus, recording the presence, absence, or intensity of deep-lying textural
bands or water tables was an important part of the sampling and inventory scheme
on outwash plains. In loamy or rocky areas, the soils were described to a depth of 7
feet. Following field inventory, the plot data were entered into an Access database.
These data are a permanent part of the forest records available at the Hiawatha
National Forest supervisor’s office.

Following field inventory, the final boundaries of the ecological units were drawn on
the aerial photographs. The completed photography was checked for line closure and
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for matching of delineations across photographs. From the photos, the mapping
information was transferred to 1:24,000, 3-millimeter-thick mylar and checked for
consistency and line closure. The mylars were scanned and rectified, and the
electronic coverage was attributed with ecological land-type phase (ELTP) codes.
Hardcopy maps were made, and the digital product was checked for consistency.
Ecological land-type phase (ELTP) map units on forest service lands were line
matched to soil map units (SMUs) on private and State lands. Edge-matching
typically occurred in the field so that questionable map units could be checked. An
ELTP-to-SMU correlation legend was created to provide a crosswalk between ELTPs
and soil map units. Each polygon (delineation) on Forest Service lands was given an
ELTP code and an SMU code. Once the maps were completed and checked for
consistency, private and State mapping was added to the Forest Service mapping.
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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. Shoepac-Trenary-Carbondale Association

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

Setting

Landform: Ground moraines
Slope range: 0 to 35 percent

Composition

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

Shoepac and similar soils: 30 percent

Trenary and similar soils: 20 percent

Carbondale and similar soils: 18 percent

Soils of minor extent: 32 percent

Soil Properties and Qualities

Shoepac

Depth class: Very deep

Drainage class: Moderately well drained

Parent material: Silty eolian mantle over loamy till
Texture of the surface layer: Silt loam

Slope: Nearly level and gently sloping

Trenary

Depth class: Very deep

Drainage class: Well drained

Parent material: Silty eolian mantle over loamy till
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Texture of the surface layer: Silt 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

» Traunik soils in landscape positions similar to those of the Shoepac and Trenary
soils

» Ensley and Nahma soils in depressions and drainageways

» Charlevoix, McMaster, and Reade soils in nearly level and gently undulating areas

Use and Management

Major use: Forestland

Management concerns: Equipment limitations, seedling mortality, windthrow hazard

Management considerations:

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

« Skidders should not be used in areas of the Shoepac and Trenary soils 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 seedling mortality, trees are generally not planted in areas
of the Carbondale soils.

 Using harvest methods that do not leave the remaining trees widely spaced
reduces the windthrow hazard.

2. Shoepac-Ensley-Cathro Association

Very deep, nearly level and gently sloping, moderately well drained to very poorly
drained, loamy and mucky soils on ground moraines

Setting

Landform: Ground moraines
Slope range: 0 to 6 percent

Composition

Extent of the association in the survey area: 7 percent
Extent of the soils in the association:

Shoepac and similar soils: 35 percent

Ensley and similar soils: 20 percent

Cathro and similar soils: 15 percent

Soils of minor extent: 30 percent

Soil Properties and Qualities

Shoepac

Depth class: Very deep

Drainage class: Moderately well drained

Parent material: Silty eolian mantle over loamy till
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Texture of the surface layer: Silt loam
Slope: Nearly level and gently sloping

Ensley

Depth class: Very deep

Drainage class: Poorly drained
Parent material: Loamy till

Texture of the surface layer: Muck
Slope: Nearly level

Cathro

Depth class: Very deep

Drainage class: Very poorly drained

Parent material: Organic deposits over loamy till
Texture of the surface layer: Muck

Slope: Nearly level

Soils of Minor Extent

» Escanaba, Traunik, and Trenary soils in nearly level to rolling areas
» Charlevoix and Reade soils in nearly level and gently undulating areas
* Nahma soils in depressions and drainageways

Use and Management

Major use: Forestland

Management concerns: Equipment limitations, seedling mortality, windthrow hazard

Management considerations:

* In areas of the Cathro and Ensley soils, access is easiest during the winter, 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.

» Skidders should not be used in areas of the Shoepac soils during wet periods,
when ruts form easily.

« Because of seedling mortality and wetness, trees are generally not planted in areas
of the Cathro and Ensley soils.

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

3. Munising, Calcareous Substratum-Carbondale-
Greylock Association

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

Setting

Landform: Ground moraines
Slope range: 0 to 35 percent

Composition

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

Munising, calcareous substratum, and similar soils: 30 percent
Carbondale and similar soils: 25 percent

Greylock and similar soils: 15

Soils of minor extent: 30 percent
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Soil Properties and Qualities

Munising, calcareous substratum

Depth class: Very deep

Drainage class: Moderately well drained

Parent material: Loamy eolian material over loamy till
Texture of the surface layer: Fine sandy loam

Slope: Nearly level to rolling

Carbondale

Depth class: Very deep

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

Greylock

Depth class: Very deep

Drainage class: Well drained

Parent material: Loamy till

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

Soils of Minor Extent

» Blue Lake, Cookson, Escanaba, and Steuben soils in landscape positions similar to
those of the Munising and Greylock soils

* Au Gres, Charlevoix, and Halfaday soils in nearly level and gently undulating areas

» Deford, Ensley, and Nahma soils in depressions and drainageways

Use and Management

Major use: Forestland

Management concerns: Equipment limitations, seedling mortality, windthrow hazard

Management considerations:

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

* In areas of the Munising and Greylock soils, 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 seedling mortality, trees are generally not planted in areas
of the Carbondale soils.

 Using harvest methods that do not leave the remaining trees widely spaced
reduces the windthrow hazard.

4. Munising-Abbaye-Deerton Association

Very deep to moderately deep, nearly level to very steep, moderately well drained
and excessively drained, loamy and sandy soils on bedrock-controlled moraines

Setting

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

Extent of the association in the survey area: 7 percent
Extent of the soils in the association:

Munising and similar soils: 40 percent

Abbaye and similar soils: 20 percent

Deerton and similar soils: 15 percent

Soils of minor extent: 25 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 rolling

Abbaye

Depth class: Moderately deep

Drainage class: Moderately well drained
Parent material: Loamy till

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

Deerton

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

Soils of Minor Extent

« Shingleton, Tokiahok, and Waiska soils in nearly level to very hilly areas
» Carbondale, Gay, Gongeau, Jacobsville, Jeske, and Skanee soils in depressions
and drainageways

Use and Management

Major use: Forestland

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

windthrow hazard

Management considerations:

« The hazard of erosion can be reduced by building roads on the contour; 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 in areas of the Munising and Abbaye soils during wet
periods, when ruts form easily.

* Year-round logging roads require a gravel base.

» Using containerized planting stock can help to prevent seedling mortality in areas of
the Deerton soils.

 Selective cutting can reduce the windthrow hazard.
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5. Sauxhead-Burt-Munising Association

Shallow to very deep, nearly level to rolling, moderately well drained and poorly
drained, sandy and loamy soils on bedrock-controlled ground moraines

Setting

Landform: Bedrock-controlled ground moraines
Slope range: 0 to 15 percent

Composition

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

Sauxhead and similar soils: 25 percent

Burt and similar soils: 25 percent

Munising and similar soils: 20 percent

Soils of minor extent: 30 percent

Soil Properties and Qualities

Sauxhead

Depth class: Shallow

Drainage class: Moderately well drained

Parent material: Sandy and channery glaciofluvial deposits
Texture of the surface layer: Sandy loam

Slope: Nearly level and gently sloping

Burt

Depth class: Shallow

Drainage class: Poorly drained

Parent material: Sandy glaciofluvial deposits
Texture of the surface layer: Muck

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: Nearly level to rolling

Soils of Minor Extent

» Frohling soils in very hilly to steep areas
» Skandia, Cathro, Gay, and Skanee soils in depressions and drainageways

Use and Management

Major use: Forestland

Management concerns: Equipment limitations, seedling mortality, windthrow hazard

Management considerations:

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

« Skidders should not be used in areas of the Munising and Sauxhead soils during
wet periods, when ruts form easily.

* Year-round logging roads require a gravel base.

 Culverts are needed to maintain the natural drainage system.
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» Trees are generally not planted in areas of the Burt soil because of wetness and
seedling mortality.
» Selective cutting can reduce the windthrow hazard.

6. Shingleton-Trout Bay-Munising, Calcareous
Substratum, Association

Shallow to very deep, nearly level to very steep, somewhat excessively drained to
very poorly drained, sandy, mucky, and loamy soils on bedrock-controlled ground
moraines

Setting

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

Composition

Extent of the association in the survey area: 5 percent

Extent of the soils in the association:

Shingleton and similar soils: 35 percent

Trout Bay and similar soils: 20 percent

Munising, calcareous substratum, and similar soils: 20 percent
Soils of minor extent: 25 percent

Soil Properties and Qualities

Shingleton

Depth class: Shallow

Drainage class: Somewhat excessively drained
Parent material: Sandy glaciofluvial deposits
Texture of the surface layer: Loamy sand
Slope: Nearly level to very steep

Trout Bay

Depth class: Moderately deep
Drainage class: Very poorly drained
Parent material: Organic deposits
Texture of the surface layer: Muck
Slope: Nearly level to steep

Munising, calcareous substratum

Depth class: Very deep

Drainage class: Moderately well drained

Parent material: Loamy eolian material over loamy till
Texture of the surface layer: Fine sandy loam

Slope: Nearly level to rolling

Soils of Minor Extent

» Gongeau and Nahma soils in depressions and drainageways

» Au Train, Ensign, Jeske, and Nykanen soils in nearly level and gently undulating
areas

» Deer Park and Shelldrake soils in nearly level and gently sloping areas
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Use and Management

Major use: Forestland
Management concerns: Erosion hazard, equipment limitations, seedling mortality,
windthrow hazard

Management considerations:

 Building roads on the contour can help to control erosion.

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

« Skidders should not be used in areas of the Munising soils during wet periods,
when ruts form easily.

* Year-round logging roads require a gravel base, and culverts are needed to provide
natural drainage.

» Because of wetness and seedling mortality, trees are generally not planted in areas
of the Trout Bay soils.

 Using harvest methods that do not leave the remaining trees widely spaced
reduces the windthrow hazard.

7. Kalkaska-Dillingham Association

Very deep, nearly level to very steep, somewhat excessively drained and well
drained, sandy soils on disintegration moraines

Setting

Landform: Disintegration moraines
Slope range: 0 to 70 percent

Composition

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

Kalkaska and similar soils: 50 percent

Dillingham and similar soils: 25 percent

Soils of minor extent: 25 percent

Soil Properties and Qualities

Kalkaska

Depth class: Very deep

Drainage class: Somewhat excessively drained
Parent material: Sand

Texture of the surface layer: Sand

Slope: Nearly level to very steep

Dillingham

Depth class: Very deep

Drainage class: Well drained

Parent material: Sand

Texture of the surface layer: Loamy sand
Slope: Nearly level to very steep

Soils of Minor Extent

» Greenwood and Kinross soils in depressions

« Paquin and Finch soils in nearly level and gently undulating areas

» Okeefe and Wallace soils in landscape positions similar to those of the Kalkaska
and Dillingham soils
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Use and Management

Major use: Forestland

Management concerns: Equipment limitations, erosion hazard, seedling mortality
Management considerations:

* Loose sand can interfere with the traction of logging equipment.

 Building roads on the contour helps to control erosion.

» Using containerized planting stock can help to prevent seedling mortality.

8. Garlic-Blue Lake Association

Very deep, nearly level to very steep, well drained, sandy soils on disintegretion
moraines

Setting

Landform: Disintegration moraines
Slope range: 0 to 70 percent

Composition

Extent of the association in the survey area: 11 percent
Extent of the soils in the association:

Garlic and similar soils: 45 percent

Blue Lake and similar soils: 35 percent

Soils of minor extent: 20 percent

Soil Properties and Qualities

Garlic

Depth class: Very deep

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

Blue Lake

Depth class: Very deep

Drainage class: Well drained

Parent material: Sandy till

Texture of the surface layer: Loamy sand
Slope: Nearly level to very steep

Soils of Minor Extent

» Steuben and Waiska soils in landscape positions similar to those of the Garlic and
Blue Lake soils

» Finch and Paquin soils in nearly level and gently undulating areas

» Carbondale and Deford soils in depressions and drainageways

Use and Management

Major use: Forestland

Management concerns: Erosion hazard, equipment limitations

Management considerations:

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

» Seeding logging roads helps to prevent excessive soil loss.
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» Special logging methods, such as yarding with a cable, may be needed in the very
steep areas.
* Loose sand can interfere with the traction of logging equiment.

9. Shoepac-Carbondale-Traunik Association

Very deep, nearly level to steep, well drained to very poorly drained, loamy, sandy
and gravelly, and mucky soils on recessional moraines

Setting

Landform: Fluted recessional moraines
Slope range: 0 to 35 percent

Composition

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

Shoepac and similar soils: 35 percent

Carbondale and similar soils: 25 percent

Traunik and similar soils: 20 percent

Soils of minor extent: 20 percent

Soil Properties and Qualities

Shoepac

Depth class: Very deep

Drainage class: Moderately well drained

Parent material: Silty eolian material over loamy till
Texture of the surface layer: Silt loam

Slope: Nearly level and gently sloping

Carbondale

Depth class: Very deep

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

Traunik

Depth class: Very deep

Drainage class: Well drained

Parent material: Loamy mantle over gravelly and sandy outwash
Texture of the surface layer: Gravelly fine sandy loam

Slope: Nearly level to steep

Soils of Minor Extent

* McMaster soils in nearly level and gently undulating areas
» Kalkaska, Blue Lake, and Trenary soils in gently rolling and rolling areas
» Ensley and Nahma soils in depressions and drainageways

Use and Management

Major use: Forestland

Management concerns: Equipment limitations, seedling mortality, windthrow hazard

Management considerations:

« In areas of the Carbondale soils, access is easiest during the winter, when the soils
are frozen or have adequate snow cover.
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« Skidders should not be used in areas of the Shoepac and Traunik soils 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 seedling mortality, trees are generally not planted in areas
of the Carbondale soils.

« Using harvest methods that do not leave the remaining trees widely spaced
reduces the windthrow hazard.

10. Kalkaska Association

Very deep, nearly level to very steep, somewhat excessively drained, sandy soils on
pitted outwash plains

Setting

Landform: Pitted outwash plains
Slope range: 0 to 70 percent

Composition

Extent of the association in the survey area: 21 percent
Extent of the soils in the association:

Kalkaska and similar soils: 75 percent

Soils of minor extent: 25 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 steep

Soils of Minor Extent

» Finch and Paquin soils in nearly level and gently undulating areas
« Carbondale and Kinross soils in depressions and drainageways

Use and Management

Major use: Forestland

Management concerns: Erosion hazard, equipment limitations, seedling mortality

Management considerations:

 Building roads on the contour can help to control erosion.

* Loose sand can interfere with the traction of logging equipment.

« Using containerized planting stock can reduce the seedling mortality rate in areas
of these droughty soils.

11. Carbondale-Kalkaska-Kinross Association

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

Setting

Landform: Outwash plains
Slope range: 0 to 70 percent
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Composition

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

Carbondale and similar soils: 45 percent

Kalkaska and similar soils: 20 percent

Kinross and similar soils: 15 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

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 steep

Kinross

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
Au Gres and Paquin soils in nearly level and gently undulating areas

Use and Management

Major use: Forestland
Management concerns: Erosion hazard, equipment limitations, seedling mortality,

windthrow hazard

Management considerations:

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

In areas of the Carbondale and Kinross soils, access is easiest during the winter,
when the soils have adequate snow cover.

Year-round logging roads require a gravel base.

Culverts are needed to maintain the natural drainage system.

Loose sand can interfere with the traction of logging equipment in areas of the
Kalkaska soils.

Trees are generally not planted in areas of the Carbondale soils because of
wetness and seedling mortality.

Using harvest methods that do not leave the remaining trees widely spaced
reduces the windthrow hazard.
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12. Markey-Deford-Rubicon Association

Very deep, nearly level to steep, very poorly drained to excessively drained, mucky
and sandy soils on outwash plains

Setting

Landform: Outwash plains
Slope range: 0 to 35 percent

Composition

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

Markey and similar soils: 80 percent

Deford and similar soils: 6 percent

Rubicon and similar soils: 6 percent

Soils of minor extent: 8 percent

Soil Properties and Qualities

Markey

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

Deford

Depth class: Very deep

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

Rubicon

Depth class: Very deep

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

Soils of Minor Extent

* Rousseau and Kalkaska soils on knolls and ridges
» Paquin soils in nearly level and gently undulating areas

Use and Management

Major use: Forestland

Management concerns: Equipment limitations, windthrow hazard, seedling mortality

« In areas of the Markey and Deford soils, access is easiest during the winter, when
the soils have adequate snow cover.

* Year-round logging roads require a gravel base.

 Culverts are needed to maintain the natural drainage system.

 Using harvest methods that do not leave the remaining trees widely spaced
reduces the windthrow hazard.
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» Because of wetness and seedling mortality, trees are generally not planted in areas
of the Markey and Deford soils.

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

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

13. Kalkaska-Carbondale Association

Very deep, nearly level to very steep, somewhat excessively drained and very poorly
drained, sandy and mucky soils on kame terraces and in glacial drainage channels

Setting

Landform: Kame terraces and glacial drainage channels
Slope range: 0 to 70 percent

Composition

Extent of the association in the survey area: 7 percent
Extent of the soils in the association:

Kalkaska and similar soils: 55 percent

Carbondale and similar soils: 20 percent

Soils of minor extent: 25 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 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

» Grand Sable soils in landscape positions similar to those of the Kalkaska soils
» Finch, Jeske, and Paquin soils in nearly level and gently undulating areas
» Deford, Gongeau, and Davies soils in depressions and drainageways

Use and Management

Major use: Forestland
Management concerns: Erosion hazard, equipment limitations, seedling mortality,
windthrow hazard

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

* Loose sand can interfere with the traction of logging equipment in areas of the
Kalkaska soils.

« In areas of the Carbondale soils, access is easiest during the winter, when the soils
have adequate snow cover.

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

» Using containerized planting stock helps to minimize seedling mortality in areas of
the Kalkaska soils.

» Because of wetness and seedling mortality, trees are generally not planted in areas
of the Carbondale soils.

« Using harvest methods that do not leave the remaining trees widely spaced
reduces the windthrow hazard.

14. Rubicon Association

Very deep, nearly level to steep, excessively drained, sandy soils on kame terraces

Setting

Landform: Kame terraces
Slope range: 0 to 35 percent

Composition

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

Rubicon and similar soils: 85 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 steep

Soils of Minor Extent

» Croswell soils in nearly level and gently undulating areas
» Carbondale and Kinross soils in depressions and drainageways

Use and Management

Major use: Forestland

Management concerns: Erosion hazard, equipment limitations, seedling mortality

Management considerations:

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

» 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.

15. Deer Park Association

Very deep, nearly level to very steep, excessively drained, sandy soils on beach
ridges and dunes

Setting

Landform: Beach ridges and dunes
Slope range: 0 to 60 percent
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Composition

Extent of the association in the survey area: 3 percent
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 and dune deposits
Texture of the surface layer: Sand

Slope: Nearly level to very steep

Soils of Minor Extent

» Croswell soils in nearly level and gently undulating areas
» Dawson and Tawas soils in depressions

Use and Management

Major use: Forestland

Management concerns: Erosion hazard, equipment limitations, seedling mortality

Management considerations:

* Loose sand can interfere with the traction of logging equipment.

 Building roads on the contour helps to control erosion.

 Using containerized planting stock reduces the seedling mortality rate in areas of
these droughty soils.

16. Chatham-Chippeny-Ruse Association

Shallow to very deep, nearly level to steep, well drained to very poorly drained, loamy
and mucky soils in glacial drainage channels

Setting

Landform: Glacial drainage channels
Slope range: 0 to 35 percent

Composition

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

Chatham and similar soils: 40 percent

Chippeny and similar soils: 18 percent

Ruse and similar soils: 15 percent

Soils of minor extent: 27 percent

Soil Properties and Qualities

Chatham

Depth class: Very deep

Drainage class: Well drained

Parent material: Loamy glaciofluvial deposits

Texture of the surface layer: Gravelly fine sandy loam
Slope: Nearly level to steep
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Chippeny

Depth class: Moderately deep to bedrock

Drainage class: Very poorly drained

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

Slope: Nearly level

Ruse

Depth class: Shallow to bedrock
Drainage class: Poorly drained

Parent material: Loamy till over bedrock
Texture of the surface layer: Mucky loam
Slope: Nearly level and gently sloping

Soils of Minor Extent

« Carbondale, Nahma, and Ensley soils in landscape positions similar to those of the
Chippeny and Ruse soils

» Ensign, Reade, Shoepac, and Trenary soils in landscape positions similar to those
of the Chatham soils

Use and Management

Major use: Forestland

Management concerns: Equipment limitations, seedling mortality, windthrow hazard

Management considerations:

* In areas of the Chippeny and Ruse soils, access is easiest during the winter, when
the soils have adequate snow cover.

* Year-round logging roads require a gravel base.

 Culverts are needed to maintain the natural drainage system.

» Skidders should not be used in areas of the Chatham soils during wet periods,
when ruts form easily.

» Because of wetness and seedling mortality, trees are generally not planted in areas
of the Chippeny and Ruse soils.

» Using harvest methods that do not leave the remaining trees widely spaced
reduces the windthrow hazard.
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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 some of the soll
features and properties to be considered in planning for specific uses.

Soils that have profiles that are almost alike make up a soil series. All the soils of a
series have major horizons that are similar in composition, thickness, and
arrangement. The soils of a given series can differ in texture of the surface layer,

35



Soil Survey of Alger County, Michigan

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 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. Map unit 148B, Shoepac-Ensley complex, 0 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. Map unit 57, Carbondale, Lupton, and Tawas soils, 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. Map unit 61, Pits, sand and gravel, 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.

10—Beaches

« This map unit occurs as areas of sandy material on the shores along Lake
Superior. Onsite investigation is needed to determine the suitability for specific
uses.

11C—Deer Park sand, 0 to 10 percent slopes
Setting

Landform: Beach ridges and dunes
Average Map Unit Composition

90 percent Deer Park and similar soils
5 percent Croswell and similar soils
5 percent Kinross and similar soils

Description of Major Components
Deer Park
Typical Profile

Oa—0 to 2 inches; highly decomposed plant material
A—2 to 3 inches; sand
E—3 to 10 inches; sand
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Bs—10 to 21 inches; sand
C—21 to 80 inches; sand

Soil Properties and Qualities

Parent material: Eolian deposits

Slope: 0 to 10 percent

Hazard of soil blowing: Severe

Surface runoff class: Very low

Potential for frost action: Low

Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained

Available water capacity: About 3.7 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: More than 6.5 feet
Ponding: None

Land Use

Dominant land use: Forestland

11E—Deer Park sand, 10 to 25 percent slopes
Setting

Landform: Beach ridges and dunes
Average Map Unit Composition

90 percent Deer Park and similar soils
5 percent Croswell and similar soils
5 percent Kinross and similar soils

Description of Major Components
Deer Park
Typical Profile

Oa—0 to 2 inches; highly decomposed plant material
A—2 to 3 inches; sand

E—3 to 10 inches; sand

Bs—10 to 21 inches; sand

C—21 to 80 inches; sand

Soil Properties and Qualities

Parent material: Eolian deposits

Slope: 10 to 25 percent

Hazard of soil blowing: Severe

Surface runoff class: Low

Potential for frost action: Low

Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained

Available water capacity: About 3.7 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None
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Depth to seasonal high water table: More than 6.5 feet
Ponding: None

Land Use

Dominant land use: Forestland

11F—Deer Park sand, 25 to 60 percent slopes
Setting

Landform: Beach ridges and dunes
Average Map Unit Composition

95 percent Deer Park and similar soils
5 percent Kinross and similar soils

Description of Major Components
Deer Park
Typical Profile

Oa—0 to 2 inches; highly decomposed plant material
A—2 to 3 inches; sand

E—3 to 10 inches; sand

Bs—10 to 21 inches; sand

C—21 to 80 inches; sand

Soil Properties and Qualities

Parent material: Eolian deposits

Slope: 25 to 60 percent

Hazard of soil blowing: Severe

Surface runoff class: Low

Potential for frost action: Low

Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained

Available water capacity: About 3.7 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: More than 6.5 feet
Ponding: None

Land Use

Dominant land use: Forestland

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

Landform: Outwash plains
Average Map Unit Composition

90 percent Rubicon and similar soils
5 percent Au Gres and similar soils
5 percent Kinross and similar soils
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Description of Major Components
Rubicon
Typical Profile

Oi—O0 to 2 inches; slightly decomposed plant material
E—2 to 7 inches; sand

Bs—7 to 32 inches; sand

BC—32 to 40 inches; sand

C—40 to 80 inches; sand

Soil Properties and Qualities

Parent material: Sandy glaciofluvial deposits

Slope: 0 to 6 percent

Hazard of soil blowing: Severe

Surface runoff class: Negligible

Potential for frost action: Low

Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained

Available water capacity: About 3.2 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: More than 6.5 feet
Ponding: None

Land Use

Dominant land use: Forestland
Other uses: Building site development

12D—Rubicon sand, 6 to 15 percent slopes
Setting

Landform: Outwash plains
Average Map Unit Composition

90 percent Rubicon and similar soils
5 percent Au Gres and similar soils
5 percent Kinross and similar soils

Description of Major Components
Rubicon
Typical Profile

Oi—O0 to 2 inches; slightly decomposed plant material
E—2 to 7 inches; sand

Bs—7 to 32 inches; sand

BC—32 to 40 inches; sand

C—40 to 80 inches; sand

Soil Properties and Qualities

Parent material: Sandy glaciofluvial deposits
Slope: 6 to 15 percent
Hazard of soil blowing: Severe
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Surface runoff class: Very low

Potential for frost action: Low

Depth to restrictive feature: More than 80 inches

Drainage class: Excessively drained

Available water capacity: About 3.2 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: More than 6.5 feet

Ponding: None

Land Use

Dominant land use: Forestland
Other uses: Building site development

12E—Rubicon sand, 15 to 35 percent slopes
Setting

Landform: Outwash plains
Average Map Unit Composition

95 percent Rubicon and similar soils
5 percent Kinross and similar soils

Description of Major Components
Rubicon
Typical Profile

Oi—O0 to 2 inches; slightly decomposed plant material
E—2 to 7 inches; sand

Bs—7 to 32 inches; sand

BC—32 to 40 inches; sand

C—40 to 80 inches; sand

Soil Properties and Qualities

Parent material: Sandy glaciofluvial deposits

Slope: 15 to 35 percent

Hazard of soil blowing: Severe

Surface runoff class: Very low

Potential for frost action: Low

Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained

Available water capacity: About 3.2 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: More than 6.5 feet
Ponding: None

Land Use

Dominant land use: Forestland
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13B—Kalkaska sand, 0 to 6 percent slopes
Setting

Landform: Disintegration moraines; outwash plains
Average Map Unit Composition

85 percent Kalkaska and similar soils
5 percent Deford and similar soils

5 percent Finch and similar soils

5 percent Paquin and similar soils

Description of Major Components
Kalkaska
Typical Profile

A—O0 to 2 inches; sand
E—2 to 6 inches; sand
Bhs—6 to 8 inches; sand
Bs—8 to 16 inches; sand
BC—16 to 26 inches; sand
C—26 to 80 inches; sand

Soil Properties and Qualities

Parent material: Glaciofluvial deposits; outwash

Slope: 0 to 6 percent

Hazard of soil blowing: Severe

Surface runoff class: Negligible

Potential for frost action: Low

Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Available water capacity: About 3.7 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: More than 6.5 feet
Ponding: None

Land Use

Dominant land use: Forestland (fig. 3)
Other uses: Building site development

13D—Kalkaska sand, 6 to 15 percent slopes
Setting
Landform: Disintegration moraines; outwash plains
Average Map Unit Composition

85 percent Kalkaska and similar soils
5 percent Deford and similar soils

5 percent Finch and similar soils

5 percent Paquin and similar soils
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Figure 3.—A red pine plantation in an area of Kalkaska sand, 0 to 6
percent slopes. Red pine logs are harvested for use as cabin logs,
sawtimber, telephone poles, and plywood.

Description of Major Components
Kalkaska
Typical Profile

A—O0 to 2 inches; sand
E—2 to 6 inches; sand
Bhs—6 to 8 inches; sand
Bs—8 to 16 inches; sand
BC—16 to 26 inches; sand
C—26 to 80 inches; sand

Soil Properties and Qualities

Parent material: Glaciofluvial deposits; outwash
Slope: 6 to 15 percent
Hazard of soil blowing: Severe
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Surface runoff class: Very low

Potential for frost action: Low

Depth to restrictive feature: More than 80 inches

Drainage class: Somewhat excessively drained

Available water capacity: About 3.7 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: More than 6.5 feet

Ponding: None

Land Use

Dominant land use: Forestland
Other uses: Building site development

13E—Kalkaska sand, 15 to 35 percent slopes
Setting

Landform: Disintegration moraines; outwash plains
Average Map Unit Composition
100 percent Kalkaska and similar soils
Description of Major Components
Kalkaska
Typical Profile

A—O0 to 2 inches; sand
E—2 to 6 inches; sand
Bhs—6 to 8 inches; sand
Bs—8 to 16 inches; sand
BC—16 to 26 inches; sand
C—26 to 80 inches; sand

Soil Properties and Qualities

Parent material: Glaciofluvial deposits; outwash

Slope: 15 to 35 percent

Hazard of soil blowing: Severe

Surface runoff class: Low

Potential for frost action: Low

Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Available water capacity: About 3.7 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: More than 6.5 feet
Ponding: None

Land Use

Dominant land use: Forestland
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15A—Croswell sand, 0 to 3 percent slopes
Setting

Landform: Lake plains; outwash plains; dunes; stream terraces
Average Map Unit Composition

90 percent Croswell and similar soils
3 percent Deford and similar soils

3 percent Finch and similar soils

2 percent Au Gres and similar soils
2 percent Kinross and similar soils

Description of Major Components
Croswell
Typical Profile

Oe—0 to 2 inches; moderately decomposed plant material
E—2 to 6 inches; sand

Bs—6 to 15 inches; sand

BC—15 to 22 inches; sand

C—22 to 80 inches; sand

Soil Properties and Qualities

Parent material: Sandy glaciofluvial deposits

Slope: 0 to 3 percent

Hazard of soil blowing: Severe

Surface runoff class: Negligible

Potential for frost action: Low

Depth to restrictive feature: More than 80 inches

Drainage class: Moderately well drained

Available water capacity: About 3.6 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: 2.0 to 6.7 feet (April, May)
Ponding: None

Land Use

Dominant land use: Forestland
Other uses: Building site development

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

Landform: Outwash plains
Average Map Unit Composition

90 percent Paquin and similar soils
3 percent Finch and similar soils
3 percent Garlic and similar soils
2 percent Au Gres and similar soils
2 percent Kinross and similar soils
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Description of Major Components
Paquin
Typical Profile

Oe—0 to 2 inches; moderately decomposed plant material
E—2 to 12 inches; sand

Bhs—12 to 14 inches; sand

Bhsm—14 to 17 inches; sand

Bsm—17 to 27 inches; sand

BC—27 to 34 inches; sand

C—34 to 80 inches; sand

Soil Properties and Qualities

Parent material: Sandy glaciofluvial deposits

Slope: 0 to 3 percent

Hazard of soil blowing: Severe

Surface runoff class: Very low

Potential for frost action: Low

Depth to restrictive feature: 10 to 16 inches to ortstein
Drainage class: Moderately well drained

Available water capacity: About 3.9 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Moderate

Flooding: None

Depth to seasonal high water table: 2.0 to 6.7 feet (April, May)
Ponding: None

Land Use

Dominant land use: Forestland

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

Landform: Lake plains; outwash plains
Average Map Unit Composition

90 percent Au Gres and similar soils
3 percent Deford and similar soils

3 percent Paquin and similar soils

2 percent Kinross and similar soils
2 percent Rubicon and similar soils

Description of Major Components
Au Gres
Typical Profile

Oe—0 to 2 inches; moderately decomposed plant material
E—2 to 7 inches; sand

Bs—7 to 17 inches; sand

BC—17 to 28 inches; sand

C—28 to 80 inches; sand
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Soil Properties and Qualities

Parent material: Sandy glaciofluvial deposits

Slope: 0 to 3 percent

Hazard of soil blowing: Severe

Surface runoff class: Negligible

Potential for frost action: Moderate

Depth to restrictive feature: More than 80 inches

Drainage class: Somewhat poorly drained

Available water capacity: About 3.8 inches to a depth of 60 inches
Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: 0.5 foot to 6.7 feet (April, May)
Ponding: None

Land Use

Dominant land use: Forestland

18—Kinross muck
Setting

Landform: Lake plains; outwash plains
Average Map Unit Composition

90 percent Kinross and similar soils
5 percent Au Gres and similar soils
5 percent Dawson and similar soils

Description of Major Components
Kinross
Typical Profile

Oa—~0 to 3 inches; muck
Eg—3 to 14 inches; sand
Bhs—14 to 22 inches; sand
Bs—22 to 35 inches; sand
C—35 to 80 inches; sand

Soil Properties and Qualities

Parent material: Outwash

Slope: 0 to 2 percent

Hazard of soil blowing: Moderate

Surface runoff class: Negligible

Potential for frost action: Moderate

Depth to restrictive feature: More than 80 inches

Drainage class: Poorly drained

Available water capacity: About 4.7 inches to a depth of 60 inches

Shrink-swell potential: Low

Permeability: Rapid

Flooding: None

Depth to seasonal high water table: At the surface (January, February, March, April,
October, November, December)
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