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Classification of the Soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (37).
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. Classification is based on soil properties
observed in the field or inferred from those observations
or from laboratory measurements. Table 18 shows the
classification of the soils in the survey area. The
categories are defined in the following paragraphs.

ORDER. Eleven soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in sol. An
example is Spodosol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Orthods (Orth,
meaning true, plus ods, from Spodosols).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property
of the soil. An example is Haplorthods (Hap/, meaning
minimal horizonation, plus orthods, the suborder of the
Spodosols that is most common).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Haplorthods.

FAMILY. Families are established within a subgroup

on the basis of physical and chemical properties and
other characteristics that affect management. Generally,
the properties are those of horizons below plow depth
where there is much biological activity. Among the
properties and characteristics considered are particle-
size class, mineral content, temperature regime, depth
of the root zone, consistence, moisture equivalent,
slope, and permanent cracks. A family name consists of
the name of a subgroup preceded by terms that indicate
soil properties. An example is fine loamy-skeletal,
mixed, mesic Typic Haplorthods.

SERIES. The series consists of soils that have
similar horizons in their profile. The horizons are similar
in color, texture, structure, reaction, consistence,
mineral and chemical composition, and arrangement in
the profile. The texture of the surface layer or of the
underlying material can differ within a series.

Soil Series and Their Morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. A pedon, a small
three-dimensional area of soil, that is typical of the
series in the survey area is described. The detailed
description of each soil horizon follows standards in the
“Soil Survey Manual” (29). Many of the technical terms
used in the descriptions are defined in “Soil Taxonomy”
(31). Unless otherwise stated, colors in the descriptions
are for moist soil. Following the pedon description is the
range of important characteristics of the soils in the
series.

The map units of each soil series are described in
the section “Detailed Soil Map Units.”

Alderwood Series

The Alderwood series consists of moderately well
drained soils formed in dense glacial till. These soils are
moderately deep to ortstein. They are in glacially
modified areas on foothills and in valleys. Slopes are 6
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to 30 percent. The average annual precipitation is 35 to
50 inches, and the mean annual air temperature is
about 50 degrees F. The frost-free period is 190 to 210
days.

These soils are loamy-skeletal, mixed, mesic, ortstein
Aquic Haplorthods.

Typical pedon of Alderwood gravelly loam, 6 to 15
percent slopes, in King County, about 5 miles southeast
of Issaquah, 1,300 feet east and 2,200 feet north of the
southwest corner of sec. 24, T. 23 N., R. 6 E.

Oa—1.5 inches to 0; decomposed needles and leaves.

A—0Q to 1 inch; dark brown (10YR 3/3) gravelly loam,
yellowish brown (10YR 5/4) dry; weak very fine
granular structure; soft, very friable, slightly sticky
and slightly plastic; few very fine and common
coarse roots; few very fine irregular pores; about 30
percent pebbles; strongly acid; clear smooth
boundary.

Bs1—1 to 6 inches; dark brown (10YR 4/3) gravelly
loam, pale brown (10YR 6/3) dry; weak fine
subangular blocky structure; soft, very friable,
slightly sticky and slightly plastic; common very fine
and few fine roots; few fine irregular pores; about
30 percent pebbles; moderately acid; clear wavy
boundary.

Bs2—6 to 12 inches; dark yellowish brown (10YR 3/4)
very gravelly loam, yellowish brown (10YR 5/4) dry;
weak fine subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; common
very fine, fine, medium, and coarse roots; common
very fine irregular pores; about 35 percent pebbles;
moderately acid; clear wavy boundary.

Bs3—12 to 20 inches; dark yellowish brown (10YR 3/4)
very gravelly loam, light yellowish brown (10YR 6/4)
dry; moderate medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; few fine and common medium and coarse
roots; common very fine and few fine irregular
pores; about 35 percent pebbles and 10 percent
cobbles; strongly acid; clear wavy boundary.

BC—20 to 33 inches; dark yellowish brown (10YR 4/4)
very gravelly sandy loam, light olive brown (2.5Y
5/4) dry; massive; hard, firm, slightly sticky and
slightly plastic; common fine and medium roots;
common fine irregular pores; about 40 percent
pebbles and 10 percent cobbles; moderately acid;
abrupt smooth boundary.

Bsm—233 to 38 inches; grayish brown (2.5Y 5/2) ortstein
that crushes to very gravelly sandy loam, light gray
(2.5Y 7/2) dry; massive; very hard, firm, slightly
sticky and slightly plastic; common medium and
many coarse roots; common fine and medium
irregular pores; about 35 percent pebbles and 10
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percent cobbles; strongly acid; abrupt smooth
boundary.

Cd—38 to 60 inches; grayish brown (2.5Y 5/2), dense
glacial till that crushes to very gravelly sandy loam,
light gray (2.5Y 7/1) dry; massive; very hard, firm,
slightly sticky and slightly plastic; common fine and
medium pores; about 25 percent pebbles and 10
percent cobbles; strongly acid.

The depth to ortstein ranges from 20 to 40 inches.
The thickness of the solum ranges from 18 to 30
inches. The content of rock fragments in the particle-
size control section ranges from 35 to 50 percent. It
includes 0 to 10 percent cobbles.

The A horizon has value of 2 or 3 when moist and 4
or 5 when dry and chroma of 3 or 4 when moist and
dry.

The Bs horizon has value of 3 or 4 when moist and 4
to 6 when dry and chroma of 3 or 4 when moist and
dry. It is gravelly loam, very gravelly loam, or very
gravelly sandy loam.

The BC horizon has hue of 10YR or 2.5Y, value of 5
to 7 when dry, and chroma of 2 to 4 when moist and
dry. It is very gravelly loam or very gravelly sandy loam.

The Bsm and Cd horizons are ortstein and dense
glacial till, respectively. They crush to very gravelly
loam or very gravelly sandy loam. They have value of 4
or 5 when moist and 6 or 7 when dry and chroma of 1
or 2 when moist and dry.

Alkiridge Series

The Alkiridge series consists of moderately well
drained soils formed in volcanic ash and pumice over
dense glacial till. These soils are moderately deep to
dense glacial till. They are in cirque basins and on
valley floors. Slopes are 8 to 30 percent. Elevation is
2,700 to 3,700 feet. The average annual precipitation is
70 to 90 inches, and the mean annual air temperature
is about 42 degrees F. The frost-free period is 110 to
130 days.

These soils are ashy over loamy-skeletal Typic
Cryorthods.

Typical pedon of Alkiridge sandy loam, 8 to 30
percent slopes, in Pierce County, about 1 mile
southwest of Frog Mountain along Forest Service Road
1819B, 900 feet south and 2,600 feet east of the
northwest corner of sec. 14, T. 18 N., R. 8 E.

0i&0e—1 inch to 0; fresh and partially decomposed,
loose forest litter, including needles, moss, bark,
and old roots.

A1—0 to 1 inch; very dark gray (10YR 3/1) loamy sand
(volcanic ash), dark gray (10YR 4/1) dry; single
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grain; loose, nonsticky and nonplastic; weakly
smeary; many very fine and fine and common
medium and coarse roots; about 5 percent hard
subangular pebbles and 10 percent hard cinders;
strongly acid; abrupt wavy boundary.

A2—1 to 7 inches; dark brown (10YR 3/3) sandy loam
(volcanic ash), brown (10YR 5/3) dry; weak fine
subangular blocky structure; soft, very friable,
slightly sticky and slightly plastic; weakly smeary;
many very fine, common fine, and few coarse and
medium roots; about 10 percent hard subangular
pebbles and 10 percent hard cinders; moderately
acid; abrupt smooth boundary.

Bhs—7 to 18 inches; dark brown (7.5YR 3/4) gravelly
sandy loam, strong brown (7.5YR 5/6) dry; weak
fine subangular blocky structure; soft, very friable,
slightly sticky and slightly plastic; weakly smeary;
many very fine and few fine roots; about 20 percent
hard subangular pebbles and 5 percent hard
cinders; moderately acid; clear wavy boundary.

2BC1—18 to 28 inches; dark yellowish brown (10YR
4/4) very gravelly loam, very pale brown (10YR 7/4)
dry; moderate fine and medium subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; weakly smeary; many very fine and
few fine roots; about 30 percent subangular pebbles
and 5 percent cobbles; slightly acid; clear wavy
boundary.

2BC2—28 to 37 inches; olive brown (2.5Y 4/4) very
gravelly loam, pale yellow (2.5Y 7/4) dry; moderate
fine and medium subangular blocky structure; soft,
friable, slightly sticky and slightly plastic; weakly
smeary; few very fine and fine roots; about 40
percent subangular pebbles and 10 percent
cobbles; slightly acid; clear smooth boundary.

2Cd—37 inches; brown (10YR 4/3), dense glacial fill
that breaks to very gravelly sandy loam, pale brown
(10YR 6/3) dry; massive; hard, firm, slightly sticky
and slightly plastic; weakly smeary; about 40
percent hard subangular pebbles, 10 percent
cobbles, and 5 percent stones; slightly acid.

The depth to dense glacial till is 20 to 40 inches. The
spodic horizon is 8 to 11 inches thick. The particle-size
control section ranges from 35 to 60 percent coarse
fragments and 5 to 10 percent hard cinders.

The A horizon has value of 2 or 3 when moist and 3
to 5 when dry and chroma of 1 to 3 when moist and
dry. It is more than 60 percent coarse volcanic ash.
Reaction is strongly acid or moderately acid.

The Bhs horizon has hue of 10YR or 7.5YR, value of
3 or 4 when moist and 5 or 6 when dry, and chroma of
3 to 6 when moist and dry. It is gravelly sandy loam or
very gravelly sandy loam and contains coarse volcanic

ash. It is 20 to 30 percent pebbles, 0 to 5 percent
cobbles, and 0 to 10 percent hard cinders. Reaction is
strongly acid or moderately acid.

The 2BC horizon has hue of 10YR or 2.5Y, value of
4 or 5 when moist and 6 or 7 when dry, and chroma of
4 to 6 when moist and dry. It is 30 to 40 percent
pebbles and 5 to 10 percent cobbles. Reaction is
moderately acid or slightly acid.

The 2Cd horizon has hue of 10YR or 2.5Y, value of 4
or 5 when moist and 5 or 6 when dry, and chroma of 3
or 4 when moist and dry. When crushed, it is very
gravelly loam or very gravelly sandy loam. It is 30 to 40
percent pebbles, 10 to 15 percent cobbles, and 5 to 10
percent stones.

Altapeak Series

The Altapeak series consists of deep, well drained
soils formed in volcanic ash and pumice mixed with
residuum and colluvium over granitic and metamorphic
rocks. These soils are on mountain slopes. Slopes are
8 to 90 percent. Elevation is 3,600 to 5,600 feet. The
average annual precipitation is 80 to 130 inches, and
the mean annual air temperature is about 40 degrees F.
The frost-free period is 90 to 110 days.

These soils are sandy-skeletal, mixed Typic
Cryorthods.

Typical pedon of Altapeak gravelly sandy loam, 8 to
30 percent slopes, in King County, about 200 feet west
of a spur on Forest Service Road 2291A, 1,000 feet
south and 900 feet east of the northwest corner of sec.
28, T.22 N., R. 10 E.

0Oi—3 to 2 inches; loose forest litter, including needles,
twigs, bark, and moss.

Oa—2 inches to 0; black (10YR 2/1), highly
decomposed organic material that is matted and
bound by roots; abrupt wavy boundary.

E—O0 to 2 inches; pinkish gray (7.5YR 6/2) loamy sand
(volcanic ash and pumice), light gray (N 7/0) dry;
weak medium subangular blocky structure; soft,
very friable, nonsticky and nonplastic; weakly
smeary; many very fine roots; many very fine and
fine interstitial pores; NaF pH 9.2; very strongly
acid; abrupt wavy boundary.

Bhs—2 to 16 inches; dark reddish brown (2.5YR 2/4)
and yellowish red (5YR 5/8) very gravelly sandy
loam that has a mixture of volcanic ash and pumice;
strong brown (7.5YR 5/6) and reddish brown (5YR
4/4) dry; moderate medium subangular blocky
structure; slightly hard, very friable, nonsticky and
nonplastic; weakly smeary; many very fine and fine
and common medium and coarse roots; many very
fine and fine interstitial pores; about 15 percent
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cobbles and 20 percent pebbles and hard cinders;
NaF pH 12.0; moderately acid; clear irregular
boundary.

Bs—16 to 24 inches; strong brown (7.5YR 5/6) very
cobbly loamy sand, reddish yellow (7.5YR 6/6) dry;
weak medium subangular blocky structure; slightly
hard, very friable, nonsticky and nonplastic; weakly
smeary; common very fine and fine and few
medium and coarse roots; many very fine and fine
interstitial pores; about 20 percent cobbles and 20
percent pebbles; NaF pH 12.0+; moderately acid;
clear smooth boundary.

2C1—24 to 33 inches; pale yellow (2.5Y 7/4) extremely
cobbly loamy sand, very pale brown (10YR 7/3) dry;
massive; hard, friable, slightly sticky and nonplastic;
nonsmeary; common fine roots; common very fine
and fine interstitial pores; about 15 percent pebbles
and 45 percent cobbles; NaF pH 11.5; moderately
acid; gradual smooth boundary.

2C2—33 to 50 inches; grayish brown (2.5Y 5/2)
extremely gravelly coarse sand, light brownish gray
(2.5Y 6/2) dry; massive; hard, friable; nonsmeary;
few fine roots; about 45 percent pebbles and 25
percent cobbles; NaF pH 11.5; slightly acid; gradual
irregular boundary.

2Cr—50 inches; grayish brown (2.5Y 5/2), highly
weathered granodiorite that breaks to very gravelly
coarse sand; light brownish gray (2.5Y 6/2) dry; can
be dug by a spade with difficulty; about 65 percent
hard pebbles; slightly acid.

The depth to paralithic contact is 40 to 60 inches.
The content of rock fragments, including hard cinders,
in the control section ranges from 35 to 70 percent by
volume. Bedrock is granitic rock or low-grade
metamorphic rock, including slate and phyllite.

The E horizon has hue of 5YR or 7.5YR or is neutral
in hue. It has value of 5 to 7 when moist and 6 or 7
when dry and chroma of 0 to 2 when moist and dry.
Reaction is strongly acid or very strongly acid.

The Bhs horizon has hue of 2.5YR or 5YR when
moist and 5YR or 7.5YR when dry, value of 2 to 5 when
moist and 4 or 5 when dry, and chroma of 4 to 8 when
moist and 4 to 6 when dry. It is sandy loam or loam in
the fine-earth fraction. It has 15 to 45 percent coarse
fragments, including hard cinders.

The Bs horizon has value of 4 or 5 when moist and 5
or 6 when dry and chroma of 4 to 6 when moist and
dry. It is very cobbly loamy sand, very gravelly loamy
sand, or very gravelly sandy loam. Reaction is slightly
acid to strongly acid.

The 2C horizon has hue of 10YR or 2.5Y, value of 5
to 7 when moist and dry, and chroma of 2 to 4 when
moist and 2 or 3 when dry. It is loamy sand, coarse
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sand, or loamy coarse sand in the fine-earth fraction. It
has 45 to 75 percent coarse fragments by volume.
Reaction is slightly acid to strongly acid.

Andic Cryumbrepts

Andic Cryumbrepts consist of moderately deep to
very deep, well drained soils formed in volcanic ash,
glacial till, and colluvium derived from basalt and
andesite. They are on cirque sidewalls. Slopes are 30
to 90 percent. Elevation is 4,000 to 6,500 feet. The
average annual precipitation is 80 to 120 inches, and
the mean annual air temperature is about 40 degrees F.
The frost-free period is 90 to 110 days.

Typical pedon of Andic Cryumbrepts, 30 to 90
percent slopes, in King County, about 1 mile north of
Blowout Mountain, 2,200 feet east and 1,200 feet north
of the southwest corner of sec. 11, T. 19 N, R. 12 E.

0Oi—0.5 inch to 0; undecomposed needles, leaves, and
twigs.

A—O0 to 5 inches; very dark grayish brown (10YR 3/2)
very gravelly sandy loam, grayish brown (10YR 5/2)
dry; weak very fine and fine subangular blocky
structure; soft, very friable, slightly sticky and
slightly plastic; weakly smeary; many very fine and
fine roots; many very fine irregular pores; about 50
percent pebbles; strongly acid; clear smooth
boundary.

Bw1—5 to 16 inches; dark yellowish brown (10YR 3/4)
very gravelly sandy loam, yellowish brown (10YR
5/4) dry; weak very fine and fine subangular blocky
structure; soft, very friable, slightly sticky and
slightly plastic; weakly smeary; many very fine and
fine roots; many fine irregular pores; about 50
percent pebbles; strongly acid; diffuse smooth
boundary.

Bw2—16 to 44 inches; dark brown (7.5YR 3/4)
extremely gravelly sandy loam, light yellowish
brown (10YR 6/4) dry; weak very fine and fine
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; common very fine
and fine roots; many fine irregular pores; about 60
percent pebbles; strongly acid; abrupt smooth
boundary.

R—44 inches; andesite.

The depth to bedrock is 20 to 60 inches. The content
of rock fragments in the particle-size control section
ranges from 25 to 75 percent. The umbric epipedon is 7
to 15 inches thick.

The A horizon has hue of 7.5YR or 10YR, value of 2
to 4 when moist and 4 to 6 when dry, and chroma of 2
to 4 when moist and dry. The Bw horizon has hue of
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7.5YR or 10YR, value of 3 or 4 when moist and 5 or 6
when dry, and chroma of 3 or 4 when moist and dry. it
is gravelly loam, very gravelly loam, very gravelly sandy
loam, or extremely gravelly sandy loam.

Arents

Arents consist of moderately deep to very deep,
moderately well drained to somewhat excessively
drained soils formed in a mixture of volcanic ash and a
variety of glacial deposits. They are on terraces and
drift plains. Slopes are 0 to 8 percent. Elevation is
1,000 to 3,000 feet. The average annual precipitation is
40 to 95 inches, and the mean annual air temperature
is about 44 degrees F. The frost-free period is 100 to
150 days.

Typical pedon of Arents, 0 to 8 percent slopes, in
King County, about 3.5 miles southeast of Enumclaw,
900 feet east and 1,600 feet south of the northwest
corner of sec. 28, T.20 N.,, R. 7 E.

C1—0 to 35 inches; about 80 percent gravelly sandy
loam that is dominantly dark yellowish brown (10YR
4/4) but is variegated and 20 percent dark brown
(7.5YR 4/4) very gravelly loam; very pale brown
(10YR 7/4) and light brown (7.5YR 6/4) dry;
massive; loose, nonsticky and nonplastic; about 30
percent pebbles and 5 percent cobbles; moderately
acid; gradual smooth boundary.

C2-—35 to 60 inches; dark yellowish brown (10YR 4/4)
extremely gravelly sand, very pale brown (10YR
7/4) dry; single grain; loose; many medium irregular
pores; about 60 percent pebbles and 10 percent
cobbles; moderately acid.

The content of rock fragments in the particle-size
control section ranges from 20 to 70 percent. The depth
to dense glacial till ranges from 30 to more than 60
inches. The soils are gravelly sandy loam to extremely
gravelly coarse sand. The C horizon has hue of 7.5YR,
10YR, or 2.5Y, value of 3 to 5 when moist and 5to 7
when dry, and chroma of 2 to 6 when moist and dry.

Barneston Series

The Barneston series consists of very deep,
somewhat excessively drained soils formed in a mixture
of volcanic ash and glacial outwash. These soils are on
terraces and terrace escarpments. Slopes are 0 to 65
percent. Elevation is 500 to 1,400 feet. The average
annual precipitation is 50 to 75 inches, and the mean
annual air temperature is about 48 degrees F. The
frost-free period is 160 to 190 days.

These soils are sandy-skeletal, mixed, mesic Typic
Haplorthods.

Typical pedon of Barneston gravelly coarse sandy
loam, 6 to 30 percent slopes, in Pierce County, about
6.5 miles southwest of Orting, 2,200 feet south and
2,300 feet west of the northeast corner of sec. 27, T. 18
N., R. 5 E.

Oi—2 inches to 1 inch; undecomposed needles, leaves,
and twigs; about 20 percent pebbles.

Oa—1 inch to 0; black (10YR 2/1), decomposed roots,
needles, and twigs; about 20 percent pebbles.

E—O0 to 9 inches; dark grayish brown (10YR 4/2)
gravelly coarse sandy loam, light gray (10YR 7/2)
dry; weak medium subangular blocky structure; soft,
very friable, nonsticky and nonplastic; weakly
smeary; common very fine and fine and few
medium and coarse roots; many fine irregular
pores; about 30 percent pebbles; strongly acid;
clear smooth boundary.

Bs—9 to 14 inches; dark yellowish brown (10YR 3/4)
very gravelly sandy loam, pale brown (10YR 6/3)
dry; single grain; loose; many very fine and fine,
common medium, and few coarse roots; many fine
irregular pores; about 30 percent pebbles and 10
percent cobbles; strongly acid; clear smooth
boundary.

2CB—14 to 21 inches; dark brown (7.5YR 4/4) and dark
yellowish brown (10YR 4/4) extremely gravelly
sand, very pale brown (10YR 7/4) dry; single grain;
loose; common fine and few coarse roots; many
medium irregular pores; about 50 percent pebbles
and 20 percent cobbles; strongly acid; gradual
smooth boundary.

2C—21 to 60 inches; dark yellowish brown (10YR 4/4)
extremely gravelly sand, very pale brown (10YR
7/4) dry; single grain; loose; many medium irregular
pores; about 60 percent pebbles and 20 percent
cobbles; strongly acid.

The thickness of the solum is 14 to 25 inches. The
content of rock fragments in the particle-size control
section ranges from 50 to 70 percent.

The E horizon has value of 2 to 4 when moist and 5
to 7 when dry and chroma of 1 to 3 when moist and
dry. The Bs horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 5 or 6 when dry, and chroma of
3 or 4 when moist and dry. It is very gravelly sandy
loam or very gravelly sand.

The 2CB horizon has hue of 7.5YR, 10YR, or 2.5Y,
and the 2C horizon has hue of 10YR or 2.5Y. Both
horizons have value of 4 or 5 when moist and 5 to 7
when dry and chroma of 2 to 4 when moist and dry.
They are extremely gravelly sand or extremely gravelly
loamy sand.
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Beausite Series

The Beausite series consists of well drained soils
formed in glacial till and colluvium derived dominantly
from sandstone. These soils are moderately deep to
sandstone. They are on foothills. Slopes are 6 to 90
percent. Elevation is 600 to 1,500 feet. The average
annual precipitation is 30 to 50 inches, and the mean
annual air temperature is about 50 degrees F. The
frost-free period is 180 to 210 days.

These soils are loamy-skeletal, mixed, mesic Typic
Haplorthods.

Typical pedon of Beausite gravelly loam, 30 to 65
percent slopes, in King County, about 3.5 miles
northeast of Maple Valley, 2,300 feet north and 2,700
feet east of the southwest corner of sec. 31, T. 23 N.,
R. 7 E.

0i&0a—2 inches to 0; fresh and partially decomposed
duff and litter.

A—O0 to 5 inches; black (10YR 2/1) gravelly loam, very
dark grayish brown (10YR 3/2) dry; moderate fine
granular structure; slightly hard, friable, nonsticky
and slightly plastic; weakly smeary; many very fine
and fine roots; many very fine irregular pores; about
30 percent pebbles; moderately acid; abrupt smooth
boundary.

AB—S5 to 11 inches; dark brown (10YR 3/3) very
gravelly sandy loam, pale brown (10YR 6/3) dry;
weak fine subangular blocky structure; slightly hard,
very friable, nonsticky and nonplastic; common very
fine and fine roots; many very fine irregular pores;
about 50 percent pebbles; moderately acid; clear
wavy boundary.

Bs1—11 to 21 inches; dark brown (7.5YR 4/4)
extremely gravelly sandy loam, light yellowish
brown (10YR 6/4) dry; weak medium subangular
blocky structure; soft, very friable, nonsticky and
nonplastic; common very fine and fine roots; many
very fine irregular pores; about 55 percent pebbles
and 25 percent cobbles; moderately acid; gradual
wavy boundary.

Bs2—21 to 29 inches; dark yellowish brown (10YR 4/4)
extremely gravelly sandy loam, pale brown (10YR
6/3) dry; weak medium subangular blocky structure;
soft, very friable, nonsticky and nonplastic; few fine
and medium roots; many fine irregular pores; about
65 percent pebbles and 15 percent cobbles;
moderately acid; gradual smooth boundary.

BC—29 to 36 inches; light olive brown (2.5Y 5/4)
extremely gravelly sandy loam, white (2.5Y 8/2) dry;
massive; slightly hard, friable, nonsticky and
nonplastic; few medium and coarse roots; many fine
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irregular pores; about 70 percent pebbles;
moderately acid; abrupt irregular boundary.
R—36 inches; sandstone.

The depth to bedrock ranges from 24 to 40 inches.
The content of rock fragments in the particle-size
controi section ranges from 50 to 70 percent.

The A horizon has hue of 7.5YR or 10YR, value of 2
or 3 when moist and 3 or 4 when dry, and chroma of 1
or 2 when moist and dry.

The Bs horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 5 to 7 when dry, and chroma of
3 or 4 when moist and dry. It is very gravelly sandy
loam, very gravelly loam, or exiremely gravelly sandy
loam.

The BC horizon has hue of 10YR or 2.5Y, value of 4
or 5 when moist and 6 to 8 when dry, and chroma of 3
or 4 when moist and dry. It is extremely gravelly loam
or extremely gravelly sandy loam.

Belfast Series

The Belfast series consists of very deep, moderately
drained soils formed in alluvium. These soils are on
terraces. Slopes are 0 to 2 percent. Elevation is 50 to
120 feet. The average annual precipitation is 50 to 60
inches, and the mean annual air temperature is about
50 degrees F. The frost-free period is 160 to 180 days.

These soils are coarse-loamy, mixed, nonacid, mesic
Aquic Xerofluvents.

Typical pedon of Belfast silt loam, 0 to 2 percent
slopes, in King County, about 4 miles south of
Carnation, 1,000 feet north and 1,800 feet west of the
southeast corner sec. 4, T. 24 N., R. 7 E.

Ap—o0 to 7 inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
and common fine roots; many coarse and common
fine irregular and common coarse tubular pores;
moderately acid; clear smooth boundary.

C1—7 to 16 inches; brown (10YR 4/3) silt loam, very
pale brown (10YR 7/3) dry; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; common very fine
and few fine roots; many coarse and common fine
irregular and common coarse tubular pores;
moderately acid; gradual smooth boundary.

C2—16 to 25 inches; brown (10YR 5/3) fine sandy
loam, very pale brown (10YR 7/3) dry; moderate
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; common
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very fine roots; many coarse and common fine
irregular and common coarse tubular pores; slightly
acid; gradual smooth boundary.

C3—25 to 38 inches; pale brown (10YR 6/3) fine sandy
loam, very pale brown (10YR 7/3) dry; massive;
soft, friable, slightly sticky and slightly plastic; few
very fine roots; many coarse and common fine
irregular and common coarse tubular pores; slightly
acid; clear smooth boundary.

C4—38 to 55 inches; grayish brown (2.5Y 5/2),
stratified fine sandy loam (70 percent) and loamy
fine sand (30 percent), light gray (2.5Y 7/2) dry;
massive; soft, very friable, nonsticky and nonplastic;
common fine irregular pores; slightly acid; clear
smooth boundary.

C5—55 to 60 inches; grayish brown (10YR 5/2),
stratified fine sandy loam (60 percent) and loamy
fine sand (40 percent), light gray (10YR 7/2) dry;
massive; soft, very friable, nonsticky and nonplastic;
common fine irregular pores; slightly acid.

The content of clay in the control section ranges from
5 to 15 percent.

The A horizon has value of 3 or 4 when moist and 5
or 6 when dry and chroma of 2 or 3 when moist and
dry. The C1 and C2 horizons have value of 4 to 6 when
moist and 6 or 7 when dry. They are silt loam, fine
sandy loam, or very fine sandy ioam. The C3, C4, and
C5 horizons have hue of 10YR or 2.5Y, value of 5 or 6
when moist and 6 or 7 when dry, and chroma of 2 or 3
when moist and dry. They are stratified very fine sandy
loam to [camy sand.

Bellicum Series

The Bellicum series consists of deep, well drained
soils formed in a mantle of pumice and volcanic ash
over residuum and colluvium derived dominantly from
porphyritic andesite. These soils are on mountain back
slopes. Slopes are 8 to 65 percent. Elevation is 1,800 to
2,800 feet. The average annual precipitation is 70 to 90
inches, and the mean annual air temperature is about
43 degrees F. The frost-free period is 150 to 170 days.

These soils are cindery over medial-skeletal, frigid
Typic Haplorthods.

Typical pedon of Bellicum very cindery loamy sand,
30 to 65 percent slopes, in Pierce County, about 5.5
miles south of Fairfax, 500 feet west and 1,500 feet
north of the southeast corner of sec. 26, T. 17 N., R. 6
E.

Qi&0a—1 inch to 0; fresh and partially decomposed
needles, leaves, and twigs.
E—O0 to 1 inch; dark grayish brown (10YR 4/2) cindery

loamy sand, light brownish gray (10YR 6/2) dry;
single grain; loose; many very fine and fine and
common medium and coarse roots; many fine
irregular pores; about 10 percent pumice and
cinders 2 to 5 millimeters in diameter; strongly acid;
abrupt wavy boundary.

Bs1—1 to 12 inches; variegated 70 percent strong
brown (7.5YR 5/6) and 30 percent grayish brown
(10YR 5/2) very cindery loamy sand, reddish yellow
(7.5YR 6/6) and light brownish gray (10YR 6/2) dry;
single grain; loose; many very fine and fine and
common medium and coarse roots; many fine
irregular pores; about 40 percent pumice and
cinders 2 to 5 millimeters in diameter; strongly acid;
clear wavy boundary.

Bs2—12 to 21 inches; variegated 80 percent yellowish
red (5YR 5/6) and 20 percent grayish brown
extremely cindery loamy sand, reddish yellow
(7.5YR 6/6) and light brownish gray (10YR 6/2) dry;
single grain; loose; common very fine and fine and
few medium and coarse roots; many fine irregular
pores; about 60 percent pumice and cinders 2 to 5
millimeters in diameter and 5 percent pebbles;
moderately acid; abrupt wavy boundary.

2Bsb—21 to 39 inches; dark yellowish brown (10YR
3/4) very cobbly sandy loam, light yellowish brown
(10YR 6/4) dry; weak fine subangular blocky
structure; soft, very friable, slightly sticky and
slightly plastic; weakly smeary; few very fine, fine,
and medium roots; many very fine irregular pores;
about 40 percent cobbles and 15 percent pebbles;
moderately acid; clear wavy boundary.

2C—39 to 52 inches; dark yellowish brown (10YR 4/4)
extremely cobbly sandy loam, light yellowish brown
(10YR 6/4) dry; massive; soft, very friable, nonsticky
and nonplastic; weakly smeary; many very fine
irregular pores; about 40 percent cobbles and 30
percent pebbles; moderately acid; clear wavy
boundary.

3R—52 inches; fractured andesite.

The depth to bedrock is 40 to 60 inches. The
thickness of the cindery material is 18 to 24 inches. The
content of pumice and cinders averages 50 percent in
the upper part of the particle-size control section and
ranges from 60 to 75 percent in the lower part.

The E horizon has hue of 7.5YR or 10YR and value
of 3 or 4 when moist and 6 or 7 when dry. The Bs
horizon has hue of 5YR, 7.5YR, or 10YR, value of 4 or
5 when moist and 5 or 6 when dry, and chroma of 2 to
6 when moist and dry. The 2Bsb and 2C horizons have
hue of 7.5YR or 10YR, value of 3 or 4 when moist and
5 or 6 when dry, and chroma of 3 or 4 when moist and
dry. The 2Bs horizon is very cobbly loam or very cobbly
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sandy loam. The 2C horizon is very cobbly loam, very
cobbly sandy loam, or extremely cobbly sandy loam.

Blethen Series

The Blethen series consists of very deep, well
drained soils formed in colluvium and slope alluvium
derived from glacial drift. The alluvium and colluvium
have an admixture of volcanic ash. These soils are on
mountain back slopes, side slopes, and toe slopes and
on drift plain escarpments. Slopes are 5 {o 65 percent.
Elevation is 500 to 1,800 feet. The average annual
precipitation is 55 to 75 inches, and the mean annual
air temperature is about 47 degrees F. The frost-free
period is 150 to 170 days.

These soils are loamy-skeletal, mixed, mesic Typic
Haplorthods.

Typical pedon of Blethen gravelly loam, 30 to 65
percent slopes, in King County, about 4 miles west of
Cedar Lake, 1,440 feet west and 400 feet north of the
southeast corner of sec. 6, T. 22 N., R. 8 E.

0Oi—5 to 2 inches; needles, leaves, and twigs.

Oa—2 inches to 0; decomposed forest litter; abrupt
smooth boundary.

A—0 to 5 inches; very dark grayish brown (10YR 3/2)
gravelly loam, dark brown (10YR 4/3) dry; moderate
very fine subangular blocky structure; soft, very
friable, slightly sticky and slightly plastic; weakly
smeary; many fine and medium roots; many very
fine interstitial pores; about 25 percent subrounded
pebbles; NaF pH 10.5; strongly acid; clear smooth
boundary.

Bs1—5 to 13 inches; dark brown (10YR 4/3) very
gravelly loam, yellowish brown (10YR 5/4) dry;
weak fine subangular blocky structure; soft, very
friable, slightly sticky and nonplastic; weakly
smeary; common fine and medium roots; many very
fine interstitial pores; about 40 percent subrounded
pebbles; NaF pH 12.0+; moderately acid; clear
smooth boundary.

Bs2-—13 to 24 inches; dark brown (7.5YR 4/4) very
gravelly sandy loam, light yellowish brown (10YR
6/4) dry; weak very fine subangular blocky
structure; soft, very friable, nonsticky and
nonplastic; weakly smeary; common fine and
medium roots; many very fine interstitial pores;
about 40 percent subrounded pebbles and 5
percent cobbles; NaF pH 12.0+; moderately acid;
gradual wavy boundary.

Bs3—24 to 42 inches; dark yellowish brown (10YR 4/4)
extremely gravelly sandy loam, light yellowish
brown (10YR 6/4) dry; weak very fine subangular
blocky structure; soft; very friable, nonsticky and

Soil Survey

nonplastic; weakly smeary; few fine and medium
roots; many very fine interstitial pores; about 60
percent subrounded pebbles and 10 percent
cobbles; NaF pH 11.5; moderately acid; clear
smooth boundary.

C—42 to 60 inches; yellowish brown (10YR 5/4)
extremely gravelly loamy sand, very pale brown
(10YR 7/4) dry; loose, nonsticky and nonplastic; few
fine roots; many very fine interstitial pores; about 65
percent subrounded pebbles and 15 percent
cobbles; NaF pH 11.5; moderately acid.

The solum is 15 to 50 inches thick. The content of
rock fragments in the control section is 35 to 70 percent
by volume. Reaction is strongly acid to slightly acid
throughout the profile.

The A horizon has hue of 7.5YR or 10YR, value of 3
to 5 when moist and 4 to 7 when dry, and chroma of 2
or 3 when moist and 2 to 4 when dry.

The Bs horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 5 or 6 when dry, and chroma of
3 to 6 when moist and dry. Moist value and chroma of 3
do not occur together. This horizon is loam, silt loam, or
sandy loam in the fine-earth fraction. It has 25 to 60
percent rock fragments in the upper part and 40 to 70
percent in the lower part.

The C horizon has hue of 10YR or 2.5Y, value of 4
or 5 when moist and 6 or 7 when dry, and chroma of 2
to 6 when moist and dry. The fine-earth fraction is
sandy loam or loam within a depth of 40 inches and
sandy loam, loam, or loamy sand below that depth. It
has 40 to 70 percent pebbles, 5 to 25 percent cobbles,
and 0 to 10 percent stones by volume.

Borohemists

Borohemists consist of very deep, very poorly
drained soils formed in partially decomposed
herbaceous plant material over decomposed woody
material that has varying amounts of alluvium or
mudflow deposits. They are in depressions on river
terraces and mountains. Slopes are 0 to 2 percent.
Elevation is 1,400 to 2,800 feet. The average annual
precipitation is 60 to 90 inches, and the mean annual
air temperature is about 44 degrees F. The frost-free
period is 150 to 170 days.

Typical pedon of Borohemists, 0 to 2 percent slopes,
in Pierce County, about 5 miles west of Golden Lakes,
in Mt. Rainier National Park, 700 feet east and 600 feet
south of the northwest corner of sec. 12, T. 16 N., R. 6
E.

Oe1—0 to 4 inches; very dark brown (10YR 2/2) mucky
peat, very dark grayish brown (10YR 3/2) dry;
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moderate medium granular structure; soft, very
friable, nonsticky and nonplastic; common very fine
and fine roots; many fine irregular pores; about 50
percent fiber before rubbing and 25 percent after
rubbing; very strongly acid; abrupt smooth
boundary.

Oe2—4 to 30 inches; very dark grayish brown (10YR
3/2) hemic material, dark grayish brown (10YR 4/2)
dry; moderate medium granular structure; soft, very
friable, nonsticky and nonplastic; common fine,
medium, and coarse roots; many fine irregular
pores; about 40 percent fiber before rubbing and 20
percent after rubbing; very strongly acid; abrupt
smooth boundary.

C—30 to 34 inches; very dark grayish brown (10YR 3/2)
sandy loam, grayish brown (10YR 5/2) dry;
massive; slightly hard, friable, nonsticky and
nonplastic; many fine irregular pores; strongly acid;
abrupt smooth boundary.

O’e—34 to 60 inches; dark reddish brown (5YR 3/3)
hemic material, reddish brown (5YR 4/3) dry;
moderate medium granular structure; slightly hard,
friable, nonsticky and nonplastic; many fine irregular
pores; about 80 percent fiber before rubbing and 45
percent after rubbing; very strongly acid.

The hemic material is 20 to more than 60 inches
thick. The fiber in this material is derived mainly from
grasses and sedges, but some pedons contain as much
as 10 percent wood fragments. The content of fiber
ranges from 50 to 80 percent before rubbing and from
20 to 50 percent after rubbing.

The Oe horizon has hue of 5YR, 7.5YR, or 10YR,
value of 2 or 3 when moist and 2 to 4 when dry, and
chroma of 2 or 3 when moist and dry. The C horizon, if
it occurs, has hue of 10YR, 2.5Y, or 5Y, value of 310 5
when moist and 5 to 7 when dry, and chroma of 1 or 2
when moist and dry. It is loam, silt loam, or sandy loam.

Bromo Series

The Bromo series consists of very deep, well drained
soils formed in dacitic pumice and volcanic ash over
residuum and colluvium derived dominantly from
andesite. These soils are on mountain back slopes.
Slopes are 30 to 65 percent. Elevation is 1,800 to 2,800
feet. The average annual precipitation is 70 to 90
inches, and the mean annual air temperature is about
43 degrees F. The frost-free period is 155 to 175 days.

These soils are cindery over medial, frigid Typic
Haplorthods.

Typical pedon of Bromo very cindery sandy loam, 30
to 65 percent slopes, in Pierce County, about 2.5 miles
west of Nisqually Park Ranger Station, 1,800 feet north

and 900 feet west of the southeast corner of sec. 30, T.
15N., R. 7 E.

Oi—2 inches to 0; undecomposed needles, twigs, and
leaves.

A—O0 to 4 inches; very dark brown (10YR 2/2) very
cindery sandy loam, dark grayish brown (10YR 4/2)
dry; weak fine granular structure; soft, very friable,
nonsticky and nonplastic; many very fine, fine, and
medium roots; many very fine irregular pores; about
40 percent pumice 2 to 5 millimeters in diameter;
moderately acid; clear smooth boundary.

AB—4 to 13 inches; about 80 percent dark brown
(10YR 3/3) and 20 percent light brownish gray
(10YR 6/2) very cindery loamy sand, 80 percent
brown (10YR 5/3) and 20 percent light gray (10YR
7/2) dry; weak very fine subangular blocky
structure; soft, very friable, nonsticky and
nonplastic; many very fine and fine and common
medium and coarse roots; many very fine irregular
pores; about 40 percent pumice 2 to 5 millimeters in
diameter; moderately acid; clear wavy boundary.

Bs1—13 to 23 inches; about 50 percent yellowish red
(5YR 5/6), 30 percent strong brown (7.5YR 5/8),
and 20 percent light brownish gray (10YR 6/2) very
cindery sand, 80 percent reddish yellow (7.5YR 6/6)
and 20 percent light gray (10YR 7/2) dry; single
grain; loose; common very fine, fine, and medium
roots; many very fine irregular pores; about 40
percent pumice 2 to 5 millimeters in diameter; thin
layers of dark brown (10YR 3/3) material 0.25 to 1
inch thick; moderately acid; clear wavy boundary.

Bs2—23 to 29 inches; about 80 percent reddish yellow
(7.5YR 6/8) and 20 percent light brownish gray
(10YR 6/2) very cindery sand, 80 percent yellow
(10YR 7/6) and 20 percent light gray (10YR 7/2)
dry; single grain; loose; common very fine and fine
roots; many very fine irregular pores; about 50
percent pumice 2 to 5 millimeters in diameter; thin
layers of dark brown (10YR 3/3) material 0.25 to 1
inch thick; moderately acid; abrupt smooth
boundary.

Bs3—29 to 32 inches; about 50 percent reddish yellow
(7.5YR 6/8) and 50 percent light gray (10YR 7/2)
very cindery sand, 50 percent yellow (10YR 8/6)
and 50 percent very pale brown (10YR 8/4) dry;
single grain; loose; few very fine roots; many very
fine irregular pores; about 50 percent pumice 2 to 5
millimeters in diameter; slightly acid; abrupt wavy
boundary.

2CBb—32 to 55 inches; dark brown (7.5YR 4/4) sandy
loam, light yellowish brown (10YR 6/4) dry; weak
medium subangular blocky structure; soft, very
friable, nonsticky and nonplastic; weakly smeary;
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few very fine roots; common very fine irregular
pores; about 5 percent pebbles; slightly acid; clear
smooth boundary.

2Cb—55 to 60 inches; dark brown (10YR 4/3) sandy
loam, pale brown (10YR 6/3) dry; massive; soft,
very friable, nonsticky and nonplastic; weakly
smeary; common very fine irregular pores; about 5
percent pebbles; slightly acid.

Depth to the buried part of the profile is 20 to 35
inches.

The A horizon has value of 2 or 3 when moist and 4
or 5 when dry. The AB horizon has hue of 7.5YR or
10YR and chroma of dominantly 2 or 3 when moist and
dry. It is very cindery sandy loam or very cindery loamy
sand. The Bs horizon has hue of 5YR, 7.5YR, or 10YR,
value of 4 to 7 when moist and 6 to 8 when dry, and
chroma of 2 to 8 when moist and dry. The 2CB and 2C
horizons have hue of 7.5YR or 10YR and chroma of 3
or 4 when moist and dry. They are loam or sandy loam.

Cattcreek Series

The Cattcreek series consists of very deep, well
drained soils formed in dacitic pumice and volcanic ash
over residuum and colluvium derived dominantly from
andesite. In some areas these soils are underlain by
glacial till or sandstone. They are on mountain back
slopes and in cirque basins. Slopes are 8 to 90 percent.
Elevation is 2,800 to 5,300 feet. The average annual
precipitation is 95 to 115 inches, and the mean annual
air temperature is about 39 degrees F. The frost-free
period is 110 to 120 days.

These soils are cindery over medial-skeletal Typic
Cryorthods.

Typical pedon of Cattcreek very cindery loamy sand,
30 to 65 percent slopes, in Pierce County, about 1.5
miles northwest of Nisqually Park Ranger Station, 1,600
feet west and 530 feet south of the northeast corner of
sec. 29, T.15N,, R. 7 E.

Oi—3 to 2 inches; undecomposed leaf litter.

Oa—2 inches to 0; black (10YR 2/1), decomposed leaf
litter.

E—O0 to 3 inches; dark brown (7.5YR 3/2) cindery loamy
sand, brown (7.5YR 5/2) dry; weak fine subangular
blocky structure; loose, very friable, nonsticky and
nonplastic; many very fine and fine and common
medium and coarse roots; many fine irregular
pores; few pebbles; moderately acid; abrupt wavy
boundary.

Bs1—3 to 7 inches; dark brown (7.5YR 3/4) very
cindery loamy sand, brown (7.5YR 5/4) dry; weak
fine subangular blocky structure; loose, very friable,
nonsticky and nonplastic; many very fine and fine
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and few medium and coarse roots; many fine
irregular pores; few pebbles; moderately acid; clear
smooth boundary.

Bs2—7 to 11 inches; strong brown (7.5YR 4/6) very
cindery loamy sand, strong brown (7.5YR 5/6) dry;
weak fine subangular blocky structure; loose, very
friable, nonsticky and nonplastic; many very fine
and fine and few medium roots; many fine irregular
pores; few pebbles; moderately acid; clear smooth
boundary.

Bs3—11 to 21 inches; variegated strong brown (7.5YR
4/6) and pinkish gray (7.5YR 7/2) very cindery sand,
strong brown (7.5YR 5/6) and pinkish white (7.5YR
8/2) dry; single grain; loose; common very fine and
fine and few coarse roots; many fine irregular pores;
few pebbles; slightly acid; abrupt wavy boundary.

2Bsb1—21 to 25 inches; dark yellowish brown (10YR
4/6) very gravelly sandy loam, yellowish brown
(10YR 5/6) dry; moderate fine subangular blocky
structure; slightly hard, {riable, slightly sticky and
slightly plastic; weakly smeary; common very fine
and fine roots; many very fine irregular pores; about
35 percent pebbles; slightly acid; gradual smooth
boundary.

2Bsb2—25 to 60 inches; olive brown (2.5Y 4/4) very
gravelly sandy loam, light olive brown (2.5Y 5/4)
dry; moderate fine and medium subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; weakly smeary; few fine roots;
common very fine irregular pores; about 45 percent
pebbles; slightly acid.

The thickness of the cindery material is 15 to 30
inches. The content of rock fragments ranges from 0 to
10 percent in the upper part of the particle-size control
section and from 35 to 55 percent in the lower part.

The E horizon has hue of 5YR, 7.5YR, or 10YR,
value of 4 to 6 when moist and 5 or 6 when dry, and
chroma of 1 or 2 when moist and dry.

The Bs horizon has hue of 5YR, 7.5YR, or 10YR,
value of 3 to 5 when moist and 5 to 8 when dry, and
chroma of 2 to 6 when moist and dry. It is very cindery
loamy sand or very cindery sand.

The 2Bsb horizon has hue of 10YR or 2.5Y, value of
4 or 5 when moist and 5 to 7 when dry, and chroma of
2 to 6 when moist and dry. It is very gravelly sandy
loam, very gravelly loam, very gravelly silt loam,
extremely gravelly sandy loam, extremely gravelly loam,
or extremely gravelly silt loam.

Cayuse Series

The Cayuse series consists of very deep, well
drained soils formed in volcanic ash and pumice over
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residuum and colluvium derived from andesite or basalt.
These soils are on mountain ridge crests and side
slopes. Slopes are 8 to 90 percent. Elevation is 5,000 to
6,200 feet. The average annual precipitation is 80 to
100 inches, and the mean annual air temperature is
about 38 degrees F. The frost-free period is 85 to 105
days.

These soils are ashy over medial Typic Cryandepts.

Typical pedon of Cayuse sandy loam, 8 to 30 percent
slopes, in Pierce County, Corral Pass Campground,
Snoqualmie National Forest, 2,340 feet east and 790
feet north of the southwest corner of sec. 30, T. 18 N.,
R. 11 E.

0i—0.25 inch to 0; moss, twigs, needles.

A1—0 to 4 inches; very dark grayish brown (10YR 3/2)
sandy loam (volcanic ash), dark brown (10YR 4/3)
dry; weak fine and medium subangular blocky
structure; soft, very friable, nonsticky and
nonplastic; weakly smeary; many very fine and
common fine roots; very strongly acid; NaF pH
12.0+; clear smooth boundary.

A2—4 to 13 inches; dark brown (10YR 3/3) sandy loam
(volcanic ash), dark yellowish brown (10YR 4/4) dry;
weak fine and medium subangular blocky structure;
soft, very friable, nonsticky and slightly plastic;
weakly smeary; many very fine, fine, and medium
roots; about 10 percent fine pebbles; very strongly
acid; NaF pH 12.0+; clear smooth boundary.

Bw1—13 to 30 inches; brown (7.5YR 4/4) loam
(volcanic ash), brown (7.5YR 5/4) dry; moderate
medium subangular blocky structure; slightly hard,
friable, nonsticky and slightly plastic; moderately
smeary; common fine and medium roots; about 10
percent pebbles; strongly acid; NaF pH 11.5; clear
smooth boundary.

2Bw2—30 to 36 inches; dark yellowish brown (10YR
4/6) gravelly loam, brownish yellow (10YR 6/6) dry;
moderate medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; moderately smeary; few fine roots; about 30
percent hard pebbles and 10 percent soft pebbles;
strongly acid; NaF pH 11.0; clear smooth boundary.

2C—36 to 60 inches; variegated dark yellowish brown
(10YR 4/4) and yellowish brown (10YR 5/6) very
gravelly loam, light yellowish brown (10YR 6/4) and
brownish yellow (10YR 6/6) dry; moderate fine and
medium angular and subangular blocky structure;
hard, firm, slightly sticky and slightly plastic;
moderately smeary; few fine roots; about 40 percent
hard pebbles and 10 percent soft pebbles; strongly
acid; NaF pH 10.5.

The mantle of volcanic ash is 14 to 35 inches thick.

Reaction is moderately acid to very strongly acid
throughout the profile.

The A horizon has hue of 7.5YR or 10YR, value of 2
or 3 when moist and 3 to 5 when dry, and chroma of 2
to 4 when moist and dry.

The Bw horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 4 or 5 when dry, and chroma of
4 to 6 when moist and dry. It is loam or sandy loam. It
has 5 to 15 percent rock fragments by volume.

The 2Bw horizon has hue of 7.5YR or 10YR, value of
4 or 5 when moist and 5 or 6 when dry, and chroma of
4 to 6 when moist and dry. It is gravelly loam or gravelly
sandy loam. It has 15 to 35 percent hard rock
fragments by volume.

The 2C horizon has value of 4 or 5 when moist and 5
or 6 when dry and chroma of 4 to 6 when moist and
dry. It is very gravelly loam, gravelly loam, or very
gravelly sandy loam. It has 30 to 50 percent hard rock
fragments by volume.

Chinkmin Series

The Chinkmin series consists of moderately well
drained soils formed in a thin mantle of volcanic ash
and pumice over colluvium derived from dense glacial
till. These soils are moderately deep to ortstein. They
are in cirques and valleys and on lateral moraines and
drift plains in the mountains. Slopes are 0 to 70
percent. Elevation is 2,500 to 6,000 feet. The average
annual precipitation is 90 to 100 inches, and the mean
annual air temperature is about 40 degrees F. The
frost-free period is 80 to 100 days.

These soils are loamy-skeletal, mixed, ortstein Typic
Cryohumods.

Typical pedon of Chinkmin sandy loam, 0 to 15
percent slopes, in King County, about 20 feet east of
Forest Service Road 2291, in the Hansen Creek
drainage, 2,500 feet south and 1,200 feet west of the
northeast corner of sec. 28, T. 22 N., R. 10 E.

Oi—3 to 2 inches; loose forest litter, including needles,
twigs, bark, and moss.

Oa—2 inches to 0; black (10YR 2/1), highly
decomposed organic material that is matted and
bound by roots; abrupt smooth boundary.

E—O0 to 3 inches; gray (10YR 6/1) loamy sand (volcanic
ash and pumice), light gray (10YR 7/1) dry; single
grain; loose; common very fine, fine, medium, and
coarse roots; many very fine and fine interstitial
pores; very strongly acid; abrupt wavy boundary.

Bhs1—3 to 8 inches; dark reddish brown (2.5YR 3/4)
and yellowish red (5YR 4/6) sandy loam, dark
reddish brown (5YR 3/3) dry; moderate medium
subangular blocky structure; hard, firm, slightly
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sticky and slightly plastic; moderately smeary;
common very fine, fine, medium, and coarse roots;
many very fine and fine interstitial pores; about 10
percent pebbles and shotlike aggregate; very
strongly acid; clear irregular boundary.

Bhs2—8 to 15 inches; variegated strong brown (7.5YR
4/6) and reddish brown (5YR 4/4) gravelly loam,
strong brown (7.5YR 5/8) dry; moderate medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; moderately
smeary; common very fine and fine interstitial
pores; about 20 percent pebbles and 10 percent
cobbles; strongly acid; clear smooth boundary.

Bs—15 to 22 inches; brown (7.5YR 4/4) very cobbly
loam, yellowish brown (10YR 5/8) dry; weak fine
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; moderately
smeary; common very fine and fine roots; many
interstitial pores; about 20 percent pebbles and 30
percent cobbles; strongly acid; clear smooth
boundary.

BC—22 to 32 inches; dark yellowish brown (10YR 3/4)
very gravelly sandy loam, yellowish brown (10YR
5/4) dry; moderate medium subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; moderately smeary; few very fine
and fine roots; many interstitial pores; about 35
percent pebbles and 10 percent cobbles; strongly
acid; abrupt smooth boundary.

2Bsm—32 to 60 inches; dark grayish brown (2.5Y 4/2)
ortstein that breaks to extremely gravelly sandy
loam, light gray (2.5Y 7/2) dry; common fine
prominent reddish brown (5YR 4/4) stains or
mottles; massive; very hard, extremely firm,
nonsticky and nonplastic; about 45 percent
subangular pebbles and 20 percent subangular
cobbles; strongly acid.

The depth to ortstein ranges from 20 to 40 inches.

The E horizon has hue of 7.5YR or 10YR when moist
and dry, value of 5 or 6 when moist and 6 or 7 when
dry, and chroma of 1 or 2 when moist and dry.

The Bhst1 horizon has hue of 2.5YR, 5YR, or 7.5YR
when moist and dry, value of 2 to 4 when moist, and
chroma of 4 to 6 when moist and 2 to 6 when dry.
Reaction is very strongly acid to moderately acid.

The Bhs2 horizon has hue of 5YR or 7.5YR when
moist and 7.5YR or 10YR when dry, value of 3 or 4
when moist and 5 or 6 when dry, and chroma of 4 to 6
when moist and 4 to 8 when dry. The content of rock
fragments is 15 to 40 percent by volume. This horizon
is gravelly loam, cobbly loam, very gravelly loam,
gravelly silt loam, or gravelly fine sandy loam. Reaction
is very strongly acid to moderately acid.
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The Bs horizon has hue of 7.5YR or 10YR when
moist and dry, value of 5 or 6 when dry, and chroma of
4 to 6 when moist and 4 to 8 when dry. The content of
rock fragments is 35 to 60 percent by volume. These
fragments include both gravel and cobbles. This horizon
is very gravelly sandy loam, very cobbly sandy loam,
very gravelly loam, very cobbly loam, or very cobbly
fine sandy ioam. Reaction is very strongly acid or
strongly acid.

The BC horizon has hue of 5YR, 10YR, or 2.5Y,
value of 3 or 4 when moist and 5 to 7 when dry, and
chroma of 3 to 6 when moist and dry. It is very gravelly
loam, very cobbly loam, very gravelly sandy loam, or
very cobbly sandy loam. Reaction is very strongly acid
or strongly acid.

The 2Bsm horizon has value of 4 or 5 when moist
and 6 or 7 when dry and chroma of 2 to 6 when moist
and dry. It is ortstein that formed in dense glacial till. It
breaks to very gravelly loam, extremely gravelly loam,
extremely gravelly sandy loam, or very cobbly sandy
loam. The content of rock fragments is 40 to 75
percent.

Christoff Series

The Christoff series consists of very deep,
moderately well drained soils formed in volcanic ash
and cinders over highly weathered breccia and
tuffaceous rocks. These soils are on mountain side
slopes and in slump areas. Slopes are 6 to 65 percent.
Elevation is 1,600 to 2,800 feet. The average annual
precipitation is 60 to 80 inches, and the mean annuai
air temperature is about 44 degrees F. The frost-free
period is 135 to 155 days.

These soils are fine-loamy, mixed Eutric
Glossoboralfs.

Typical pedon of Christoff sandy loam, 30 to 65
percent slopes, in King County, about 0.5 mile north of
Greenwater, 1,400 feet north and 2,000 feet west of the
southeast corner of sec. 3, T. 19 N, R. 9 E.

Oi—1 to 0.5 inch; leaves, needles, and twigs; abrupt
smooth boundary.

0Oa—~0.5 inch to 0; decomposed organic litter; abrupt
smooth boundary.

A—-0 to 3 inches; very dark grayish brown (10YR 3/2)
sandy loam (volcanic ash), brown (10YR 5/3) dry;
single grain; loose; many very fine and fine and
common medium roots; about 2 percent pebbles
and 3 percent hard cinders; strongly acid; clear
smooth boundary.

E1—38 to 12 inches; brown (10YR 4/3) sandy loam
(volcanic ash), very pale brown (10YR 7/3) dry;
weak fine subangular blocky structure; soft, very
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friable, slightly sticky and slightly plastic; moderately
smeary; many very fine and fine and common
medium and coarse roots; about 5 percent pebbles
and 5 percent hard cinders; moderately acid; clear
smooth boundary.

2E2—12 to 26 inches; dark yellowish brown (10YR 4/4)
loam, very pale brown (10YR 7/3) dry; weak
medium subangular blocky structure; soft, very
friable, slightly sticky and slightly plastic; moderately
smeary; common very fine, fine, medium, and
coarse roots; about 10 percent pebbles; moderately
acid; clear wavy boundary.

2Bt1—26 to 42 inches; dark yellowish brown (10YR 4/4)
loam, light yellowish brown (10YR 6/4) dry; weak
medium subangular blocky structure; slightly hard,
friable, sticky and plastic; weakly smeary; few very
fine and fine roots; about 5 percent pebbles;
moderately acid; gradual smooth boundary.

2Bt2—42 to 60 inches; brown (10YR 4/3) clay loam,
pale brown (10YR 6/3) dry; weak coarse subangular
blocky structure; hard, friable, sticky and plastic;
about 10 percent pebbles; common thin clay films in
pores and on faces of peds; moderately acid.

The A horizon has value of 3 or 4 when moist and
chroma of 2 to 4 when moist and dry. Reaction is
strongly acid or moderately acid.

The E horizon has hue of 7.5YR or 10YR, value of 4
or 5 when moist and 7 or 8 when dry, and chroma of 3
or 4 when moist and dry. It is sandy loam, gravelly
sandy loam, loam, or gravelly loam. It has more than 60
percent volcanic ash and cinders. 1t has 5 to 10 percent
hard cinders and 5 to 20 percent pebbles.

The 2E horizon has value of 4 or 5 when moist and 7
or 8 when dry and chroma of 3 or 4 when moist. It has
5 to 15 percent pebbles.

The 2Bt horizon has value of 4 or 5 when moist and
chroma of 3 to 6 when moist and dry. It is loam or clay
loam. It has 5 to 15 percent pebbles. It is highly
weathered breccia exhibiting rock structure. The
weathered pebbles cause a mottled appearance. Some
pedons have mottles with hue of 7.5YR or 10YR and
chroma of 1 to 3 when moist.

Chuckanut Series

The Chuckanut series consists of deep, well drained
soils formed in a mixture of volcanic ash and colluvium
derived from sandstone and glacial till. These soils are
on back slopes and toe slopes in the foothills. Slopes
are 6 to 65 percent. Elevation is 400 to 1,500 feet. The
average annual precipitation is 35 to 45 inches, and the
mean annual air temperature is about 49 degrees F.
The frost-free period is 170 to 190 days.

These soils are coarse-loamy, mixed, mesic Typic
Haplorthods.

Typical pedon of Chuckanut loam, 30 to 65 percent
slopes, in King County, about 1 mile southwest of
Ravensdale, 3,600 feet west and 1,500 feet north of the
southeast corner of sec. 36, T. 22 N., R. 6 E.

Oa—1 inch to 0; undecomposed leaves, needles, and
{wigs.

A—O0 to 8 inches; dark brown (10YR 3/3) loam, grayish
brown (10YR 5/2) dry; strong fine and medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; weakly smeary;
common fine and few medium roots; many fine
irregular pores; about 10 percent pebbles; strongly
acid; clear wavy boundary.

Bs1—38 to 17 inches; dark yellowish brown (10YR 4/4)
gravelly loam, light yellowish brown (10YR 6/4) dry;
strong medium subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
weakly smeary; common fine and few medium and
coarse roots; many very fine and fine irregular
pores; about 25 percent pebbles; strongly acid;
clear smooth boundary.

Bs2—17 to 24 inches; pale brown (10YR 6/3) gravelly
sandy loam, very pale brown (10YR 7/3) dry;
moderate medium subangular blocky structure;
slightly hard, friable, nonsticky and slightly plastic;
weakly smeary; common fine roots; many very fine
irregular pores; about 15 percent pebbles; strongly
acid; clear smooth boundary.

Bs3—24 to 35 inches; dark brown (7.5YR 4/4) gravelly
loam, light yellowish brown (10YR 6/4) dry;
moderate medium and coarse subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; weakly smeary; many very fine and
fine roots; many very fine and fine irregular and few
fine tubular pores; about 20 percent pebbles;
strongly acid; clear wavy boundary.

BC—35 to 45 inches; light brownish gray (2.5Y 6/2)
gravelly loam, very pale brown (10YR 8/3) dry;
moderate medium subangular blocky structure; very
hard, friable, sticky and plastic; weakly smeary; few
fine roots; many very fine and fine irregular and
common very fine and fine tubular pores; about 30
percent pebbles; few thin clay films on faces of
peds; strongly acid; clear irregular boundary.

2C—45 to 50 inches; light gray (2.5Y 7/2) gravelly loam,
white (2.5Y 8/2) dry; massive; very hard, firm, sticky
and plastic; about 15 percent pebbles; strongly acid,;
gradual smooth boundary.

2Cr—50 inches; weathered sandstone.

The thickness of the solum is 15 to 40 inches. The
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depth to bedrock is 40 to 60 inches. The overall content
of rock fragments in the control section ranges from 15

to 30 percent, although individual horizons may contain

35 to 40 percent pebbles.

The A horizon has hue of 7.5YR or 10YR, value of 3
or 4 when moist and 4 to 6 when dry, and chroma of 2
to 4 when moist and dry.

The Bs horizon has hue of 7.5YR or 10YR, value of
4 to 6 when moist and 5 to 7 when dry, and chroma of
3 or 4 when moist and dry. It is gravelly loam or
gravelly sandy loam.

The BC and C horizons have hue of 10YR or 2.5Y,
value of 6 or 7 when moist and 7 or 8 when dry, and
chroma of 2 to 4 when moist and dry. They are gravelly
loam or gravelly sandy loam.

Cinebar Series

The Cinebar series consists of very deep, well
drained soils formed in loess and slope alluvium high in
content of volcanic ash. These soils are on back slopes
and toe slopes in the foothills. Slopes are 6 to 65
percent. Elevation is 500 to 1,800 feet. The average
annual precipitation is 50 to 75 inches, and the mean
annual air temperature is about 50 degrees F. The
frost-free period is 165 to 185 days.

These soils are medial, mesic Typic Dystrandepts.

Typical pedon of Cinebar silt loam, 6 to 15 percent
slopes, in Pierce County, southeast of Weyerhaeuser
Road E. 810, about 1,400 feet south and 2,700 feet
west of the northeast corner of sec. 20, T. 16 N., R. 5
E.

Oi—2 inches to 0; decomposed needles, twigs, leaves,
and moss.

A—0 to 10 inches; dark brown (10YR 3/3) silt loam,
brown (10YR 5/3) dry; strong very fine and fine
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; weakly smeary;
many very fine and fine and common medium and
coarse roots; many very fine irregular pores; about
5 percent pebbles; moderately acid; clear smooth
boundary.

AB—10 to 18 inches; dark brown (10YR 4/3) silt loam,
pale brown (10YR 6/3) dry; strong very fine and fine
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; weakly smeary;
common very fine, fine, and medium and few
coarse roots; many very fine irregular pores; about
5 percent pebbles; moderately acid; clear smooth
boundary.

Bw1-—18 to 36 inches; yellowish brown (10YR 5/4) silt
loam, light yellowish brown (10YR 6/4) dry;
moderate medium and coarse subangular blocky
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structure; slightly hard, friable, slightly sticky and
slightly plastic; weakly smeary; common very fine
and fine and few medium and coarse roots; many
very fine tubular pores; about 5 percent pebbles;
moderately acid; gradual smooth boundary.

Bw2-—36 to 54 inches; yellowish brown (10YR 5/6) silt
loam, brownish yeliow (10YR 6/6) dry; weak
medium and coarse subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; weakly smeary; few very fine and fine roots;
common very fine tubular pores; about 10 percent
pebbles; moderately acid; clear smooth boundary.

C—54 to 60 inches; yellowish brown (10YR 5/4) loam,
very pale brown (10YR 7/4) dry; massive; hard,
firm, slightly sticky and slightly plastic; weakly
smeary; common very fine tubular pores; about 10
percent pebbles; moderately acid.

The thickness of the solum is more than 50 inches.
The overall content of rock fragments in the control
section ranges from 5 to 15 percent, although individual
horizons may contain 15 to 25 percent.

The A horizon has hue of 7.5YR or 10YR, value of 2
to 4 when moist and 4 or 5 when dry, and chroma of 2
or 3 when moist and dry. The Bw horizon has hue of
7.5YR or 10YR, value of 3 to 5 when moist and 5 or 6
when dry, and chroma of 3 to 6 when moist and dry.
The C horizon has hue of 10YR or 2.5Y, value of 5 or 6
when moist and 6 or 7 when dry, and chroma of 2 to 6
when moist and dry. It is loam or silt loam.

Cotteral Series

The Cotteral series consists of very deep, well
drained soils formed in volcanic ash and cinders. These
soils are on mountain back slopes. Slopes are 8 to 65
percent. Elevation is 2,800 to 4,900 feet. The average
annual precipitation is 90 to 110 inches, and the mean
annual air temperature is about 42 degrees F. The
frost-free period is 115 to 135 days.

These soils are cindery over medial Typic
Cryorthods.

Typical pedon of Cotteral very cindery sandy loam, 8
to 30 percent slopes, in Pierce County, along Forest
Service Road 159 about 1 mile west of Mt. Beljica,
1,500 feet south and 1,300 feet east of the northwest
corner of sec. 20, T. 15 N,, R. 7 E.

Oi—3 inches to 0; undecomposed twigs, moss, needles,
and rotted wood.

E—O0 to 2 inches; dark grayish brown (10YR 4/2)
cindery sandy loam, pinkish gray (7.5YR 6/2) dry;
weak medium granular structure; soft, very friable,
nonsticky and nonplastic; common very fine, fine,
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and medium and few coarse roots; many very fine
irregular pores; about 30 percent pumice 2 to 5
millimeters in diameter; very strongly acid; abrupt
wavy boundary.

Bs1—2 to 9 inches; reddish brown (5YR 4/4) very
cindery sandy loam, strong brown (7.5YR 5/6) dry;
weak medium granular structure; soft, very friable,
nonsticky and nonplastic; weakly smeary; common
very fine and fine and few medium and coarse
roots; many very fine irregular pores; about 40
percent pumice 2 to 5 millimeters in diameter;
strongly acid; clear wavy boundary.

Bs2—9 to 19 inches; dark brown (7.5YR 4/4) very
cindery sand, reddish yellow (7.5YR 6/6) dry; single
grain; loose; common very fine and fine and few
medium roots; many very fine irregular pores; about
50 percent pumice 2 to 5 millimeters in diameter;
moderately acid; clear wavy boundary.

Bs3-—19 to 32 inches; strong brown (7.5YR 5/8) very
cindery sand, reddish yellow (7.5YR 7/8) dry; single
grain; loose; few very fine and fine roots; many very
fine irregular pores; about 50 percent pumice 2 to 5
millimeters in diameter; moderately acid; abrupt
wavy boundary.

2Bs4—32 to 60 inches; dark yellowish brown (10YR
4/4) silt loam, light yellowish brown (10YR 6/4) dry;
moderate medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; weakly smeary; few very fine and fine roots;
common very fine irregular and tubular pores; about
10 percent pebbles; moderately acid.

Depth to the 2B horizon is 14 to 36 inches. The
content of pumice in the upper part of the control
section ranges from 40 to 60 percent.

The E horizon has hue of 7.5YR or 10YR, value of 4
to 6 when moist and 6 or 7 when dry, and chroma of 1
or 2 when moist and dry.

The Bs horizon has hue of 5YR, 7.5YR, or 10YR,
value of 3 to 5 when moist and 5 to 7 when dry, and
chroma of 4 to 8 when moist and dry. It is very cindery
sand or very cindery loamy sand.

The 2Bs harizon has hue of 7.5YR, 10YR, or 2.5Y,
value of 3 to 5 when moist and 4 to 6 when dry, and
chroma of 3 to 6 when moist and dry. It is silt loam,
loam, or sandy loam.

Crinker Series

The Crinker series consists of well drained soils
formed in a mixture of glacial till, volcanic ash, and
colluvium and slope alluvium derived from phyllite.
These soils are moderately deep to weathered bedrock.
They are on mountain back slopes and shoulder slopes.

Slopes are 30 to 65 percent. Elevation is 2,600 to 3,600
feet. The average annual precipitation is 80 to 95
inches, and the mean annual air temperature is about
42 degrees F. The frost-free period is 90 to 110 days.

These soils are loamy-skeletal, mixed Typic
Cryorthods.

Typical pedon of Crinker very channery loam, 30 to
65 percent slopes, in King County, about 3 miles
northeast of Skykomish, 2,000 teet north and 200 feet
west of the southeast corner of sec. 21, T. 26 N, R. 12
E.

0Oi—S5 to 4 inches; undecomposed needles, leaves, and
twigs.

Oa—4 inches to 0; decomposed organic mat.

E—O0 to 2 inches; dark grayish brown (10YR 4/2)
channery sandy loam, gray (10YR 6/1) and light
brownish gray (10YR 6/2) dry; massive; slightly
hard, friable, nonsticky and nonplastic; many very
fine and fine and common medium and coarse
roots; many very fine irregular pores; about 15
percent channers and 5 percent pebbles; very
strongly acid; abrupt smooth boundary.

Bhs—2 to 5 inches; dark brown (7.5YR 4/4) very
channery loam, yellowish brown (10YR 5/4) dry;
dark reddish brown (5YR 3/3) organic stains, brown
(7.5YR 5/4) dry; moderate fine subangular blocky
structure; soft, very friable, nonsticky and
nonplastic; many very fine and fine and few medium
roots; many very fine irregular pores; about 40
percent channers and 20 percent pebbles; strongly
acid; clear wavy boundary.

Bs—>5 to 14 inches; dark yellowish brown (10YR 3/4)
extremely channery loam, yellowish brown (10YR
5/4) dry; weak fine subangular blocky structure;
soft, very friable, nonsticky and nonplastic; weakly
smeary; many very fine and fine and common
medium roots; many very fine irregular pores; about
40 percent channers and 30 percent pebbles;
strongly acid; clear wavy boundary.

BC—14 to 22 inches; dark yellowish brown (10YR 4/4)
extremely channery loam, light yellowish brown
(10YR 6/4) dry; weak fine subangular blocky
structure; soft, very friable, nonsticky and
nonplastic; weakly smeary; common very fine and
fine roots; many very fine irregular pores; about 40
percent channers, 30 percent pebbles, and 5
percent cobbles; very strongly acid; clear wavy
boundary.

2C—22 to 32 inches; dark grayish brown (2.5Y 4/2)
extremely channery loam, light brownish gray (2.5Y
6/2) dry; massive; soft, very friable, nonsticky and
nonplastic; weakly smeary; common very fine roots;
many very fine irregular pores; about 70 percent
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channers and 5 percent cobbles; very strongly acid;
gradual wavy boundary.
2R—32 inches; weathered phyllite.

The depth to bedrock is 20 to 40 inches. The content
of rock fragments in the control section ranges from 40
to 70 percent.

The E horizon has hue of 5YR, 7.5YR, or 10YR,
value of 4 or 5 when moist and 6 or 7 when dry, and
chroma of 1 or 2 when moist and dry.

The Bhs horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 5 or 6 when dry, and chroma of
3 or 4 when moist and dry.

The Bs horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 5 or 6 when dry, and chroma of
4 to 6 when moist and dry. It is very channery or
extremely channery loam.

The C horizon has hue of 2.5Y or 5Y, value of 4 or 5
when moist and 6 or 7 when dry, and chroma of 2 to 4
when moist and dry. It is extremely channery or very
channery loam.

Cryofluvents

Cryofluvents consist of deep and very deep, well
drained soils formed in alluvium over andesite. They are
in mountain valleys. Slopes are 0 to 8 percent.
Elevation is 2,800 to 3,500 feet. The average annual
precipitation is 80 to 100 inches, and the mean annual
air temperature is about 38 degrees F. The frost-free
period is 90 to 110 days.

Typical pedon of Cryofluvents, 0 to 8 percent slopes,
in Pierce County, about 2 miles north of Old Baldy
Mountain on Forest Service Road 1819, about 1,200
feet east and 2,100 feet north of the southwest corner
of sec. 14, T. 18 N., R. 7 E.

Oi—4 to 2 inches; undecomposed needles, leaves, and
twigs.

Oa—2 inches to 0; decomposed needles, leaves, and
twigs.

A—0 to 5 inches; dark brown (10YR 3/3) stony sandy
loam, brown (10YR 5/3) dry; weak fine subangular
blocky structure; soft, very friable, slightly sticky and
slightly plastic; weakly smeary; many very fine and
fine roots; many very fine irregular pores; about 10
percent pebbles; very strongly acid; abrupt wavy
boundary.

Bw—>5 to 9 inches; dark yellowish brown (10YR 4/4)
gravelly loamy sand, light yellowish brown (10YR
6/4) dry; weak fine and medium subangular blocky
structure; soft, very friable, slightly sticky and
slightly plastic; weakly smeary; many very fine and
fine and few medium roots; many fine irregular
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pores; about 15 percent pebbles; very strongly acid;
clear smooth boundary.

C1—9 to 21 inches; dark yellowish brown (10YR 4/6)
gravelly loamy sand, light yellowish brown (10YR
6/4) dry; single grain; loose, nonsticky and
nonplastic; common very fine and fine roots; many
fine irregular pores; about 30 percent pebbles;
strongly acid; clear smooth boundary.

C2—21 to 28 inches; dark brown (10YR 4/3) very
gravelly loamy sand, pale brown (10YR 6/3) dry;
single grain; loose, nonsticky and nonplastic; few
fine roots; many fine irregular pores; about 35
percent pebbles and 10 percent cobbles; strongly
acid; abrupt wavy boundary.

C3—28 to 49 inches; light olive brown (2.5Y 5/4) very
gravelly fine sand, pale yellow (2.5Y 7/4) dry; single
grain; loose, nonsticky and nonplastic; many fine
irregular pores; about 45 percent pebbles and 10
percent cobbles; strongly acid; abrupt smooth
boundary.

2R—49 inches; fractured andesite.

The depth to bedrock is 40 to 80 inches. The content
of rock fragments in the particle-size control section
ranges from 25 to 45 percent. The subsoil and
substratum either are sandy or are sandy and are
stratified with grayish, low-chroma, silty material.

The A horizon has hue of 7.5YR or 10YR, value of 2
to 4 when moist and 4 to 6 when dry, and chroma of 2
to 4 when moist and dry.

The Bw horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 5 or 6 when dry, and chroma of
3 or 4 when moist and dry. It is gravelly loamy sand,
very gravelly sandy loam, or cobbly loam.

The C horizon has hue of 10YR or 2.5Y, value of 4
or 5 when moist and 5 to 7 when dry, and chroma of 3
to 6 when moist and dry. It is stratified sandy loam to
extremely gravelly loamy sand.

Cryohemists

Cryohemists consist of very deep, very poorly
drained soils formed in a mixture of peat, muck, pumice,
volcanic ash, and glacial till. They are in depressions in
mountain valleys and in cirques on mountains. Slopes
are 0 to 2 percent. Elevation is 2,800 to 3,500 feet. The
average annual precipitation is 90 to 120 inches, and
the mean annual air temperature is about 41 degrees F.
The frost-free period is 100 to 120 days.

Typical pedon of Cryohemists, 0 to 2 percent slopes,
in Pierce County, about 6 miles northeast of Ashford,
1,100 feet west and 1,200 feet south of the northeast
corner of sec. 25, T. 16 N., R. 6 E.
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Qa—-0 to 6 inches; black (10YR 2/1) muck, very dark
grayish brown (10YR 3/2) dry; weak fine granular
structure; soft, very friable, nonsticky and
nonplastic; many very fine and fine roots; many fine
irregular pores; about 50 percent fiber before
rubbing and 10 percent after rubbing; very strongly
acid; clear smooth boundary.

Oe1—6 to 21 inches; very dark grayish brown (10YR
3/2) hemic material, dark grayish brown (10YR 4/2)
dry; weak thin platy structure; soft, very friable,
nonsticky and nonplastic; many very fine and fine
and few medium roots; many fine irregular pores;
about 45 percent fiber before rubbing and 20
percent after rubbing; very strongly acid; clear wavy
boundary.

Oe2—21 to 28 inches; dark brown (10YR 3/3) hemic
material, reddish brown (5YR 4/3) dry; weak thin
platy structure; slightly hard, friable, nonsticky and
nonplastic; many fine irregular pores; about 45
percent fiber before rubbing and 20 percent after
rubbing; slightly acid; abrupt smooth boundary.

2C—28 to 60 inches; gray (N 5/0) clay loam, light gray
(N 6/0) dry; massive; hard, firm, slightly sticky and
plastic; many fine irregular pores; slightly acid.

The organic material is 20 to more than 60 inches
thick. The fiber in this material is derived mainly from
grasses and sedges, but some pedons contain as much
as 10 percent wood fragments. The content of fiber
ranges from 40 to 70 percent before rubbing and from
20 to 40 percent after rubbing.

The Oa horizon has hue of 7.5YR or 10YR, value of
2 or 3 when moist and 2 to 4 when dry, and chroma of
1 to 3 when moist and dry. The Oe horizon has hue of
7.5YR or 10YR, value of 2 or 3 when moist and 2 to 4
when dry, and chroma of 2 or 3 when moist and dry.
The 2C horizon, if it occurs, has hue of 2.5Y or is
neutral in hue. It has value of 3 to 5 when moist and 5
to 7 when dry and chroma of 0 to 2 when moist and
dry. It is clay loam or gravelly loam.

Dobbs Series

The Dobbs series consists of moderately well drained
soils formed in volcanic ash, colluvium, and dense
glacial till. These soils are moderately deep to dense
glacial till. They are in cirque basins and on the
adjacent mountain slopes. Slopes are 8 to 30 percent.
Elevation is 2,000 to 3,200 feet. The average annual
precipitation is 70 to 90 inches, and the mean annual
air temperature is about 43 degrees F. The frost-free
period is 160 to 180 days.

These soils are medial-skeletal, frigid Andic
Haplumbrepts.

Typical pedon of Dobbs loam, 8 to 30 percent slopes,
in Pierce County, about 2 miles west of the junction of
the Mowich and Puyallup Rivers, 2,400 feet north and
1,700 feet east of the southwest corner of sec. 5, T. 16
N.,R. 6 E.

0i—3 to 2 inches; undecomposed needles, leaves, and
twigs.

Oa—2 inches to 0; well decomposed organic mat.

A—O0 to 10 inches; dark brown (10YR 3/3) loam, dark
brown (10YR 4/3) dry; weak medium granular
structure; soft, very friable, slightly sticky and
slightly plastic; weakly smeary; many very fine and
fine, common medium, and few coarse roots; many
very fine irregular pores; about 10 percent pebbles;
slightly acid; abrupt wavy boundary.

Bw1—10 to 21 inches; dark brown (7.5YR 4/4) very
gravelly loam, brown (7.5YR 5/4) dry; moderate fine
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; weakly smeary;
common very fine and fine and few medium roots;
many very fine irregular pores; about 25 percent
pebbles and 10 percent cobbles; slightly acid; clear
wavy boundary.

Bw2—21 to 28 inches; dark yellowish brown (10YR 4/4)
very gravelly loam, yellowish brown (10YR 5/6) dry;
moderate fine and medium subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; weakly smeary; few fine and medium
roots; many very fine irregular pores; about 25
percent pebbles and 10 percent cobbles; slightly
acid; clear wavy boundary.

Bw3—28 to 35 inches; yellowish brown (10YR 5/4) very
gravelly loam, very pale brown (10YR 7/4) dry;
moderate medium and coarse subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; weakly smeary; few fine and medium
roots; many very fine irregular pores; about 35
percent pebbles and 10 percent cobbles; slightly
acid; abrupt smooth boundary.

2Cd—35 to 60 inches; dark yellowish brown (10YR 4/4),
dense glacial till that breaks to very gravelly sandy
loam, very pale brown (10YR 7/4) dry; massive;
hard, very firm, nonsticky and slightly plastic; about
45 percent pebbles and 10 percent cobbles; slightly
acid.

The depth to dense glacial till is 30 to 40 inches. The
content of rock fragments in the control section ranges
from 35 to 50 percent.

The A horizon has hue of 7.5YR or 10YR, value of 2
or 3 when moist and 4 or 5 when dry, and chroma of 3
or 4 when dry.

The Bw horizon has hue of 7.5YR or 10YR, value of
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4 or 5 when moist and 5 to 7 when dry, and chroma of
4 1o 6 when moist and dry. It is very gravelly loam or
very gravelly silt loam.

Some pedons have a C horizon. The 2Cd horizon
has hue of 10YR or 2.5Y, value of 4 or 5 when moist
and 6 or 7 when dry, and chroma of 2 to 6 when moist
and dry. It is dense glacial till that breaks to very
gravelly loam or very gravelly sandy loam.

Edgewick Series

The Edgewick series consists of very deep, well
drained soils formed in alluvium. These soils are on
river terraces. Slopes are 0 to 3 percent. Elevation is 50
to 500 feet. The average annual precipitation is 50 to 70
inches, and the mean annual air temperature is about
50 degrees F. The frost-free period is 140 to 160 days.

These soils are coarse-loamy, mixed, mesic Fluventic
Haplumbrepts.

Typical pedon of Edgewick siit loam, 0 to 3 percent
slopes, in King County, in the town of North Bend,
2,500 feet north and 1,000 feet east of the southwest
corner of sec. 10, T. 23 N., R. 8 E.

Ap—O0 to 8 inches; very dark brown (10YR 2/2) silt
loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; soft, very friable, slightly
sticky and slightly plastic; many very fine roots;
many very fine irregular pores; strongly acid; clear
smooth boundary.

Bw1—8 to 10 inches; olive brown (2.5Y 4/4) silt loam,
light gray (2.5Y 7/2) dry; weak fine subangular
blocky structure; soft, very friable, slightly sticky and
slightly plastic; many very fine roots; many very fine
irregular pores; moderately acid; clear wavy
boundary.

Bw2—10 to 20 inches; olive brown (2.5Y 4/4) silt loam,
light gray (2.5Y 7/2) dry; weak fine subanguiar
blocky structure; soft, very friable, slightly sticky and
slightly plastic; many very fine roots; many very fine
irregular pores; moderately acid; clear wavy
boundary.

C1—20 to 33 inches; olive brown (2.5Y 4/4) fine sandy
loam, pale yellow (2.5Y 7/4) dry; massive; soft, very
friable, nonsticky and nonplastic; many very fine
roots; many very fine irregular pores; about 10
percent pebbles; moderately acid; gradual wavy
boundary.

C2—33 to 46 inches; olive brown (2.5Y 4/4) loamy
sand, light gray (2.5Y 7/2) dry; massive; soft, very
friable, nonsticky and nonplastic; common very fine
roots; many very fine irregular pores; about 10
percent pebbles; moderately acid; clear wavy
boundary.

Soil Survey

2C3—46 to 60 inches; dark grayish brown (2.5Y 4/2)
very gravelly sand, light brownish gray (2.5Y 6/2)
dry; single grain; loose; many very fine irregular
pores; about 50 percent pebbles; neutral.

Depth to the 2C horizon is 40 to more than 60
inches. The umbric epipedon is 7 to 10 inches thick.

The Ap horizon has hue of 10YR or 2.5Y and value
of 2 or 3 when moist and 4 or 5 when dry. Reaction is
very strongly acid to moderately acid.

The Bw horizon has hue of 10YR or 2.5Y, value of 6
or 7 when dry, and chroma of 2 to 4 when moist and
dry. It is silt loam, loam, or fine sandy loam.

The C horizon has hue of 10YR or 2.5Y, value of 6
or 7 when dry, and chroma of 2 to 4 when moist and
dry. It is fine sandy loam in the upper part and grades
to loamy sand in the lower part.

The 2C horizon has hue of 2.5Y or 5Y, value of 2 to
4 when moist and 5 or 6 when dry, and chroma of 1 or
2 when moist and dry. Reaction is slightly acid or
neutral.

Elwell Series

The Elwell series consists of moderately well drained
soils formed in glacial till that has an admixture of
volcanic ash and loess. These soils are moderately
deep to ortstein. They are on glacially modified
mountain back slopes and plateaus. Slopes are 6 to 65
percent. Elevation is 400 to 2,500 feet. The average
annual precipitation is 60 to 80 inches, and the mean
annual air temperature is about 45 degrees F. The
frost-free period is 130 to 150 days.

These soils are coarse-loamy, mixed, frigid, ortstein
Typic Haplorthods.

Typical pedon of Elwell silt loam, 6 to 30 percent
slopes, in King County, about 2.5 miles northeast of
Walsh Lake, 1,800 feet south and 2,600 feet east of the
northwest corner of sec. 34, T. 23 N., R. 7 E.

0a&0i—3 inches to 0; fresh and decomposed needles,
leaves, and twigs.

A—O0 to 8 inches; dark yellowish brown (10YR 4/4) silt
loam, light yellowish brown (10YR 6/4) dry;
moderate medium granular structure; slightly hard,
friable, slightly sticky and slightly plastic; weakly
smeary; common very fine and fine and few
medium roots; many very fine irregular pores; about
10 percent pebbles; strongly acid; gradual smooth
boundary.

Bs1—8 to 16 inches; dark yellowish brown (10YR 4/4)
silt loam, light yellowish brown (10YR 6/4) dry;
moderate very fine subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
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plastic; weakly smeary; common very fine and fine
and few medium roots; many very fine irregular
pores; about 10 percent pebbles; strongly acid,;
abrupt smooth boundary.

Bs2—16 to 26 inches; dark brown (10YR 4/3) gravelly
silt loam, pale brown (10YR 6/3) dry; moderate very
fine subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; weakly
smeary; common very fine and fine and few
medium roots; many very fine irregular pores; about
15 percent pebbles; strongly acid; clear wavy
boundary.

Bs3—26 to 35 inches; yellowish brown (10YR 5/4)
gravelly silt loam, very pale brown (10YR 7/4) dry;
moderate fine subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
weakly smeary; few fine roots; many very fine
irregular pores; about 30 percent pebbles; strongly
acid; clear wavy boundary.

Bsm—35 to 60 inches; grayish brown (2.5Y 5/2) ortstein
that breaks to gravelly silt loam, light gray (2.5Y
7/2) dry; massive in place but parting to strong thick
plates when removed; hard, firm, slightly sticky and
slightly plastic; about 25 percent pebbles; strongly
acid.

The depth to ortstein ranges from 20 to 40 inches.
The overall content of rock fragments in the control
section ranges from 15 to 35 percent, although
individual horizons may contain 35 to 45 percent
pebbles.

The A horizon has hue of 7.5YR or 10YR, value of 2
to 4 when moist and 4 to 6 when dry, and chroma of 2
to 4 when moist and dry. The Bs horizon has hue of
7.5YR or 10YR, value of 4 or 5 when moist and 6 or 7
when dry, and chroma of 3 or 4 when moist and dry. It
is silt loam, gravelly loam, or gravelly silt loam. The
Bsm horizon has hue of 10YR or 2.5Y, value of 5 or 6
when moist and 6 or 7 when dry, and chroma of 2 to 4
when moist and dry. It is ortstein that breaks to gravelly
silt loam, gravelly floam, gravelly sandy loam, or very
gravelly sandy loam.

Ethania Series

The Ethania series consists of very deep, well
drained soils formed in dacitic pumice and volcanic ash
over residuum and colluvium derived from sandstone,
andesite, or glacial till. These soils are on mountain
ridge crests and back slopes and in cirque basins.
Slopes are 8 to 90 percent. Elevation is 3,500 to 5,200
feet. The average annual precipitation is 80 to 110
inches, and the mean annual air temperature is about

37 degrees F. The frost-free period is 90 to 110 days.

These soils are cindery over medial-skeletal Typic
Cryohumods.

Typical pedon of Ethania very cindery loamy sand,
sandstone substratum, 30 to 65 percent slopes, in
Pierce County, St. Regis Kapowsin Tree Farm, south of
St. Regis Road 3210, about 1,950 feet east and 1,250
feet south of the northwest corner of sec. 26, T. 16 N.,
R.6 E.

Oe—1 inch to 0; slightly decomposed needles, twigs
and bark.

E—0 to 2 inches; brown (7.5YR 4/2) very cindery loamy
sand, brown (7.5YR 5/2) dry; weak very fine
subangular blocky structure; soft, very friable,
nonsticky and nonplastic; weakly smeary; common
very fine, fine, medium, and coarse roots; about 35
percent by volume pumice 2 to 10 millimeters in
diameter; very strongly acid; NaF pH less than 9.2;
abrupt smooth boundary.

Bhs—2 to 3 inches; dark reddish brown (5YR 3/2) very
cindery loamy sand, reddish brown (5YR 4/3) dry;
weak fine subangular blocky structure; soft, friable,
nonsticky and nonplastic; weakly smeary; few very
fine and fine roots; about 30 percent by volume
pumice 2 to 10 millimeters in diameter; strongly
acid; abrupt irregular boundary.

Bs1—3 to 6 inches; reddish brown (5YR 4/4) very
cindery loamy sand, reddish yellow (5YR 6/6) dry;
weak fine subangular blocky structure; soft, friable,
nonsticky and nonplastic; weakly smeary; few very
fine and fine roots; about 40 percent by volume
pumice 2 to 10 millimeters in diameter; moderately
acid; NaF pH 11.5; abrupt irregular boundary.

Bs2—6 to 14 inches; strong brown (7.5YR 4/6) very
cindery loamy sand, reddish yellow (7.5YR 7/6) dry;
weak fine subangular blocky structure; soft, very
friable, nonsticky and nonplastic; weakly smeary;
few very fine roots; about 40 percent by volume
pumice 2 to 10 millimeters in diameter; moderately
acid; NaF pH 12.0+; abrupt irregular boundary.

2Eb—14 to 17 inches; grayish brown (10YR 5/2) loam,
light gray (10YR 7/2) dry; weak fine subangular
blocky siructure; soft, friable, nonsticky and slightly
plastic; moderately smeary; few very fine and fine
roots; about 5 percent hard sandstone pebbles;
strongly acid; NaF pH 9.6; abrupt smooth boundary.

2Bwb1—17 to 25 inches; dark yellowish brown (10YR
4/6) very gravelly loam, brownish yellow (10YR 6/6)
dry; moderate fine and medium subangular blocky
structure; slightly hard, friable, nonsticky and slightly
plastic; moderately smeary; few very fine, fine, and
coarse roots; about 35 percent hard sandstone
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pebbles; strongly acid; NaF pH 11.0; abrupt smooth
boundary.

2Bwb2—25 to 36 inches; dark yellowish brown (10YR
4/8) very gravelly sandy loam, brownish yellow
(10YR 6/6) dry; weak fine subangular blocky
structure; slightly hard, friable, nonsticky and slightly
plastic; moderately smeary; few fine roots; about 30
percent hard sandstone pebbles and 15 percent soft
sandstone cobbles; moderately acid; NaF pH 11.0;
abrupt smooth boundary.

2BCb—36 to 60 inches; olive brown (2.5Y 4/4)
extremely cobbly loamy sand, pale yellow (2.5Y 7/4)
dry; weak fine subangular blocky structure; soft,
very friable, nonsticky and nonplastic; weakly
smeary; about 20 percent hard sandstone pebbles
and 50 percent sandstone cobbles; moderately acid;
NaF pH 11.0.

The upper 4 to 14 inches of the particle-size control
section has 35 to 50 percent volcanic pumice and
cinders 2 to 10 millimeters in diameter and 25 to 40
percent volcanic ash. The lower part has less than 10
percent volcanic ash and pumice and 40 to 70 percent
sandstone or andesite pebbles and cobbles by volume.

The E horizon has hue of 5YR, 7.5YR, or 10YR,
value of 4 or 5 when moist and 5 or 6 when dry, and
chroma of 1 or 2 when moist and dry. Reaction is very
strongly acid to moderately acid.

The Bhs horizon has value of 3 or 4 when moist and
4 or 5 when dry and chroma of 2 to 4 when moist and
dry. Reaction is very strongly acid to moderately acid.

The Bs horizon has hue of 5YR, 7.5YR, or 10YR,
value of 4 to 6 when moist and 5 to 8 when dry, and
chroma of 4 to 8 when moist and dry. Reaction is
strongly acid or moderately acid.

The 2Eb horizon has hue of 7.5YR or 10YR, value of
4 or 5 when moist and 6 to 8 when dry, and chroma of
1 or 2 when moist and dry. It is loam or sandy loam in
the fine-earth fraction. It has 5 to 20 percent coarse
fragments by volume. Reaction is strongly acid or
moderately acid.

The 2Bwb horizon has hue of 5YR, 7.5YR, or 10YR,
value of 3 or 4 when moist and 4 to 6 when dry, and
chroma of 4 to 6 when moist and dry. It is loam or
sandy loam in the fine-earth fraction. It has 35 to 60
percent coarse fragments by volume. Reaction is
strongly acid or moderately acid.

The 2BCb horizon has hue of 10YR or 2.5Y, value of
4 or 5 when moist and 6 or 7 when dry, and chroma of
4 to 6 when moist and dry. It is sandy loam or loamy
sand in the fine-earth fraction. It has 50 to 70 percent
coarse fragments by volume. Reaction is strongly acid
or moderately acid.

Soil Survey

Foss Series

The Foss series consists of very deep, well drained
soils formed in volcanic ash and pumice over residuum
and colluvium derived from andesite. These soils are on
the interior side slopes and back slopes of cirque
basins, on broad ridge crests, and on benches. Slopes
are 8 to 65 percent. Elevation is 3,000 to 5,000 feet.
The average annual precipitation is 70 to 110 inches,
and the mean annual air temperature is about 42
degrees F. The frost-free period is 110 to 130 days.

These soils are medial over loamy-skeletal, mixed
Typic Cryorthods.

Typical pedon of Foss stony sandy loam, 8 to 30
percent slopes, in Pierce County, about 2 miles east of
the junction of Lighting Creek and the White River, 400
feet west and 1,600 feet north of the southeast corner
of sec. 32, T. 19 N., R. 10 E.

A—0 to 4 inches; very dark brown (10YR 2/2) stony
sandy loam, light brownish gray (10YR 6/2) dry;
moderate fine and medium granular structure; soft,
very friable, nonsticky and nonplastic; common very
fine and fine roots; about 10 percent pebbles and 5
percent stones; strongly acid; abrupt smooth
boundary.

Bs1-—4 to 10 inches; yellowish brown (10YR 5/4)
gravelly sandy loam, light yellowish brown (10YR
6/4) dry; single grain; loose, nonsticky and
nonplastic; weakly smeary; many very fine, fine,
medium, and coarse roots; about 15 percent
pebbles; moderately acid; gradual smooth
boundary.

Bs2-—10 to 16 inches; strong brown (7.5YR 4/6)
gravelly sandy loam, brown (7.5YR 5/4) dry; single
grain; loose, nonsticky and nonplastic; weakly
smeary; common very fine, fine, and medium roots;
about 30 percent pebbles; moderately acid; gradual
irregular boundary.

2Bs3—16 to 32 inches; dark brown (7.5YR 3/4) very
cobbly silt loam, reddish brown (5YR 4/4) dry; weak
medium subangular blocky structure; soft, very
friable, slightly sticky and slightly plastic; moderately
smeary; common fine and medium roots; few thin
silt coatings on faces of peds and in pores; about
35 percent cobbles and 15 percent pebbles;
strongly acid; clear wavy boundary.

2BC1—32 to 48 inches; dark reddish brown (5YR 3/3)
very gravelly silt loam, brown (7.5YR 5/4) dry;
moderate medium subangular blocky structure; soft,
very friable, slightly sticky and slightly plastic;
moderately smeary; few fine and medium roots;
common thin silt coatings on faces of peds and in
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pores; about 45 percent pebbles and 5 percent
cobbles; moderately acid; abrupt smooth boundary.

2BC2—48 to 60 inches; dark reddish brown (5YR 3/4)
very gravelly silt loam, reddish brown (5YR 4/4) dry;
strong thin and medium platy structure; very hard,
very firm, slightly sticky and slightly plastic;
moderately smeary; common thin to thick silt
coatings on faces of peds and in pores; about 50
percent pebbles and 5 percent cobbles; moderately
acid.

The control section is loam or silt loam. It has 35 to
55 percent rock fragments, including 5 to 40 percent
cobbles. Reaction is strongly acid or moderately acid
throughout the profile.

The A horizon has hue of 7.5YR or 10YR, value of 2
or 3 when moist and 5 or 6 when dry, and chroma of 2
to 4 when moist and dry. It has 2 to 10 percent stones.

The Bs horizon has hue of 7.5YR or 10YR and value
and chroma of 4 to 6 when moist and dry. It is sandy
loam or loam in the fine-earth fraction. It has 15 to 35
percent gravel.

The 2Bs horizon has hue of 5YR or 7.5YR, value of
3 or 4 when moist and 3 to 5 when dry, and chroma of
2 to 4 when moist and dry. It is loam or silt loam in the
fine-earth fraction. It has 35 to 60 percent coarse
fragments.

The 2BC horizon is loam or silt loam in the fine-earth
fraction. It has 40 to 60 percent coarse fragments.

Gallup Series

The Gallup series consists of very deep, well drained
soils formed in volcanic ash and colluvium derived from
breccia. These soils are on glacially modified mountain
ridgetops and back slopes. Slopes are 15 to 65 percent.
Elevation is 2,700 to 3,600 feet. The average annual
precipitation is 80 to 100 inches, and the mean annual
air temperature is about 42 degrees F. The frost-free
period is 95 to 120 days.

These soils are coarse-loamy, mixed Humic
Cryorthods.

Typical pedon of Gallup loam, breccia substratum, 30
to 65 percent slopes, in King County, about 3 miles
southwest of North Bend, 1,800 feet north and 700 feet
east of the southwest corner of sec. 20, T. 23 N., R. 8
E.

Oa—2 inches to 0; undecomposed needles and twigs.

A—O0 to 4 inches; dark reddish brown (5YR 3/2) loam,
brown (7.5YR 5/4) dry; moderate fine granular
structure; slightly hard, friable, nonsticky and slightly
plastic; weakly smeary; many very fine, fine, and
medium roots; many very fine irregular pores; about

5 percent pebbles; very strongly acid; abrupt
smooth boundary.

E—4 to 7 inches; dark reddish gray (5YR 4/2) loam,
pinkish gray (5YR 6/2) dry; moderate very fine
subangular blocky structure; slightly hard, very
friable, nonsticky and slightly plastic; weakly
smeary; common very fine, fine, and medium roots;
many very fine irregular pores; about 5 percent
pebbles; extremely acid; abrupt wavy boundary.

Bhs—7 to 15 inches; dark reddish brown (5YR 3/4)
loam, reddish brown (5YR 5/3) dry; moderate very
fine and fine subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
weakly smeary; common very fine and fine and few
medium roots; many very fine irregular pores; about
5 percent pebbles; extremely acid; clear wavy
boundary.

Bs1—15 to 23 inches; dark brown (7.5YR 4/4) loam,
brown (7.5YR 5/4) dry; moderate very fine and fine
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; weakly smeary; few fine
and medium roots; many very fine irregular pores;
about 10 percent pebbles; extremely acid; gradual
wavy boundary.

Bs2—23 to 36 inches; dark yellowish brown (10YR 4/4)
gravelly loam, light yellowish brown (10YR 6/4) dry;
weak very fine and fine subangular blocky structure;
hard, friable, slightly sticky and slightly plastic;
weakly smeary; few fine roots; many very fine
irregular pores; about 20 percent pebbles and 5
percent cobbles; very strongly acid; gradual wavy
boundary.

Bs3—36 to 49 inches; dark yellowish brown (10YR 4/4)
gravelly sandy loam, light yellowish brown (10YR
6/4) dry; weak fine subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; weakly smeary; few fine roots; many very
fine irregular pores; about 25 percent pebbles and 5
percent cobbles; very strongly acid; clear smooth
boundary.

C—49 to 60 inches; dark yellowish brown (10YR 4/6)
gravelly loam, very pale brown (10YR 7/4) dry;
massive; slightly hard, friable, slightly sticky and
slightly plastic; weakly smeary; many very fine
irregular pores; about 15 percent pebbles and 5
percent cobbles; extremely acid.

The content of rock fragments in the control section
ranges from 15 to 35 percent.

The A horizon has hue of 5YR or 7.5YR, value of 4
or 5 when dry, and chroma of 2 to 4 when moist and
dry. Some pedons do not have an A horizon.

The E horizon has hue of 5YR or 7.5YR, value of 4
or 5 when moist and 6 or 7 when dry, and chroma of 1
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or 2 when moist and dry. It is loam or silt loam.

The Bhs and Bs1 horizons have hue of 5YR or
7.5YR, value of 3 or 4 when moist, and chroma of 3 or
4 when moist and 3 to 6 when dry. They are loam, silt
loam, gravelly loam, or gravelly silt loam.

The Bs2 and Bs3 horizons have hue of 7.5YR or
10YR, value of 5 or 6 when dry, and chroma of 4 to 6
when moist and dry. They are gravelly loam, gravelly
silt loam, or gravelly sandy loam.

The C horizon has value of 6 or 7 when dry and
chroma of 4 to 6 when moist and dry. It is gravelly
loam, gravelly sandy loam, very gravelly loam, or very
gravelly sandy loam.

Getchell Series

The Getchell series consists of moderately well
drained soils formed in volcanic ash, colluvium, and
dense glacial till. These soils are moderately deep to
ortstein. They are on mountain back slopes and
plateaus. Slopes are 6 to 65 percent. Elevation is 1,800
to 3,000 feet. The average annual precipitation is 80 to
95 inches, and the mean annual air temperature is
about 43 degrees F. The frost-free period is 95 to 115
days.

These soils are coarse-loamy, mixed, ortstein Typic
Cryorthods.

Typical pedon of Getchell loam, 15 to 30 percent
slopes, in King County, about 1 mile southwest of Lake
Hancock, 2,200 feet west and 1,100 feet north of the
southeast corner of sec. 17, T. 24 N., R. 9 E.

Oi—3 to 2 inches; undecomposed needles and twigs.

0Oa—2 inches to 0; decomposed organic mat.

E—O to 3 inches; dark gray (10YR 4/1) loamy sand,
gray (10YR 6/1) dry; single grain; loose, nonsticky
and nonplastic; weakly smeary; common very fine,
fine, and medium and few coarse roots; many very
fine irregular pores; about 5 percent pebbles;
extremely acid; abrupt wavy boundary.

Bhs—3 to 7 inches; black (5YR 2/1) silt loam, dark
reddish brown (5YR 3/2) dry; moderate fine granular
structure; soft, very friable, slightly sticky and
slightly plastic; weakly smeary; common very fine
and fine and few medium roots; many very fine
irregular pores; about 5 percent pebbles; very
strongly acid; abrupt wavy boundary.

Bs1—7 to 12 inches; dark reddish brown (5YR 3/4)
loam, reddish brown (5YR 4/4) dry; moderate fine
and medium angular blocky structure; slightly hard,
firm, slightly sticky and slightly plastic; weakly
smeary; common very fine and few fine roots; about
10 percent pebbles; very strongly acid; clear wavy
boundary.

Soil Survey

Bs2—12 to 19 inches; dark brown (7.5YR 3/4) loam,
brown (7.5YR 5/4) dry; moderate very fine and fine
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; weakly smeary;
few very fine and fine roots; many very fine irregular
pores; about 5 percent pebbles; very strongly acid;
abrupt wavy boundary.

Bs3—19 to 30 inches; light yellowish brown (10YR 6/4)
gravelly loam, very pale brown (10YR 7/4) dry;
moderate fine and medium subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; weakly smeary; few fine roots; many
very fine irregular pores; about 15 percent pebbles;
very strongly acid; clear wavy boundary.

2Bsm—30 to 60 inches; light olive brown (2.5Y 5/4)
ortstein that breaks to loam, pale yellow (2.5Y 7/4)
dry; massive; hard, firm, slightly sticky and slightly
plastic; weakly smeary; about 5 percent pebbles;
very strongly acid.

The depth to ortstein ranges from 20 to 40 inches.
The content of rock fragments in the control section
ranges from 0 to 10 percent.

The E horizon has hue ot 7.5YR or 10YR, value of 4
or 5 when moist and 6 or 7 when dry, and chroma of 1
or 2 when moist and dry.

The Bhs horizon has hue of 5YR or 7.5YR, value of
2 or 3 when moist and 3 or 4 when dry, and chroma of
1 or 2 when moist and dry. It is silt loam or loam.

The Bs horizon has hue of 5YR, 7.5YR, or 10YR,
value of 3 to 6 when moist and 4 to 7 when dry, and
chroma of 4 to 6 when moist and dry. It is loam or
gravelly loam.

The 2Bsm horizon has hue of 10YR, 2.5Y, or 5Y,
value of 4 or 5 when moist and 6 or 7 when dry, and
chroma of 2 to 4 when moist and dry. It is ortstein that
breaks to silt loam, loam, or gravelly loam.

Greenwater Series

The Greenwater series consists of very deep,
somewhat excessively drained soils formed in alluvium
derived from andesite and pumice. These soils are on
terraces. Slopes are 0 to 8 percent. Elevation is 500 to
1,800 feet. The average annual precipitation is 50 to 70
inches, and the mean annual air temperature is about
49 degrees F. The frost-free period is 140 to 160 days.

These soils are mixed, mesic Dystric
Xeropsamments.

Typical pedon of Greenwater loamy sand, 0 to 8
percent slopes, in Pierce County, about 3 miles west of
the Nisqually Park Ranger Station, 1,800 feet south and
200 feet east of the northwest corner of sec. 31, T. 15
N., R. 7 E.
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0Oi—3 inches to 0.5 inch; undecomposed twigs, leaves,
and moss.

0Oa—0.5 inch to 0; decomposed organic mat.

A—O0 to 5 inches; very dark brown (10YR 2/2) loamy
sand, dark grayish brown (10YR 4/2) dry; weak fine
granular structure; soft, very friable, nonsticky and
nonplastic; common very fine, fine, and medium
roots; many fine irregular pores; about 10 percent
pumice 2 to 5 millimeters in diameter; strongly acid,;
clear smooth boundary.

Bs—5 to 17 inches; dark brown (7.5YR 3/4) loamy
sand, brown (7.5YR 5/4) dry; massive; soft, very
friable, nonsticky and nonplastic; few very fine, fine,
and medium roots; many fine irregular pores; about
10 percent pumice 2 to 5 millimeters in diameter;
moderately acid; abrupt smooth boundary.

C1—17 to 25 inches; dark grayish brown (10YR 4/2)
sand, light brownish gray (10YR 6/2) dry; massive;
slightly hard, firm, nonsticky and nonplastic; few
very fine roots; common fine irregular pores; about
10 percent pumice 2 to 5 millimeters in diameter;
moderately acid; clear smooth boundary.

C2—25 to 51 inches; dark gray {10YR 4/1) coarse
sand, gray (10YR 6/1) dry; single grain; loose; many
fine irregular pores; about 5 percent pumice 2 to 5
millimeters in diameter and 5 percent pebbles;
slightly acid; clear smooth boundary.

2C3—51 to 60 inches; dark gray (10YR 4/1) very
gravelly coarse sand, gray (10YR 6/1) dry; single
grain; loose; many fine irregular pores; about 55
percent pebbles and 5 percent pumice 2 to 5
millimeters in diameter; slightly acid.

The thickness of the solum is 14 to 24 inches. In the
control section, the content of rock fragments ranges
from 0 to 10 percent and the content of pumice ranges
from 5 to 15 percent.

The A horizon has value of 2 or 3 when moist and
chroma of 2 or 3 when moist and dry.

The Bs horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 4 or 5 when dry, and chroma of
3 or 4 when moist and dry. It is loamy sand or sand.

The C horizon has hue of 10YR or 2.5Y, value of 3
or 4 when moist and 5 or 6 when dry, and chroma of 1
or 2 when moist and dry. It is sand or coarse sand.

The 2C horizon has hue of 10YR or 2.5Y, vaiue of 3
or 4 when moist and 5 or 6 when dry, and chroma of 1
or 2 when moist and dry. It is very gravelly sand or very
gravelly coarse sand.

Grotto Series

The Grotto series consists of very deep, somewhat
excessively drained soils formed in alluvium. These

soils are on river terraces. Slopes are 0 to 8 percent.
Elevation is 1,600 to 2,800 feet. The average annual
precipitation is 60 to 100 inches, and the average
annual air temperature is about 45 degrees F. The
frost-free period is 135 to 155 days.

These soils are sandy-skeletal, mixed, frigid Typic
Haplorthods.

Typical pedon of Grotto gravelly loamy sand, 0 to 8
percent slopes, in King County, about 0.5 mile south of
Greenwater, 2,400 feet south and 1,300 feet west of the
northeast corner of sec. 10, T. 19 N., R. 9 E.

Oi—2 inches to 1 inch; forest litter, including
undecomposed needles, bark, and twigs.

Oe—1 inch to 0; decomposed needles, twigs, and bark.

E—O0 to 5 inches; brown (7.5YR 5/2) gravelly loamy
sand, pinkish gray (7.5YR 7/2) dry; weak fine
subangular blocky structure; soft, friable, nonsticky
and nonplastic; many fine and common medium and
coarse roots; many fine irregular pores; about 30
percent pebbles; moderately acid; clear smooth
boundary.

Bhs—5 to 19 inches; dark brown (7.5YR 3/2) very
gravelly coarse sand, brown (10YR 4/3) dry; weak
fine subangular blocky structure; common fine,
medium, and coarse roots; many fine irregular
pores; about 40 percent pebbles; moderately acid;
clear wavy boundary.

Bs—19 to 36 inches; brown (10YR 4/3) and strong
brown (7.5YR 5/6) very gravelly coarse sand, pale
brown {10YR 6/3) and reddish yellow (7.5YR 7/6)
dry; massive; hard when in place and slightly hard
or soft when removed, firm when in place and
friable when removed, nonsticky and nonplastic;
common medium roots; many fine irregular pores;
about 45 percent pebbles; slightly acid; clear
smooth boundary.

C—36 to 60 inches; yellowish brown (10YR 5/4 and
5/6) very gravelly sand, light yellowish brown (10YR
6/4) and brownish yellow (10YR 6/6) dry; massive;
hard when in place and slightly hard when removed,
firm when in place and friable when removed,
nonsticky and nonplastic; few medium roots; about
55 percent pebbles; slightly acid.

The particle-size control section ranges from 35 to 55
percent coarse fragments by volume.

The E horizon has hue of 7.5YR or 10YR, value of 2
to 5 when moist and 4 to 7 when dry, and chroma of 2
to 4 when moist and dry. The upper 3 inches has value
and chroma of 2 or 3 when moist. The content of
coarse fragments is 20 to 50 percent by volume.
Reaction is strongly acid or very strongly acid.

The Bs horizon has hue of 7.5YR or 10YR, value of
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3 to 5 when moist, and chroma of 3 to 6 when moist
and dry. It is very gravelly loamy sand, very gravelly
sand, or very gravelly coarse sand. It has 35 to 60
percent coarse fragments. Reaction is moderately acid
or slightly acid.

The C horizon has hue of 7.5YR, 10YR, or 2.5Y,
value of 3 to 5 when moist and 4 to 7 when dry, and
chroma of 2 to 6 when moist and dry. It is very gravelly
sand or very gravelly coarse sand. It has 35 to 60
percent coarse fragments. Reaction is moderately acid
or slightly acid.

Hartnit Series

The Hartnit series consists of well drained soils
formed in glacial till, volcanic ash, and colluvium
weathered from andesite. These soils are moderately
deep to bedrock. They are on glacially modified
mountain ridgetops and back slopes. Slopes are 8 to 30
percent. Elevation is 2,600 to 3,600 feet. The average
annual precipitation is 80 to 100 inches, and the mean
annual air temperature is about 42 degrees F. The
frost-free period is 90 to 100 days.

These soils are coarse-loamy, mixed Typic
Cryorthods.

Typical pedon of Hartnit silt ioam, 8 to 30 percent
slopes, in King County, about 1 mile east of Kernston,
200 feet west and 400 feet south of the northeast
corner of sec. 30, T.23 N., R. 8 E.

Oa—7 inches to 0; decomposed needles, leaves, and
twigs.

A—0 to 3 inches; dark brown (7.5YR 4/4) silt loam,
brown (7.5YR 5/4) dry; weak fine subangular blocky
structure; slightly hard, friable, nonsticky and
nonplastic; weakly smeary; common very fine and
fine roots; many very fine irregular pores; about 10
percent pebbles; strongly acid; abrupt smooth
boundary.

Bhs—3 to 11 inches; strong brown (7.5YR 4/6) gravelly
silt loam, strong brown (7.5YR 5/6) dry; weak
medium subangular blocky structure; slightly hard,
friable, nonsticky and nonplastic; weakly smeary;
common very fine and few fine roots; many very
fine irregular pores; about 20 percent pebbles;
strongly acid; clear smooth boundary.

Bs—11 to 20 inches; dark yellowish brown (10YR 4/4)
gravelly silt loam, yellowish brown (10YR 5/4) dry;
moderate medium subangular blocky structure;
slightly hard, friable, nonsticky and nonplastic;
weakly smeary; common very fine roots; many very
fine irregular pores; about 25 percent pebbles;
strongly acid; abrupt smooth boundary.

C—20 to 31 inches; dark yellowish brown (10YR 4/4)
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very gravelly silt loam, light yellowish brown (10YR

6/4) dry; moderate medium subangular blocky

structure; slightly hard, friable, nonsticky and

nonplastic; weakly smeary; few very fine roots;

many very fine irregular pores; about 40 percent

pebbles; strongly acid; abrupt smooth boundary.
2R—31 inches; andesite.

The depth to bedrock is 20 to 40 inches. The overall
content of rock fragments in the particle-size control
section ranges from 15 to 35 percent by weighted
average, although individual horizons contain as much
as 50 percent.

The A horizon has hue of 5YR or 7.5YR, value of 3
or 4 when moist, and chroma of 3 or 4 when moist and
dry. Some pedons have an E horizon.

The Bhs and Bs horizons have hue of 7.5YR or
10YR, value of 3 to 5 when moist and 4 or 5 when dry,
and chroma of 3 to 6 when moist and dry. They are silt
loam, loam, gravelly siit loam, or gravelly loam.

The C horizon has hue of 10YR or 2.5Y, value of 3
or 4 when moist and 5 to 7 when dry, and chroma of 3
or 4 when moist and dry. It is gravelly silt loam, gravelly
loam, very gravelly silt loam, or very gravelly loam.

Haywire Series

The Haywire series consists of well drained soils
formed in volcanic ash and pumice over residuum and
colluvium derived from extrusive igneous rocks or from
tuff and breccia. These soils are moderately deep to
bedrock. They are on ridgetops and mountain back
slopes. Slopes are 8 to 65 percent. Elevation is 3,400 to
6,000 feet. The average annual precipitation is 80 to
120 inches, and the mean annual air temperature is
about 40 degrees F. The frost-free period is 90 to 110
days.

These soils are loamy-skeletal, mixed Typic
Cryohumods.

Typical pedon of Haywire sandy loam, 30 to 65
percent slopes, in King County, on Grass Mountain,
2,250 feet east and 1,900 feet north of the southwest
corner of sec. 21, T.20 N., R. 8 E.

Oi—1 to 0.5 inch; loose forest litter, including needles
and twigs; abrupt smooth boundary.

Oa—0.5 inch to 0; decomposed organic litter; common
fine, medium, and coarse roots; abrupt smooth
boundary.

E—O0 to 1 inch; very dark gray (10YR 3/1) loamy sand
(volcanic ash and pumice), gray (10YR 5/1) dry;
single grain; loose; weakly smeary; many very fine,
fine, and medium roots; very strongly acid; abrupt
smooth boundary.
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Bhs—1 to 4 inches; dusky red (2.5YR 3/2) loam
(volcanic ash and pumice), dark reddish brown
(5YR 3/4) dry; weak fine subangular blocky
structure; soft, friable, slightly sticky and slightly
plastic; moderately smeary; many very fine, fine,
and medium and common coarse roots; about 5
percent pebbles; very strongly acid; clear irregular
boundary.

Bs1—4 to 9 inches; dark reddish brown (5YR 3/4) loam
(volcanic ash and pumice), dark brown (7.5YR 3/4)
dry; weak fine subangular blocky structure; soft,
friable, slightly sticky and slightly plastic; moderately
smeary; many very fine, fine, and medium and
common coarse roots; about 10 percent pebbles;
very strongly acid; clear irregular boundary.

Bs2—9 to 17 inches; dark reddish brown (5YR 3/4)
gravelly loam, dark brown (7.5YR 4/4) dry;
moderate medium subangular blocky structure; soft,
friable, slightly sticky and slightly plastic; moderately
smeary; common very fine and many fine and
medium roots; about 25 percent gravel and 5
percent cobbles; strongly acid; clear irregular
boundary.

Bs3—17 to 25 inches; dark brown (7.5YR 3/4) very
cobbly loam, yellowish brown (10YR 5/4) dry;
moderate medium subangular blocky structure; soft,
friable, slightly sticky and slightly plastic; moderately
smeary; common fine and medium roots; about 25
percent gravel, 10 percent cobbles, and 5 percent
stones; strongly acid; clear smooth boundary.

BC1—25 to 28 inches; dark yellowish brown (10YR 4/4)
extremely cobbly loam, light yellowish brown (10YR
6/4) dry; massive; soft, friable, slightly sticky and
slightly plastic; about 35 percent gravel, 20 percent
cobbles, and 10 percent stones; strongly acid; clear
smooth boundary.

BC2—28 to 36 inches; dark yellowish brown (10YR 4/4)
extremely cobbly loam, light yellowish brown (10YR
6/4) dry; massive; soft, friable, slightly sticky and
slightly plastic; about 50 percent gravel, 20 percent
cobbles, and 10 percent stones; moderately acid;
abrupt smooth boundary.

2R—36 inches; fractured andesite.

The depth to lithic contact is 20 to 40 inches. The
control section is sandy loam, loam, or silt loam in the
fine-earth fraction. It has 35 to 80 percent rock
fragments.

The E horizon has hue of 10YR or 7.5YR, value of 2
to 4 when moist and 4 to 6 when dry, and chroma of 1
or 2 when moist and dry. It has 0 to 10 percent hard
cinders and pebbles. In some pedons it is weakly
expressed or does not occur.

The Bhs horizon has hue of 2.5YR, 5YR, 7.5YR, or

10YR, value of 3 or 4 when moist and 3 to 5 when dry,
and chroma of 2 to 4 when moist and dry. It is sandy
loam, loam, loamy sand, gravelly sandy loam, or
gravelly loam. It has 5 to 30 percent pebbles and hard
cinders. Reaction is very strongly acid or strongly acid.

The Bs horizon has hue of 5YR, 7.5YR, or 10YR,
value of 3 or 4 when moist and 3 to 6 when dry, and
chroma of 3 to 6 when moist and dry. The upper part of
this horizon is loam, gravelly sandy loam, very gravelly
sandy loam, very gravelly loam, gravelly loam, or very
cobbly loam. It has 10 to 40 percent pebbles and 0 to
10 percent cobbles. The lower part is very cobbly loam,
extremely gravelly loam, extremely gravelly sandy loam,
gravelly loam, or very gravelly loam. It has 25 to 50
percent pebbles, 5 to 15 percent cobbles, and 0 to 5
percent stones.

The BC horizon has hue of 7.5YR, 10YR, or 2.5Y,
value of 4 or 5 when moist and 6 or 7 when dry, and
chroma of 4 to 6 when moist and dry. It is very gravelly
loam, very gravelly silt loam, or extremely cobbly loam.
It ranges from 30 to 60 percent pebbles, 10 to 20
percent cobbles, and 0 to 10 percent stones. Reaction
is strongly acid or moderately acid.

Hinker Series

The Hinker series consists of well drained soils
formed in volcanic ash and in colluvium and slope
alluvium derived from phyllite. These soils are
moderately deep to bedrock. They are on glacially
modified mountain shoulder slopes. Slopes are 8 to 90
percent. Elevation is 3,500 to 4,200 feet. The average
annual precipitation is 85 to 100 inches, and the mean
annual air temperature is about 41 degrees F. The
frost-free period is 85 to 100 days.

These soils are loamy-skeletal, mixed Humic
Cryorthods.

Typical pedon of Hinker gravelly sandy loam, 30 to
65 percent slopes, in King County, about 4 miles
southeast of Skykomish, 2,000 feet west and 1,800 feet
south of the northeast corner of sec. 4, T. 25 N., R. 12
E.

Oi—2 inches to 0; undecomposed needles, leaves, and
twigs.

E—O0 to 3 inches; brown (7.5YR 5/2) gravelly loamy
sand, pinkish gray (7.5YR 7/2) dry; massive; slightly
hard, friable, nonsticky and nonplastic; many very
fine, common fine, and few medium roots; many
very fine irregular pores; about 15 percent pebbles;
NaF pH 9.4; very strongly acid; abrupt smooth
boundary.

Bhs1—3 to 8 inches; dark reddish brown (5YR 3/4)
gravelly silt loam, dark brown (7.5YR 4/4) and
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strong brown (7.5YR 5/6) dry; moderate medium
subangular blocky structure; slightly hard, friable,
nonsticky and nonplastic; weakly smeary; common
very fine, fine, medium, and coarse roots; many
very fine irregular pores; about 10 percent pebbles,
10 percent channers, and 5 percent cobbies; NaF
pH 11.0; very strongly acid; clear wavy boundary.

Bhs2—8 to 17 inches; dark brown (7.5YR 3/4) and
strong brown (7.5YR 4/6) very channery loam,
yellowish brown (10YR 5/6) dry; moderate fine
subangular blocky structure; soft, very friable,
nonsticky and nonplastic; weakly smeary; common
very fine and few fine roots; many very fine irregular
pores; about 25 percent channers and 20 percent
pebbles; NaF pH 12.0; very strongly acid; clear
wavy boundary.

2BC—17 to 22 inches; dark grayish brown (2.5Y 4/2)
very channery loam, light yellowish brown (2.5Y 6/4)
dry; weak medium subangular blocky structure; soft,
very friable, nonsticky and nonplastic; weakly
smeary; few very fine roots; many very fine irregular
pores; about 45 percent channers and 10 percent
pebbles; NaF pH 11.5; strongly acid; clear smooth
boundary.

2C—22 to 38 inches; dark grayish brown (2.5Y 4/2)
extremely channery loam, light brownish gray (2.5Y
6/2) dry; massive; soft, very friable, nonsticky and
nonplastic; weakly smeary; many very fine irregular
pores; about 65 percent channers and 5 percent
cobbles; NaF pH 11.0; strongly acid; clear smooth
boundary.

2R—38 inches; highly fractured phyllite.

The depth to bedrock is 20 to 40 inches. The
particle-size control section has 35 to 60 percent
phyllite channers and pebbles and 10 to 25 percent
flagstones.

The E horizon has hue of 5YR, 7.5YR, or 10YR and
value of 4 to 6 when moist and 5 to 7 when dry.

The Bhs horizon has hue of 5YR, 7.5YR, or 10YR,
value of 3 to 5 when moist and 4 to 6 when dry, and
chroma of 4 to 6 when moist and dry. It is channery or
gravelly loam, channery or gravelly silt loam, very
channery loam, or very channery silt loam.

The 2BC and 2C horizons have hue of 2.5Y or 5Y,
value of 4 or 5 when moist and 5 or 6 when dry, and
chroma of 2 to 4 when moist and dry. They are very
channery loam, extremely channery loam, or extremely
channery silt loam.

Humaquepts

Humaguepts consist of very deep, poorly drained
soils formed in alluvium. They are on terraces. Slopes
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are 0 to 5 percent. Elevation is 1,800 to 2,800 feet. The
average annual precipitation is 70 to 90 inches, and the
mean annual air temperature is about 43 degrees F.
The frost-free period is 130 to 150 days.

Typical pedon of Humaquepts, 0 to 5 percent slopes,
in Pierce County, about 2.5 miles southeast of Ohop,
2,300 feet east and 1,800 feet south of the northwest
corner of sec. 34, T. 17 N, R. 5 E.

Oi—1 inch to 0; well decomposed organic material.

A1—0 to 5 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
fine granular structure; slightly hard, friable, slightly
sticky and slightly plastic; many very fine and fine,
common medium, and few coarse roots; many very
fine irregular pores; about 10 percent pebbles; very
strongly acid; clear smooth boundary.

A2—5 to 13 inches; very dark grayish brown (10YR 3/2)
silt loam, light brownish gray (10YR 6/2) dry;
moderate fine subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
common fine roots; many fine irregular pores; about
10 percent pebbles; very strongly acid; clear smooth
boundary.

Bg—13 to 25 inches; grayish brown (10YR 5/2) gravelly
silty clay loam, light gray (10YR 7/2) dry; common
medium prominent mottles, yellowish red (5YR 5/8)
moist and dry; moderate medium subangular blocky
structure; very hard, firm, sticky and plastic; few fine
roots; many very fine and fine tubular pores; about
15 percent pebbles; few thin clay films on faces of
peds; strongly acid; clear smooth boundary.

Cg—25 to 60 inches; grayish brown (10YR 5/2) very
gravelly loam, light gray (10YR 7/2) dry; massive;
hard, firm, slightly sticky and slightly plastic; about
40 percent pebbles and 15 percent cobbles;
strongly acid.

The content of clay in the particle-size control section
ranges from 5 to 35 percent. The thickness of the solum
is 15 to 40 inches. The content of rock fragments in the
particle-size control section ranges from 15 to 50
percent. The distribution of organic carbon varies with
increasing depth.

The A horizon has value of 2 or 3 when moist and 4
to 6 when dry. The Bg horizon has hue of 10YR or 2.5Y
and value of 4 or 5 when moist and 6 or 7 when dry. It
is foam, gravelly sandy loam, or gravelly silty clay loam.
The Cg horizon has hue of 10YR or 2.5Y, value of 4 or
5 when moist and 6 or 7 when dry, and chroma of 1 or
2 when moist and dry. It is silty clay loam, gravelly
sand, or very gravelly loam.
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Humods

Humods consist of moderately deep to very deep,
well drained soils formed in colluvium derived from
granite. They are in areas of avalanche on back slopes
in the mountains. Slopes are 30 to 100 percent.
Elevation is 1,500 to 5,000 feet. The average annual
precipitation is 90 to 120 inches, and the mean annual
air temperature is about 39 degrees F. The frost-free
period is 110 to 130 days.

Typical pedon of Humods, in an area of Orthents,
avalanche chutes-Humods complex, 30 to 100 percent
slopes, in King County, about 1 mile east of the
Skykomish Ranger Station; 2,500 feet east and 1,100
feet south of the northwest corner of sec. 30, T. 26 N,
R. 13 E.

A—0 to 5 inches; black (10YR 2/1) very gravelly sandy
loam, dark brown (7.5YR 4/2) dry; weak fine
subangular blocky structure; soft, very friable,
nonsticky and nonplastic; many very fine, fine, and
medium and common coarse roots; many very fine
irregular pores; about 5 percent stones, 5 percent
cobbles, and 35 percent pebbles; strongly acid;
abrupt wavy boundary.

Bhs—>5 to 14 inches; dark brown (7.5YR 4/4) extremely
stony sandy loam, light yellowish brown (10YR 6/4)
dry; dark reddish brown (5YR 3/2) organic stains,
brown (7.5YR 5/2) dry; weak fine subangular blocky
structure; soft, very friable, nonsticky and
nonplastic; many very fine and fine and common
medium and coarse roots; many very fine irregular
pores; about 40 percent stones, 20 percent cobbles,
and 25 percent pebbles; very strongly acid; clear
wavy boundary.

Bs-—14 to 26 inches; dark yellowish brown (10YR 3/4)
extremely stony sandy loam, yellowish brown (10YR
5/4) dry; weak medium subangular blocky structure;
soft, very friable, nonsticky and nonplastic; common
very fine and fine and few medium and coarse
roots; many very fine irregular pores; about 50
percent stones, 20 percent cobbles, and 20 percent
pebbles; strongly acid; abrupt wavy boundary.

2R—26 inches; weathered granite.

The depth to bedrock is 20 to 80 inches. The content
of rock fragments in the control section ranges from 50
to 90 percent.

The A horizon has hue of 5YR, 7.5YR, or 10YR,
value of 2 to 5 when moist and 4 to 7 when dry, and
chroma of 1 or 2 when moist and dry.

The Bhs horizon has hue of 5YR, 7.5YR, or 10YR,
value of 3 or 4 when moist and 5 or 6 when dry, and
chroma of 3 or 4 when moist and dry. It is very gravelly

sandy loam, very cobbly loamy sand, or extremely stony
sandy loam.

The Bs horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 5 or 6 when dry, and chroma of
4 to 6 when moist and dry. It is extremely stony sandy
loam or very gravelly loamy sand.

Index Series

The Index series consists of deep and very deep,
well drained soils formed in volcanic ash and pumice
mixed with colluvium derived from granitic and
metamorphic rocks. These soils are on mountain back
slopes. Slopes are 8 to 90 percent. Elevation is 2,200 to
3,600 feet. The average annual precipitation is 75 to
110 inches, and the mean annual air temperature is
about 42 degrees F. The average frost-free period is
110 to 130 days.

These soils are sandy-skeletal, mixed Haplic
Crychumods.

Typical pedon of Index loamy sand, 65 to 90 percent
slopes, in King County, on the east side of the Hansen
Creek drainage, about 100 feet east of Forest Service
Road 2291.1, about 2,300 feet south and 1,800 feet
west of the northeast corner of sec. 22, T. 22 N., R. 10
E.

Oi—3 to 2 inches; loose forest litter, including needles,
twigs, bark, and moss.

Oa—2 inches to 0; black (10YR 2/1), highly
decomposed organic material that is bound by
roots; abrupt smooth boundary.

E—O0 to 2 inches; gray (10YR 5/1) loamy sand (volcanic
ash and pumice), light gray (N 7/0) dry; weak
medium subangular blocky structure; soft, very
friable, nonsticky and nonplastic; weakly smeary;
many very fine roots; very strongly acid; abrupt
wavy boundary.

Bhs—2 to 4 inches; dark reddish brown (5YR 3/3)
sandy loam (volcanic ash and pumice), dark brown
(7.5YR 4/4) dry; weak fine subangular blocky
structure; slightly hard, firm, slightly sticky and
nonplastic; weakly smeary; many very fine and fine
and few medium and coarse roots; moderately acid;
abrupt wavy boundary.

Bs1—4 to 7 inches; variegated reddish brown (5YR 4/4)
and light gray (2.5Y 7/2) loamy sand {volcanic ash
and pumice), variegated yellowish red (5YR 5/6)
and white (2.5Y 8/2) dry; weak fine subangular
blocky structure; slightly hard, friable, nonsticky and
nonplastic; weakly smeary; many very fine and fine
and few medium and coarse roots; moderately acid;
abrupt irregular boundary.

Bs2—7 to 15 inches; dark brown (7.5YR 4/4) very
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cobbly loamy sand, brown (7.5YR 5/4) dry; weak
fine subangular blocky structure; soft, very friable,
nonsticky and nonplastic; weakly smeary; common
very fine and fine and few medium and coarse
roots; about 15 percent pebbles and 25 percent
cobbles; strongly acid; clear smooth boundary.

2BC—15 to 23 inches; dark yellowish brown (10YR 4/4)
very gravelly loamy sand, strong brown (7.5YR 5/6)
dry; massive; soft, very friable, nonsticky and
nonplastic; common very fine and fine and few
moderate and coarse roots; about 30 percent
pebbles and 20 percent cobbles; moderately acid;
clear smooth boundary.

2C1—23 to 40 inches; light yellowish brown (10YR 6/4)
extremely cobbly sand, very pale brown (10YR 7/4)
dry; massive; slightly hard, very friable, nonsticky
and nonplastic; common very fine and fine roots;
about 25 percent pebbles and 40 percent cobbles;
strongly acid; gradual smooth boundary.

2C2—40 to 57 inches; pale yellow (2.5Y 7/4) extremely
cobbly sand, light yellowish brown (10YR 6/4) dry;
massive; slightly hard, very friable, nonsticky and
nonplastic; about 35 percent pebbles and 30
percent cobbles; strongly acid; clear smooth
boundary.

2Cr—>57 inches; yellowish brown (10YR 5/6), highly
weathered granodiorite, very pale brown (10YR 8/4)
dry; can be cut by a spade with difficulty and breaks
to very gravelly coarse sand; about 60 percent hard
pebbles; slightly acid.

The depth to paralithic contact is 40 to 70 inches.
The content of rock fragments, including hard cinders,
in the particle-size control section ranges from 35 to 70
percent by volume.

The E horizon has hue of 10YR or 7.5YR or is
neutral in hue. It has value of 5 to 7 when moist and 6
or 7 when dry and chroma of 0 to 2 when moist and
dry. Reaction is moderately acid to very strongly acid.

The Bhs horizon has value of 3 to 5 when moist and
4 or 5 when dry and chroma of 3 to 6 when moist and
dry. Reaction is moderately acid to very strongly acid.

The Bs horizon has hue of 2.5Y to 5YR. Where it has
hue of 10YR to 5YR, it has value of 3 or 4 when moist
and 4 or 5 when dry and chroma of 4 to 6 when moist
and dry. Where it has hue of 2.5Y, it has value of 6 to 8
when moist and 7 or 8 when dry and chroma of 2 or 3
when moist and dry. This horizon is sand or loamy sand
in the fine-earth fraction. It has 30 to 60 percent rock
fragments in the lower part. The fine-earth fraction is
more than 60 percent volcanic ash and pumice.
Reaction is moderately acid or strongly acid.

The 2BC horizon has hue of 7.5YR or 10YR, value of
4 or 5, and chroma of 4 to 6 when moist and dry. The
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fine-earth fraction is loamy sand or sand. This horizon
has 40 to 60 percent rock fragments by volume.
Reaction is moderately acid or strongly acid.

The 2C horizon has hue of 10YR or 2.5YR and value
of 6 or 7 when moist and dry. It has 50 to 70 percent
coarse fragments by volume. The coarse fragments are
residual rock fragments. Reaction is moderately acid or
strongly acid.

The bedrock is granitic rock or low-grade
metamorphic rock, such as slate or phyllite.

Jonas Series

The Jonas series consists of deep and very deep,
well drained soils formed in colluvium and residuum
derived from andesite or breccia and tuff. The colluvium
and residuum have an admixture of volcanic ash. These
soils are on mountain back slopes. Slopes are 15 to 90
percent. Elevation is 1,800 to 2,800 feet. The average
annual precipitation is 60 to 90 inches, and the mean
annual air temperature is about 43 degrees F. The
frost-free period is 140 to 160 days.

These soils are medial, frigid Andic Haplumbrepts.

Typical pedon of Jonas gravelly silt loam, 30 to 65
percent slopes, in Pierce County, about 6.5 miles
southeast of Ohop, 2,200 feet east and 1,200 feet south
of the northwest corner of sec. 18, T. 16 N., R. 6 E.

Oa—2 inches to 0; undecomposed needles, leaves, and
twigs.

A1—0 to 7 inches; dark brown (7.5YR 3/2) gravelly silt
loam, brown (7.5YR 5/2) dry; moderate medium
granular structure; slightly hard, very friable, slightly
sticky and slightly plastic; weakly smeary; common
very fine, fine, medium, and coarse roots; many
very fine irregular pores; about 15 percent pebbles,
5 percent cobbles, and 10 percent shotlike
aggregate; strongly acid; clear wavy boundary.

A2—7 to 16 inches; dark brown (10YR 3/3) gravelly silt
loam, brown (10YR 5/3) dry; moderate fine and
medium subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; weakly
smeary; common very fine, fine, medium, and
coarse roots; common very fine and fine irregular
and tubular pores; about 20 percent pebbles and 5
percent cobbles; strongly acid; clear wavy
boundary.

Bw1—16 to 34 inches; dark brown (10YR 3/3) gravelly
clay loam, pale brown (10YR 6/3) dry; weak
medium subangular blocky structure; hard, firm,
slightly sticky and plastic; weakly smeary; few very
fine and fine roots; common very fine tubular pores;
few thin, patchy clay films on faces of some peds;
about 20 percent pebbles and 5 percent cobbles;
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moderately acid; gradual wavy boundary.

Bw2—34 to 42 inches; dark brown (10YR 4/3) gravelly
clay loam, pale brown (10YR 6/3) dry; weak
medium subangular blocky structure; hard, firm,
slightly sticky and plastic; weakly smeary; few very
fine roots; common very fine tubular pores; few thin,
patchy clay films on faces of some peds; about 25
percent pebbles and 5 percent cobbles; moderately
acid; clear wavy boundary.

C—42 to 60 inches; dark yellowish brown (10YR 4/4)
gravelly clay loam, yellowish brown (10YR 5/4) dry;
massive; hard, firm, slightly sticky and slightly
plastic; weakly smeary; few very fine tubular pores;
about 30 percent pebbles and 2 percent cobbles;
moderately acid.

The umbric epipedon is 15 to 36 inches thick. The
depth to bedrock and the thickness of the solum range
from 40 to more than 60 inches. The content of rock
fragments in the particle-size control section ranges
from 15 to 35 percent.

The A horizon has hue of 7.5YR or 10YR, value of 2
or 3 when moist and 4 or 5 when dry, and chroma of 2
or 3 when moist and dry.

The Bw horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 5 or 6 when dry, and chroma of
3 or 4 when moist and dry. It is gravelly loam, gravelly
clay loam, gravelly silt loam, or cobbly loam.

The C horizon has hue of 7.5YR or 10YR, value of 4
or 5 when moist and 5 or 6 when dry, and chroma of 4
to 6 when moist and dry. It is gravelly clay loam,
gravelly loam, or very gravelly loam.

Kaleetan Series

The Kaleetan series consists of deep and very deep,
well drained soils formed in a mixture of volcanic ash
and pumice over colluvium derived from andesite, tuff,
breccia, and glacial till. These soils are on glacially
modified mountain back slopes and toe slopes. Slopes
are 8 to 65 perceni. Elevation is 1,600 to 2,800 feet.
The average annual precipitation is 100 to 120 inches,
the average annual air temperature is about 44 degrees
F. The frost-free period is 135 to 155 days.

These soils are loamy-skeletal, mixed, frigid Typic
Haplohumods.

Typical pedon of Kaleetan sandy loam, 30 to 65
percent slopes, in King County, about 200 feet east of
Cedar River Watershed Road 100, about 800 feet east
and 2,200 feet south of the northwest corner of sec. 26,
T.22N.,R. 9E.

Oi—4 to 3 inches; needles, moss, and twigs.
Oa—3 inches to 0; dark reddish brown (5YR 2.5/2),
highly decomposed forest litter.

E—O0 to 1.5 inches; brown (7.5YR 5/2) loamy sand
(volcanic ash and pumice), pinkish gray (7.5YR 7/2)
dry; weak medium subangular blocky structure; soft,
very friable, nonsticky and nonplastic; many fine,
medium, and coarse roots; about 5 percent
subangular pebbles; NaF pH less than 9.2; very
strongly acid; abrupt wavy boundary.

Bhs—1.5 to 4 inches; variegated 70 percent dark
reddish brown (5YR 3/3) and 30 percent yellowish
red (5YR 5/6) sandy loam (volcanic ash and
pumice), 70 percent reddish brown (5YR 4/4) and
30 percent reddish yellow (7.5YR 6/6) dry; weak
medium subangular blocky structure; soft, very
friable, nonsticky and nonplastic; nonsmeary;
common fine and medium roots; about 5 percent
subangular pebbles; NaF pH 11.5; very strongly
acid; abrupt broken boundary.

Bs1—4 to 9 inches; variegated 70 percent dark brown
(7.5YR 4/4) and 30 percent yellowish red (5YR 5/8)
gravelly sandy loam (volcanic ash), 70 percent
reddish yellow (7.5YR 6/6) and 30 percent reddish
yellow (7.5YR 6/8) dry; weak fine subangular blocky
structure; soft, very friable, nonsticky and
nonplastic; weakly smeary; common fine and
medium roots; about 20 percent subangular pebbles
and 10 percent cobbles; NaF pH 12.0+; strongly
acid; clear wavy boundary.

2Bs2—9 to 23 inches; brown (7.5YR 4/4) very gravelly
sandy loam, light brown (7.5YR 6/4) dry; yellowish
red (5YR 5/8) stains on rock fragments; moderate
very fine subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; weakly
smeary; few fine and medium roots; about 35
percent subangular pebbles and 15 percent
cobbles; NaF pH 12.0+; very strongly acid; gradual
wavy boundary.

2BC—23 to 35 inches; yellowish brown (10YR 5/4) very
gravelly sandy loam, light yellowish brown (10YR
6/4) dry; yellowish red (5YR 5/8) stains on rock
fragments; weak very fine subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; weakly smeary; few fine roots; about
45 percent subangular pebbles and 15 percent
cobbles; NaF pH 12.0+; strongly acid; clear smooth
boundary.

2C1—35 to 56 inches; yellowish brown (10YR 5/4) very
gravelly sandy loam, very pale brown (10YR 7/4)
dry; massive; slightly hard, friable, slightly sticky
and slightly plastic; weakly smeary; few fine roots;
about 45 percent subangular pebbles and 15
percent cobbles; NaF pH 12.0+; moderately acid,
clear wavy boundary.

2C2—56 to 60 inches; yellowish brown (10YR 5/4)
extremely gravelly sandy loam, very pale brown
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(10YR 7/4) dry; massive; slightly hard, friable,
slightly sticky and slightly plastic; weakly smeary;
about 60 percent subangular pebbles and 20
percent cobbles; NaF pH 12.0+; moderately acid.

Some areas are underlain by dense glacial till at a
depth of 40 to 60 inches. The content of rock fragments
in the particle-size control section ranges from 35 to 60
percent by volume.

The E horizon has hue of 7.5YR or 10YR, value of 4
to 6 when moist and 5 to 8 when dry, and chroma of 1
or 2 when moist and dry.

The Bhs and Bs horizons have hue of 5YR or 7.5YR
when moist and dry and are variegated. The Bs horizon
is gravelly sandy loam or gravelly loam. It has 15 to 30
percent rock fragments by volume.

The 2Bs and 2BC horizons have hue of 7.5YR,
10YR, or 2.5Y, value of 4 or 5 when moist and 6 or 7
when dry, and chroma of 4 to 6 when moist and dry.
They are very gravelly sandy loam or very gravelly
loam. They have 35 to 60 percent rock fragments by
volume. Reaction is very strongly acid or strongly acid.

The 2C horizon has hue of 10YR or 2.5Y, value of 5
or 6 when moist and 6 or 7 when dry, and chroma of 3
or 4 when moist and dry. It is very gravelly sandy loam,
very gravelly loamy sand, extremely gravelly sandy
joam, or extremely gravelly loamy sand. It has 50 to 80
percent rock fragments by volume.

Kanaskat Series

The Kanaskat series consists of very deep, well
drained soils formed in a mixture of volcanic ash,
colluvium, and material weathered from extrusive
igneous rocks or tuff and breccia. These soils are on
back slopes in the foothills. Slopes are 0 to 65 percent.
Elevation is 1,000 to 1,700 feet. The average annual
precipitation is 50 to 80 inches, and the mean annual
air temperature is about 47 degrees F. The frost-free
period is 145 to 165 days.

These soils are loamy-skeletal, mixed, mesic Typic
Haplorthods.

Typical pedon of Kanaskat gravelly sandy loam, 30 to
65 percent slopes, in King County, about 5 miles east of
Palmer Junction, 200 feet east of Forest Service Road
5510, about 1,375 feet east and 1,060 feet south of the
northwest corner of sec. 27, T. 21 N., R. 8 E.

Oi—2 inches to 1 inch; needles, leaves, and twigs;
abrupt smooth boundary.

Oa—1 inch to Q; black (10YR 2/1), decomposed forest
litter; abrupt smooth boundary.

A—O0 to 11 inches; grayish brown (10YR 5/2) gravelly
sandy loam (volcanic ash and cinders), pale brown
(10YR 6/3) dry; weak fine subangular blocky

Soil Survey

structure; soft, friable, nonsticky and nonplastic;
weakly smeary; many very fine, fine, and medium
and common coarse roots; about 20 percent
pebbles, including weathered, hard cinders; strongly
acid; abrupt wavy boundary.

2Bs—11 to 23 inches; dark yellowish brown (10YR 4/4)
and strong brown (7.5YR 4/6) extremely gravelly
loam, very pale brown (10YR 7/3) and reddish
yeliow (7.5YR 6/6) dry; massive; slightly hard,
friable, slightly sticky and slightly plastic; moderately
smeary; common very fine and fine and few
medium roots; about 60 percent pebbles and 10
percent cobbles; moderately acid; clear smooth
boundary.

2BC—23 to 38 inches; yellowish brown (10YR 5/4) very
gravelly sandy loam, very pale brown (10YR 7/3)
dry; massive; slightly hard, friable, slightly sticky
and slightly plastic; moderately smeary; common
fine and few very fine and medium roots; about 50
percent pebbles and 10 percent cobbles;
moderately acid; gradual smooth boundary.

2C—38 to 60 inches; light olive brown (2.5Y 5/4)
extremely gravelly coarse sandy loam, light gray
(2.5Y 7/2) dry; massive; hard, firm, slightly sticky
and nonplastic; weakly smeary; few fine roots;
about 60 percent pebbles and 10 percent cobbles;
moderately acid.

The depth to paralithic contact is 55 to 72 inches.
The particle-size control section ranges from 35 to 75
percent rock fragments by volume. Reaction is
moderately acid or strongly acid throughout the profile.

The A horizon has hue of 7.5YR or 10YR, value of 3
to 5 when moist and 5 or 6 when dry, and chroma of 2
to 4 when moist and dry.

The 2Bs horizon has hue of 7.5YR or 10YR, value of
4 or 5 when moist and 5 to 7 when dry, and chroma of
3 to 6 when moist. It is sandy loam or loam in the fine-
earth fraction. It has 30 to 70 percent rock fragments
and 0 to 10 percent hard cinders.

The 2BC horizon has value of 4 or 5 when moist and
6 or 7 when dry. It is sandy loam or loam in the fine-
earth fraction. It has 40 to 60 percent pebble- and
cobble-sized rock fragments.

The 2C horizon has hue of 2.5Y or 10YR, value of 6
or 7 when dry, and chroma of 4 to 6 when moist and 2
to 6 when dry. It is sandy loam or coarse sandy loam in
the fine-earth fraction. It has 45 to 70 percent rock
fragments.

Kapowsin Series

The Kapowsin series consists of moderately well
drained soils formed in dense glacial till. These soils are
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moderately deep to ortstein. They are on glacial till
plains. Slopes are 6 to 65 percent. Elevation is 50 to
800 feet. The average annual precipitation is 35 to 50
inches, and the mean annual air temperature is about
50 degrees F. The frost-free period is 160 to 180 days.

These soils are coarse-loamy, mixed, mesic, ortstein
Aquic Haplorthods.

Typical pedon of Kapowsin gravelly loam, 15 to 30
percent slopes, in Pierce County, about 4 miles
southeast of Orting, 2,400 feet south and 1,600 feet
east of the northwest corner of sec. 11, T. 18 N., R. 5
E.

Oa—2 inches to 0.5 inch; undecomposed needles,
leaves, and twigs.

Oi—0.5 inch to 0; decomposed organic mat.

A—0 to 9 inches; very dark grayish brown (10YR 3/2)
gravelly loam, grayish brown (10YR 5/2) dry;
moderate fine granular structure; soft, very friable,
nonsticky and nonplastic; many very fine, fine, and
medium roots; many fine irregular pores; about 25
percent pebbles and 5 percent cobbles; moderately
acid; clear smooth boundary.

Bs1—9 to 24 inches; dark brown (10YR 4/3) gravelly
loam, pale brown (10YR 6/3) dry; few fine
prominent mottles, reddish brown (5YR 4/4) moist
and dry; weak fine subangular blocky structure; soft,
very friable, nonsticky and nonplastic; common very
fine and fine and few medium roots; common very
fine tubular pores; about 20 percent pebbles and 10
percent cobbles; moderately acid; gradual smooth
boundary.

Bs2—24 to 37 inches; dark yellowish brown (10YR 4/4)
gravelly sandy loam, light yellowish brown (10YR
6/4) dry; few fine prominent mottles, reddish brown
(5YR 4/4) moist and dry; weak fine subangular
blocky structure; soft, very friable, nonsticky and
nonplastic; common very fine and fine and few
medium roots; common very fine tubular pores;
about 20 percent pebbles and 10 percent cobbles;
moderately acid; abrupt smooth boundary.

Bsm—37 to 60 inches; brown (10YR 5/3) ortstein that
crushes to gravelly sandy loam, very pale brown
(10YR 7/3) dry; massive; very hard, very firm,
nonsticky and nonplastic; few fine tubular pores;
about 25 percent pebbles; moderately acid.

The depth to ortstein ranges from 20 to 40 inches.
The content of rock fragments in the particle-size
control section ranges from 20 to 35 percent. It includes
0 to 10 percent cobbles.

The A horizon has hue of 7.5YR or 10YR, value of 3
or 4 when moist, and chroma of 2 or 3 when moist and
dry.

The Bs horizon has hue of 7.5YR or 10YR, value of
4 or 5 when moist and 6 or 7 when dry, and chroma of
3 or 4 when moist and dry. It is gravelly loam, gravelly
silt loam, or gravelly sandy loam.

The Bsm horizon is ortstein that crushes to gravelly
loam or gravelly sandy loam. It has hue of 10YR or
2.5Y, value of 4 or 5 when moist, and chroma of 3 or 4
when moist and dry.

Kindy Series

The Kindy series consists of moderately well drained
soils formed in a mixture of volcanic ash and colluvium
over dense glacial till. These soils are moderately deep
to ortstein. They are on glacially modified mountain
back slopes and plateaus. Slopes are 0 to 65 percent.
Elevation is 1,800 to 2,700 feet. The average annual
precipitation is 75 to 90 inches, and the mean annual
air temperature is about 43 degrees F. The frost-free
period is 95 to 115 days.

These soils are loamy-skeletal, mixed, ortstein Typic
Cryorthods.

Typical pedon of Kindy gravelly loam, 30 to 65
percent slopes, in King County, about 2.5 miles west of
Lost Lake, 1,200 feet west and 2,400 feet south of the
northeast corner of sec. 1, T. 21 N., R. 10 E.

Oi—2 inches to 0; decomposed organic mat.

E—0 to 4 inches; brown (7.5YR 5/2) sandy loam,
pinkish gray (7.5YR 7/2) dry; weak medium
subangular blocky structure; soft, very friable,
nonsticky and nonplastic; weakly smeary; common
very fine and fine roots; many fine irregular pores;
about 10 percent pebbles; strongly acid; abrupt
wavy boundary.

Bs1—4 to 10 inches; dark reddish brown (5YR 3/3) and
yellowish red (5YR 4/6) gravelly silt loam, reddish
brown (5YR 4/3) and yellowish red (5YR 5/6) dry;
moderate medium subangular blocky structure
parting to moderate medium granular; slightly hard,
friable, slightly sticky and slightly plastic; weakly
smeary; many very fine and fine and common
medium and coarse roots; many very fine irregular
pores; about 30 percent pebbles; strongly acid;
abrupt wavy boundary.

Bs2—10 to 14 inches; dark brown (7.5YR 4/4) very
gravelly loam, brown (7.5YR 5/4) dry; weak medium
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; weakly smeary;
common very fine, fine, and medium roots; many
very fine irregular pores; about 40 percent pebbles
and 10 percent cobbles; strongly acid; clear wavy
boundary.

Bs3—14 to 23 inches; dark yellowish brown (10YR 4/6)
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very gravelly loam, yellowish brown (10YR 5/6) dry;
weak fine subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; weakly
smeary; few very fine, fine, and medium roots;
many very fine irregular pores; about 40 percent
pebbles and 10 percent cobbles; strongly acid; clear
smooth boundary.

BC—23 to 32 inches; brown (10YR 5/3) and strong
brown (7.5YR 5/6) very gravelly sandy loam, pale
brown (10YR 6/3) and reddish yellow (7.5YR 6/6)
dry; moderate medium subangular blocky structure;
hard, very firm, slightly sticky and nonplastic;
weakly smeary; few fine roots; many very fine
irregular pores; about 50 percent pebbles and 10
percent cobbles; strongly acid; abrupt wavy
boundary.

2Bsm—32 to 40 inches; dark grayish brown (2.5Y 4/2)
ortstein that crushes to very gravelly sandy loam,
grayish brown (2.5Y 5/2) dry; massive; extremely
hard, extremely firm, slightly sticky and nonplastic;
about 50 percent pebbles; moderately acid.

The depth to ortstein ranges from 20 to 40 inches.
The content of rock fragments in the particle-size
control section ranges from 35 to 60 percent. It includes
0 to 10 percent pebbles.

The E horizon has hue of 5YR, 7.5YR, or 10YR,
value of 5 or 6 when moist and 6 or 7 when dry, and
chroma of 2 or 3 when moist and dry.

The Bs horizon has hue of 5YR or 7.5YR, value of 3
to 5 when moist and 4 to 6 when dry, and chroma of 4
to 6 when moist and dry. It is gravelly loam, gravelly silt
loam, very gravelly loam, or very gravelly silt loam.

The BC horizon has hue of 7.5YR to 2.5Y, value of 4
or 5 when moist and 5 to 7 when dry, and chroma of 3
to 6 when moist and dry. It is very gravelly loam or very
gravelly sandy loam.

The 2Bsm horizon is ortstein that crushes to very
gravelly loam or very gravelly sandy loam. It has hue of
10YR or 2.5Y, value of 4 or 5 when moist and 5 or 6
when dry, and chroma of 2 to 4 when moist and dry.

Klaber Series

The Klaber series consists of very deep, poorly
drained soils formed in lacustrine sediments. These
soils are on terraces. Slopes are 0 to 8 percent.
Elevation is 100 to 1,000 feet. The average annual
precipitation is 50 to 60 inches, and the mean annual
air temperature is about 50 degrees F. The frost-free
period is 165 to 185 days.

These soils are fine, mixed, mesic Typic
Glossaqualfs.

Soil Survey

Typical pedon of Klaber silt loam, 0 to 8 percent
slopes, in Pierce County, about 1 mile north of Ohop,
1,300 feet north and 1,700 feet west of the southeast
corner of sec. 17, T. 17 N., R. 5 E.

A—0 to 3 inches; very dark grayish brown (10YR 3/2)
silt foam, grayish brown (10YR 5/2) dry; strong
medium and coarse granular structure; hard, friable,
slightly sticky and slightly plastic; many very fine
and fine and common medium roots; many very fine
irregular pores; very strongly acid; abrupt smooth
boundary.

AEg—3 to 11 inches; very dark grayish brown (10YR
3/2) silt loam, gray (10YR 6/1) dry; strong medium
granular structure; very hard, firm, slightly sticky
and slightly plastic; common fine and few medium
roots; many fine irregular pores; very strongly acid;
abrupt smooth boundary.

E/Bg—11 to 22 inches; light brownish gray (2.5Y 6/2)
silt loam, light gray (10YR 7/2) dry; common
medium prominent mottles, strong brown (7.5YR
5/8) moist and dry; moderate medium subangular
blocky structure; very hard, firm, slightly sticky and
slightly plastic; common very fine and few fine
roots; many very fine and fine tubular pores; very
strongly acid; clear smooth boundary.

Btg1—22 to 36 inches; grayish brown (10YR 5/2) silty
clay, light gray (2.5Y 7/2) dry; common medium
prominent mottles, strong brown (7.5YR 5/6) moist
and dry; moderate medium and coarse angular
blocky structure; extremely hard, very firm, sticky
and plastic; few fine roots; many fine and medium
tubular pores; many thin and moderately thick clay
films on faces of peds; strongly acid; clear smooth
boundary.

Btg2—36 to 60 inches:; gray (5Y 6/1) silty clay, white
(5Y 8/1) dry; massive in place but parting to
moderate thick plates when removed; extremely
hard, extremely firm, sticky and plastic; common
thin clay films on faces of peds in the upper part;
strongly acid.

The content of clay in the particle-size control section
ranges from 35 to 42 percent. The thickness of the
solum is 15 to 40 inches.

The A horizon has value of 2 or 3 when moist and 4
or 5 when dry. The E/Bg horizon has hue of 10YR or
2.5Y and value of 4 to 6 when moist and 6 or 7 when
dry. It is silt loam or silty clay loam. The Btg1 horizon
has hue of 10YR or 2.5Y, value of 4 or 5 when moist
and 6 to 8 when dry, and chroma of 1 or 2 when moist
and dry. It is silty clay or clay.
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Klapatche Series

The Klapatche series consists of well drained soils
formed in a mixture of volcanic ash and pumice over
colluvium derived from granitic and metamorphic rocks.
These soils are moderately deep to bedrock. They are
on glacially modified mountain ridge crests and back
slopes. Slopes are 8 to 90 percent. Elevation is 2,200 to
4,000 feet. The average annual precipitation is 70 to
110 inches, and the mean annual air temperature is
about 42 degrees F. The frost-free period is 110 to 130
days.

These soils are sandy-skeletal, mixed Haplic
Cryohumods.

Typical pedon of Klapatche loamy sand, 30 to 65
percent slopes, in King County, about 7 miles east of
Chester Morse Lake, 500 feet south and 1,400 feet
west of the northeast corner of sec. 22, T. 22 N., R. 10
E.

Oi—2 to 1.5 inches; loose forest litter, including
needles, twigs, bark, and moss.

Oa—1.5 inches to 0; black (10YR 2/1), decomposed
forest litter bound by common fine and very fine
roots; abrupt smooth boundary.

E—O0 to 3 inches; pinkish gray (7.5YR 6/2) loamy sand
(volcanic ash and pumice), light gray (N 7/0) dry;
weak medium subangular blocky structure; soft,
very friable, nonsticky and nonplastic; many very
fine and fine and few medium roots; many fine
interstitial pores; about 5 percent pebbles; very
strongly acid; abrupt irregular boundary.

B&E—3 to 8 inches; variegated dark reddish brown
(5YR 3/3), dark brown (7.5YR 4/4), and light gray
(10YR 7/1) loamy sand (volcanic ash and pumice),
variegated reddish brown (5YR 4/4), reddish yellow
(7.5YR 6/6), and light gray (10YR 7/1) dry; weak
fine subangular blocky structure; soft, very friable,
nonsticky and nonplastic; many very fine, common
medium, and few coarse roots; many fine interstitial
pores; about 10 percent pebbles and hard cinders;
moderately acid; abrupt wavy boundary.

Bhs—8 to 12 inches; yellowish red (5YR 5/6) and dark
reddish brown (2.5YR 3/4) very gravelly sandy
loam, reddish yellow (7.5YR 6/6) dry; strong
medium subangular blocky structure; hard, friable,
slightly sticky and nonplastic; weakly smeary;
common fine and few medium roots; common fine
random tubular pores; about 40 percent pebbles
and hard cinders; moderately acid; clear wavy
boundary.

2Bs—12 to 20 inches; strong brown (7.5YR 5/6) very
gravelly loamy sand, light yellowish brown (10YR

6/4) dry; weak medium subangular blocky structure;
slightly hard, very friable, nonsticky and nonplastic;
common very fine and fine roots; common fine
random tubular pores; about 10 percent cobbles
and 35 percent pebbles; moderately acid; clear
smooth boundary.

2C—20 to 31 inches; very pale brown (10YR 7/4)
extremely cobbly sand, light gray (10YR 7/2) dry;
massive; slightly hard, friable, nonsticky and
nonplastic; many fine and medium interstitial pores;
about 25 percent pebbles and 40 percent cobbles;
strongly acid; gradual smooth boundary.

2Cr—31 to 38 inches; light gray (10YR 7/1), highly
weathered granodiorite, pale yellow (2.5Y 7/4) dry;
can be cut by a spade with difficulty and breaks to
very gravelly coarse sand; about 50 percent hard
gravel and 10 percent hard cobbles; moderately
acid.

2R—38 inches; hard granodiorite.

The depth to paralithic contact is 20 to 40 inches.
Hard, consolidated bedrock is at a depth of about 30 to
40 inches. The bedrock is granitic rock or metamorphic
rock, mainly slate and phyllite. The content of hard rock
fragments, including hard cinders, in the particle-size
control section ranges from 35 to 70 percent by volume.

The E horizon has hue of 10YR or 7.5YR or is
neutral in hue. It has value of 3 to 7 when moist and 6
to 8 when dry and chroma of 0 to 2 when moist and
dry. Reaction is moderately acid to very strongly acid.
The B&E horizon has colors similar to those of the Bhs
and E horizons.

The Bhs horizon has hue of 2.5YR, 5YR, or 7.5YR,
value of 3 to 5 when moist and 4 to 6 when dry, and
chroma of 3 to 6 when moist and dry. It has as much as
35 percent coarse volcanic ash and pumice by volume.
It is loamy sand, sandy loam, or silt loam in the fine-
earth fraction. It has 15 to 50 percent pebbles and hard
cinders. Most of the pebbles in this horizon are less
than 5 millimeters in diameter. Reaction is moderately
acid or strongly acid.

The 2Bs horizon has value of 4 to 7 when moist and
chroma of 2 to 6 when moist and dry. It is very gravelly
loamy sand, gravelly sandy loam, very cobbly loamy
sand, extremely gravelly sand, or very cobbly sand. It
has 15 to 50 percent pebbles and 5 to 30 percent
cobbles. Reaction is moderately acid or strongly acid.

The 2C horizon has hue of 10YR, 2.5Y, or 5Y, value
of 4 to 7 when moist and dry, and chroma of 1 to 4
when dry and moist. It is extremely cobbly sand, very
cobbly sand, or extremely gravelly sand. it has 40 to 70
percent rock fragments. Reaction is moderately acid or
strongly acid.
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Klaus Series

The Klaus series consists of moderately deep, well
drained soils formed in a mixture of volcanic ash and
alluvium over glacial outwash. These soils are on
terraces and terrace escarpments. Slopes are 0 to 65
percent. Elevation is 700 to 1,400 feet. The average
annual precipitation is 80 to 100 inches, and the mean
annual temperature is about 50 degrees F. The frost-
free period is 145 to 165 days.

These soils are sandy-skeletal, mixed, mesic, ortstein
Typic Haplorthods.

Typical pedon of Klaus sandy loam, 0 to 8 percent
slopes, in King County, about 3 miles east of North
Bend, 500 feet east and 1,300 feet north of the
southwest corner of sec. 7, T. 23 N., R. 9 E.

Oi—2.5 to 1.5 inches; undecomposed forest litter and
moss; abrupt smooth boundary.

Oa—1.5 inches to 0; black (10YR 2/1), soft,
decomposed litter and moss bound by roots; abrupt
smooth boundary.

E—O0 to 2 inches; grayish brown (2.5Y 5/2) loamy sand
(volcanic ash), gray (N 6/0) dry; weak medium
subangular blocky structure; soft, very friable,
nonsticky and nonplastic; weakly smeary; common
very fine and fine and few medium roots; many very
fine and fine discontinuous pores; about 10 percent
pebbles and 10 percent pumiceous ash 2
millimeters or less in diameter; strongly acid; abrupt
smooth boundary.

Bhs—2 to 7 inches; dark reddish brown (5YR 3/3)
sandy loam, brown (7.5YR 5/4) dry; weak medium
subangular blocky structure; soft, very friable,
nonsticky and slightly plastic; weakly smeary;
common fine and few medium and coarse roots;
many very fine and fine discontinuous pores; about
10 percent pebbles and 10 percent pumiceous ash
2 millimeters or less in diameter; strongly acid;
abrupt smooth boundary.

Bs—7 to 16 inches; dark brown (7.5YR 3/4) gravelly
sandy loam, yellowish brown (10YR 5/6) dry;
moderate medium subangular blocky structure; sofft,
very friable, slightly sticky and slightly plastic;
weakly smeary; common fine and medium roots;
many very fine and fine discontinuous pores; about
20 percent pebbles and 5 percent cobbles; strongly
acid; abrupt smooth boundary.

2BC—16 to 28 inches; brown (10YR 4/3) very gravelly
sand, light brownish gray (2.5Y 6/2) dry; single
grain; loose; common fine and medium roots; many
very fine and fine discontinuous pores; 50 percent
pebbles and 10 percent cobbles; moderately acid;
clear smooth boundary.

Soil Survey

2Bsm—28 to 43 inches; brown (10YR 4/3) extremely
gravelly sand, light yellowish brown (2.5Y 6/4) dry;
massive; extremely hard, extremely firm, nonsticky
and nonplastic; weakly cemented; about 60 percent
pebbles, 10 percent cobbles, and 10 percent
stones; moderately acid; gradual smooth boundary.

2C—43 to 60 inches; brown (10YR 4/3) extremely
gravelly sand, light yellowish brown (2.5Y 6/4) dry;
single grain; loose; about 60 percent pebbles, 10
percent cobbles, and 10 percent stones; moderately
acid.

Depth to the 2BC horizon is 12 to 30 inches. Depth
to the iron-cemented 2Bsm horizon ranges from 20 to
40 inches.

The E horizon has hue of 10YR or 2.5Y or is neutral
in hue. It has value of 3 to 5 when moist and 4 t0 6
when dry and chroma of 2 to 4 when moist and 0 to 3
when dry. It has 10 to 45 percent pumice or pumiceous
volcanic ash and 10 to 15 percent pebbles. Reaction is
very strongly acid or strongly acid.

The Bhs and Bs horizons have hue of 5YR, 7.5YR,
or 10YR, value of 3 or 4 when moist and 5 or 6 when
dry, and chroma of 3 or 4 when moist and 4 to 6 when
dry. They have 10 to 45 percent pumiceous ash, 10 to
20 percent other volcanic ash, 10 to 30 percent
pebbles, and 0 to 5 percent cobbles. Reaction is very
strongly acid or strongly acid.

The 2BC horizon has hue of 10YR, 2.5Y, or 7.5YR,
value of 4 or 5 when moist and 5 or 6 when dry, and
chroma of 2 to 6 when moist and dry. It is very gravelly
loamy sand, very gravelly sand, or extremely gravelly
sand. It has 35 to 60 percent pebbles, 5 to 20 percent
cobbles, and 0 to 10 percent stones. Reaction is
strongly acid or moderately acid.

The 2Bsm and 2C horizons have colors and textures
similar to those of the 2BC horizon. The 2Bsm horizon
is weakly cemented with iron and extremely hard to
break when in place. When removed, it can be easily
broken by hand.

Larrupin Series

The Larrupin series consists of deep and very deep,
well drained soils formed in volcanic ash and pumice
over volcanic mudflow or over andesitic block-and-ash
flow and dense lahar. These soils are on valley bottoms
and on the adjacent mountain back slopes. Slopes are
3 to 65 percent slopes. Elevation is 1,700 to 2,800 feet.
The average annual precipitation is 60 to 90 inches,
and the mean annual air temperature is about 44
degrees F. The frost-free period is 135 to 155 days.

These soils are loamy-skeletal, mixed, frigid Typic
Haplorthods.



Snoqualmie Pass Area, Parts of King and Pierce Counties, Washington 297

Typical pedon of Larrupin loamy sand, 30 to 65
percent slopes, in Pierce County, about 1 mile south of
Old Baldy Mountain, 150 feet north of Forest Service
Road 1811, about 2,000 feet east and 3,700 feet south
of the northwest corner of sec. 34, T. 18 N., R. 7 E.

Oi—7 to 5 inches; needles, twigs, and moss.

Oa—>5 inches to 0; dark gray (N 4/0), decomposed
organic material; few fine, medium, and coarse
roots.

A—O0 to 6 inches; dark brown (10YR 4/3) loamy sand
(65 percent volcanic ash and pumice), pale brown
(10YR 6/3) dry; weak fine subangular blocky
structure; soft, very friable, nonsticky and
nonplastic; many fine and few medium roots; about
10 percent subrounded and rounded pebbles;
slightly acid; clear wavy boundary.

2Bs—6 to 24 inches; dark yellowish brown (10YR 3/4)
gravelly sandy loam (30 percent volcanic ash and
pumice), light yellowish brown (10YR 6/4) dry;
single grain; loose; many fine and few medium and
coarse roots; about 25 percent subrounded and
rounded pebbles; slightly acid; clear smooth
boundary.

2BC—24 to 35 inches; dark yellowish brown {10YR 4/6)
very gravelly sandy loam, brownish yellow (10YR
6/6) dry; weak fine and medium subangular blocky
structure; soft, very friable, slightly sticky and
nonplastic; few fine and medium roots; about 30
percent pebbles and 10 percent cobbles; slightly
acid; clear irregular boundary.

2C—35 to 60 inches; yellowish brown (10YR 5/6) very
gravelly sandy loam, yellow (10YR 7/6) dry; single
grain; loose; about 40 percent pebbles and 10
percent cobbles; slightly acid.

In some areas dense lahar material is at a depth of
40 to 60 inches. The thickness of the solum is 20 to 40
inches. The content of rock fragments in the particle-
size control section ranges from 35 to 50 percent by
volume.

The A horizon has value of 3 or 4 when moist and 5
or 6 when dry and chroma of 2 or 3 when moist and
dry.

The 2Bs horizon has hue of 7.5YR or 10YR, value of
3 to 5 when moist and 4 to 6 when dry, and chroma of
2 to 4 when moist and dry. It is sandy loam or loamy
sand in the fine-earth fraction. It has 10 to 35 percent
coarse fragments by volume.

The 2BC horizon has hue of 10YR or 2.5Y, value of
4 or 5 when moist and 5 to 7 when dry, and chroma of
4 to 6 when moist and dry. It has 30 to 45 percent
pebbles and 5 to 15 percent cobbles by volume.

The 2C horizon has hue of 10YR or 2.5Y, value of 4

or 5 when moist and 5 to 7 when dry, and chroma of 2
to 6 when moist and dry. It is sandy loam or loamy
sand in the fine-earth fraction. It has 35 to 60 percent
coarse fragments.

Lemolo Series

The Lemolo series consists of very deep, poorly
drained soils formed in the Osceola mudfiow. These
soils are on terraces. Slopes are 0 to 8 percent.
Elevation is 750 to 1,600 feet. The average annual
precipitation is 50 to 60 inches, and the mean annual
air temperature is about 48 degrees F. The frost-free
period is 170 to 180 days.

These soils are loamy-skeletal, mixed, nonacid,
mesic Typic Humaquepts.

Typical pedon of Lemolo silt loam, 0 to 8 percent
slopes, in King County, about 5 miles southeast of
Enumclaw, 2,400 feet north and 1,050 feet west of the
southeast corner of sec. 3, T. 19 N, R. 7 E.

Oi—6 to 5 inches; moss and undecomposed needies
and twigs; abrupt smooth boundary.

Oa—>5 inches to 0; black (10YR 2/1), well decomposed
organic material, very dark brown (10YR 2/2) after
rubbing; many very fine, fine, medium, and coarse
roots; extremely acid; clear smooth boundary.

A—20 to 5 inches; black (10YR 2/1) silt loam, dark
grayish brown (10YR 4/2) dry; weak medium
subangular blocky structure; slightly hard, very
friable, slightly sticky and slightly plastic; common
very fine, fine, and medium roots; very strongly
acid; clear smooth boundary.

Bg—5 to 17 inches; very dark gray (10YR 3/1) loam,
grayish brown (10YR 5/2) dry; weak medium
subangular blocky structure; soft, friable, slightly
sticky and plastic; few fine and medium roots; about
15 percent pebbles; very strongly acid; abrupt
irregular boundary.

2Cg1—17 to 34 inches; grayish brown (10YR 5/2) very
gravelly sandy clay loam, light gray (10YR 7/2) dry;
many large prominent dark brown (7.5YR 3/4),
strong brown (7.5YR 4/6), and dark reddish brown
(5YR 3/4) mottles; massive; slightly hard, firm,
slightly sticky and slightly plastic; about 50 percent
pebbles and 10 percent cobbles; moderately acid,;
clear smooth boundary.

2Cg2—34 to 60 inches; gray (10YR 5/1) very gravelly
sandy clay loam, light gray (10YR 7/2) dry; common
medium prominent dark brown (7.5YR 4/4) and
strong brown (7.5YR 5/8) mottles; massive; slightly
hard, friable, slightly sticky and slightly plastic;
about 50 percent pebbles and 10 percent cobbles;
moderately acid.
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Depth to the 2Cg horizon is 16 to 25 inches. The
content of coarse fragments in the particle-size control
section ranges from 50 to 70 percent by volume.

The A horizon has value of 2 or 3 when moist and 4
or 5 when dry and chroma of 1 or 2 when moist and
dry. It is loam or silt loam in the lower part. Reaction is
very strongly acid or strongly acid.

The 2Cg horizon has hue of 10YR or 2.5YR, value of
5 or 6 when moist, and chroma of 1 or 2 when moist
and dry. lt is very gravelly or extremely gravelly sandy
loam or very gravelly or extremely gravelly sandy clay
loam. Reaction is moderately acid or slightly acid.

Littlejohn Series

The Littlejohn series consists of well drained soils
formed in a mixture of volcanic ash and pumice over
residuum and colluvium derived from extrusive igneous
rocks. These soils are moderately deep to bedrock.
They are on mountain back slopes and ridges. Slopes
are 8 to 90 percent. Elevation is 1,700 to 2,800 feet.
The average annual precipitation is 60 to 80 inches,
and the mean annual air temperature is about 45
degrees F. The frost-free period is 150 to 170 days.

These soils are loamy-skeletal, mixed, frigid Typic
Haplorthods.

Typical pedon of Littlejohn gravelly sandy loam, 8 to
30 percent slopes, in Pierce County, about 5 miles east
of Carbonado, 135 feet north and 800 feet east of the
southwest corner of sec. 5, T. 18 N., R. 7 E.

Oi—2 inches to 1 inch; undecomposed forest litter and
moss; abrupt smooth boundary.

Oa—1 inch to 0; black (10YR 2/1), decomposed forest
litter; abrupt smooth boundary.

A—O0 to 11 inches; dark yellowish brown (10YR 3/4)
gravelly sandy loam, dark yellowish brown (10YR
4/4) dry; weak medium subangutar blocky structure;
soft, very friable, slightly sticky and slightly plastic;
weakly smeary; many very fine and fine and
common medium roots; about 15 percent pebbles, 5
percent cobbles, and 15 percent pumiceous ash;
moderately acid; clear wavy boundary.

2Bs—11 to 17 inches; dark yellowish brown (10YR 3/4)
very gravelly loam, yellowish brown (10YR 5/4) dry;
moderate medium subangular blocky structure; soft,
friable, slightly sticky and slightly plastic; weakly
smeary; many fine and common medium and
coarse roots; about 25 percent pebbles, 10 percent
cobbles, and 10 percent pumiceous ash; moderately
acid; abrupt wavy boundary.

2C—17 to 30 inches; olive brown (2.5Y 4/4) very
gravelly loam, light yellowish brown (2.5Y 6/4) dry;
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weak medium subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
moderately smeary; common fine and few medium
and coarse roots; about 40 percent pebbles, 15
percent cobbles, and 5 percent stones; moderately
acid; abrupt wavy boundary.

2R—30 inches; fractured andesite.

The depth to lithic contact is 25 to 40 inches. The
upper 7 to 14 inches has more than 60 percent volcanic
ash. In the control section, the content of rock
fragments is 35 to 60 percent and the content of pumice
is 0 to 20 percent.

The A horizon has hue of 10YR or 7.5YR, value of 3
or 4 when moist and 4 or 5 when dry, and chroma of 3
or 4 when moist and dry. Subhorizons that have value
and chroma of 3 are less than 7 inches thick. Reaction
is strongly acid or moderately acid.

The 2Bs horizon has hue of 10YR or 2.5Y, value of 3
to 5 when moist and 5 or 6 when dry, and chroma of 3
or 4 when moist and dry. It is gravelly loam, gravelly
sandy loam, very gravelly loam, or very gravelly sandy
foam. It has 10 to 50 percent gravel, 5 to 10 percent
cobbles, and 10 to 35 percent volcanic ash.

The 2C horizon has hue of 10YR or 2.5Y and value
of 4 or 5 when moist and 5 or 6 when dry. It is very
gravelly loam, very gravelly sandy loam, extremely
gravelly sandy loam, or extremely gravelly loam. It has
35 to 60 percent pebbles and 10 to 20 percent cobbles.

Lynnwood Series

The Lynnwood series consists of very deep,
somewhat excessively drained soils formed in glacial
outwash. These soils are on outwash terraces. Slopes
are 6 to 45 percent. Elevation is 50 to 500 feet. The
average annual precipitation is 40 to 55 inches, and the
mean annual air temperature is about 49 degrees F.
The frost-free period is 180 to 200 days.

These soils are sandy, mixed, mesic Entic
Haplorthods.

Typical pedon of Lynnwood loamy fine sand, 6 to 15
percent slopes, in Pierce County, about 3 miles south of
Buckley, 1,900 feet north and 1,500 feet east of the
southwest corner of sec. 22, T. 19 N, R. 6 E.

Oi—3 to 2 inches; undecomposed needles, leaves, and
twigs.

Oa—2 inches to 0; decomposed organic mat.

A—0 to 3 inches; dark brown (10YR 3/3) fine sandy
foam, brown (10YR 5/3) dry; weak fine granular
structure; soft, very friable, slightly sticky and
slightly plastic; many very fine and fine and
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common medium and coarse roats; many very fine
irregular pores; moderately acid; abrupt smooth
boundary.

Bs1—3 to 11 inches; dark yellowish brown (10YR 3/4)
loamy fine sand, yellowish brown (10YR 5/4) dry;
weak fine subangular biocky structure; soft, very
friable, nonsticky and nonplastic; common very fine,
fine, medium, and coarse roots; many fine irregular
pores; about 5 percent pebbles; moderately acid;
clear smooth boundary.

Bs2—11 to 21 inches; dark yellowish brown (10YR 3/4)
loamy fine sand, yellowish brown (10YR 5/4) dry;
massive; loose; common very fine, fine, and
medium and few coarse roots; many fine irregular
pores; slightly acid; clear smooth boundary.

BC—21 to 26 inches; olive brown (2.5Y 4/4) fine sand,
pale brown (10YR 6/3) and light yellowish brown
(10YR 6/4) dry; loose; few fine roots; many fine
irregular pores; moderately acid; gradual smooth
boundary.

C1—26 to 33 inches; olive (5Y 4/4) fine sand, pale olive
(Y 6/3) dry; loose; many fine irregular pores;
moderately acid; clear smooth boundary.

C2—33 to 60 inches; olive (5Y 4/3) fine sand, olive (5Y
5/3) dry; loose; many fine irregular pores;
moderately acid.

The thickness of the solum is 20 to 36 inches. The
content of rock fragments in the particle-size control
section ranges from 0 to 10 percent.

The A horizon has hue of 7.5YR or 10YR, value of 2
or 3 when moist and 4 or 5 when dry, and chroma of 2
to 4 when moist and dry.

The Bs horizon has hue of 7.5YR or 10YR, value of
3 or 4 when moist and 4 or 5 when dry, and chroma of
3 or 4 when moist and dry. It is loamy fine sand or
sand.

The BC and C horizons have hue of 10YR, 2.5Y, or
5Y, value of 4 or 5 when moist and 5 or 6 when dry,
and chroma of 3 or 4 when moist and dry.

Marblemount Series

The Marblemount series consists of moderately
deep, well drained soils formed in a mixture of volcanic
ash, glacial till, and colluvium derived from granite and
low-grade metamorphic rock. These soils are on
glaciated mountain back slopes. Slopes are 8 to 90
percent. Elevation is 1,700 to 2,800 feet. The average
annual precipitation is 70 to 120 inches, and the mean
annual air temperature is about 44 degrees F. The
frost-free period is 110 to 130 days.

These soils are sandy-skeletal, mixed, frigid Typic
Haplorthods.

Typical pedon of Marblemount gravelly loamy sand,
30 to 65 percent slopes, in King County, about 4 miles
northeast of Chester Morse Lake, 100 feet south and
1,600 feet west of the northeast corner of sec. 7, T. 22
N., R. 10 E.

Oa—2 inches to 0.5 inch; decomposed needles and
twigs.

Oi—0.5 inch to 0; decomposed organic mat.

E—O0 to 2 inches; dark grayish brown (10YR 4/2) loamy
sand (volcanic ash and pumice), light gray (10YR
7/2) dry; single grain; loose; weakly smeary;
common very fine, fine, and medium roots; about 5
percent pebbles and 5 percent cinders; NaF pH
11.5; strongly acid; abrupt wavy boundary.

Bs1—2 to 5 inches; variegated dark reddish brown
(5YR 3/4) and yellowish red (5YR 5/8) gravelly
loamy sand (volcanic ash and pumice), brown
(7.5YR 5/4) and reddish yellow (7.5YR 6/6) dry;
single grain; loose; weakly smeary; common very
fine and fine roots; about 10 percent pebbles and 5
percent cinders; NaF pH 12.0; moderately acid;
gradual wavy boundary.

Bs2—>5 to 22 inches; variegated reddish brown (5YR
4/4) and strong brown (7.5YR 5/8) very gravelly
loamy sand, brown (7.5YR 5/4) and reddish yellow
(7.5YR 6/6) dry; weak fine subangular blocky
structure; soft, very friable, nonsticky and
nonplastic; common very fine and fine roots; about
30 percent pebbles and 5 percent cobbles; NaF pH
12.0; moderately acid; gradual wavy boundary.

BC—22 to 35 inches; brown (7.5YR 4/4) extremely
gravelly loamy sand, light brown (7.5YR 6/4) dry;
weak fine subangular blocky structure; soft, very
friable, nonsticky and nonplastic; few very fine and
fine roots; about 45 percent pebbles and 20 percent
cobbles; NaF pH 12.0; moderately acid; abrupt
wavy boundary.

Cr—35 inches; fractured granodiorite.

The depth to bedrock is 20 to 40 inches. The content
of rock fragments in the particle-size control section is
35 to 60 percent. it includes 0 to 10 percent cinders and
0 to 10 percent cobbles.

The E horizon has hue of 5YR, 7.5YR, or 10YR,
value of 4 to 6 when moist and 6 or 7 when dry, and
chroma of 1 or 2 when moist and dry.

The Bs horizon has hue of 5YR or 7.5YR, value of 3
to 5 when moist and 5 or 6 when dry, and chroma of 4
to 8 when moist and dry. It is loamy sand, gravelly
loamy sand, or very gravelly loamy sand.

The BC horizon has hue of 7.5YR, 10YR, or 2.5Y,
value of 4 or 5 when moist and 6 or 7 when dry, and
chroma of 4 to 6 when moist and dry. It is very gravelly
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loamy sand, extremely gravelly loamy sand, or
extremely gravelly sand.

Mashel Series

The Mashel series consists of very deep, moderately
well drained soils formed in glacial till. These soils are
on back slopes in the foothills. Slopes are 5 to 65
percent. Elevation is 700 to 1,800 feet. The average
annual precipitation is 50 to 60 inches, and the mean
annual air temperature is about 49 degrees F. The
frost-free period is 180 to 200 days.

These soils are fine, halloysitic, mesic Ultic
Haploxeralfs.

Typical pedon of Mashel silt loam, 5 to 30 percent
slopes, in Pierce County, about 4 miles east of Lake
Kapowsin, 700 feet north and 700 feet west of the
southeast corner of sec. 11, T. 177 N., R. 5 E.

Oi—3 inches to 0; undecomposed organic mat; few very
fine, fine, and medium roots.

A—0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (2.5Y 6/2) dry; moderate
medium granular structure; hard, firm, slightly sticky
and slightly plastic; common very fine and fine
roots; many very fine irregular pores; about 5
percent pebbles; moderately acid; clear smooth
boundary.

BA—7 to 13 inches; brown (10YR 5/3) silt loam, pale
brown (10YR 6/3) dry; strong medium subangular
blocky structure; hard, firm, slightly sticky and
plastic; common very fine and fine and few medium
and coarse roots; many very fine irregular pores;
about 5 percent pebbles; moderately acid; clear
smooth boundary.

Bt1—13 to 22 inches; brown (10YR 5/3) silty clay loam,
pale yellow (2.5Y 7/4} dry; common coarse distinct
dark yellowish brown (10YR 4/4) mottles, brownish
yellow (10YR 6/6) dry; strong medium subangular
blocky structure; hard, very firm, sticky and plastic;
common very fine and fine and few coarse roots;
many very fine irregular pores; about 5 percent
pebbles; few thick clay films on faces of peds;
moderately acid; clear smooth boundary.

Bt2—22 to 30 inches; brown (10YR 5/3) silty clay, light
gray (2.5Y 7/2) dry; many coarse distinct strong
brown (7.5YR 5/6) mottles; strong medium
subangular blocky structure; hard, firm, sticky and
plastic; many very fine irregular pores; about 10
percent pebbles; few thick clay films on faces of
peds; moderately acid; clear smooth boundary.

BCt1—30 to 48 inches; grayish brown {10YR 5/2) silty
clay, very pale brown (10YR 7/4) dry; common
medium distinct yellowish brown (10YR 5/6) mottles,
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strong brown (7.5YR 5/6) dry; strong medium
subangular blocky structure; hard, firm, sticky and
plastic; common very fine irregular pores; about 10
percent pebbles; few thick clay films on faces of
peds; moderately acid; clear smooth boundary.

BCt2—48 to 60 inches; grayish brown (10YR 5/2) silty
clay, light gray (10YR 7/2) dry; common medium
distinct yellowish brown (10YR 5/6) mottles, strong
brown (7.5YR 5/8) dry; massive; hard, firm, sticky
and plastic; common very fine irregular pores; about
10 percent pebbles; few thick clay films on faces of
peds; moderately acid.

In the particle-size control section, the content of clay
is 35 to 45 percent and the content of rock fragments is
5 to 15 percent.

The A horizon has hue of 7.5YR, 10YR, or 2.5Y,
value of 3 or 4 when moist and 5 or 6 when dry, and
chroma of 2 or 3 when moist and dry.

The Bt horizon has hue of 7.5YR or 10YR, value of 4
or 5 when moist and 5 to 7 when dry, and chroma of 2
to 4 when moist and dry. It is silty clay loam or silty
clay.

The BCt horizon has hue of 10YR or 2.5Y, value of 5
or 6 when moist and 6 or 7 when dry, and chroma of 2
to 4 when moist and dry. It is silty clay loam or silty
clay.

Melakwa Series

The Melakwa series consists of moderately deep,
well drained soils formed-in a mixture of volcanic ash
and pumice over colluvium derived from andesite or
breccia and tuff. These soils are on glacially modified
mountain back slopes and toe slopes. Slopes are 8 to
90 percent. Elevation is 1,600 to 2,800 feet. The
average annual precipitation is 90 to 130 inches, and
the mean annual air temperature is about 44 degrees F.
The frost-free period is 135 to 155 days.

These soils are loamy-skeletal, mixed, frigid Typic
Haplohumods.

Typical pedon of Melakwa sandy loam, 30 to 65
percent slopes, in King County, about 0.5 mile south of
Chester Morse Lake, along Little Mountain Road, in the
Cedar River watershed, 2,150 feet west and 2,950 feet
north of the southeast corner of sec. 20, T. 22 N., R. 9
E.

0Oi—3 inches to 1 inch; moss, needles, and twigs.

Oa—1 inch to 0; decomposed forest litter.

E—O to 3 inches; reddish gray (5YR 5/2) loamy sand
(volcanic ash and pumice), light gray (5YR 7/1) dry;
weak fine subangular blocky structure; soft, very
friable, nonsticky and nonplastic; nonsmeary; many
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very fine and fine and few medium and coarse
roots; about 5 percent subangular pebbles; NaF pH
less than 9.2; very strongly acid; abrupt wavy
boundary.

Bhs—3 to 7 inches; dark reddish brown (5YR 3/4)
sandy loam (volcanic ash and pumice), yellowish
red (5YR 4/6) dry; weak fine subangular blocky
structure; soft, very friable, nonsticky and
nonplastic; weakly smeary; many very fine and fine
and few medium and coarse roots; about 10
percent subangular pebbles; NaF pH 12.0+; very
strongly acid; abrupt wavy boundary.

2Bs—7 o 13 inches; dark brown (7.5YR 4/4} very
gravelly sandy loam, brown (7.5YR 5/4) dry; weak
fine subangular blocky structure; soft, very friable,
slightly sticky and slightly plastic; weakly smeary;
many very fine and fine and few medium and
coarse roots; about 40 percent pebbles and 10
percent cobbles; NaF pH 12.0+; strongly acid; clear
wavy boundary.

2BCs—13 to 22 inches; dark yellowish brown (10YR
4/4) very gravelly sandy loam, light yellowish brown
(10YR 6/4) dry; weak very fine subangular blocky
structure; soft, very friable, slightly sticky and
slightly plastic; weakly smeary; common very fine
and fine roots; few very fine interstitial pores; about
40 percent pebbles and 20 percent cobbles; NaF
pH 12.0+; strongly acid; gradual wavy boundary.

2BC—22 to 31 inches; olive brown (2.5Y 4/4) very
gravelly loam, light yellowish brown {2.5Y 6/4) dry;
moderate fine subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
weakly smeary; common very fine and fine and few
coarse roots; few very fine interstitial pores; about
40 percent pebbles and 20 percent cobbles; NaF
pH 11.0; strongly acid; abrupt wavy boundary.

2C—31 to 37 inches; light olive brown (2.5Y 5/4)
extremely gravelly loam, pale yellow (2.5Y 7/4) dry;
moderate fine and medium subangular blocky
structure; hard, firm, slightly sticky and slightly
plastic; weakly smeary; few very fine interstitial
pores; about 50 percent pebbles and 20 percent
cobbles; NaF pH 11.5; strongly acid; abrupt wavy
boundary.

2R—37 inches; hard fractured andesite.

The depth to lithic contact is 20 to 40 inches. The
content of rock fragments, including hard cinders, in the
control section is 35 to 70 percent by volume.

The E horizon has hue of 5YR or 7.5YR or is neutral
in hue. It has value of 4 to 6 when moist and 5to 7
when dry and chroma of 0 to 2 when moist and dry.
The content of rock fragments, including hard cinders,
is 0 to 10 percent by volume.

The Bhs horizon has hue of 5YR or 7.5YR, value of
3 or 4 when moist and 4 or 5 when dry, and chroma of
2 to 4 when moist and 4 to 6 when dry. It has 10 to 30
percent rock fragments, including hard cinders, by
volume.

The 2Bs horizon has hue of 5YR or 7.5YR, value of
4 or 5 when moist and 5 or 6 when dry, and chroma of
4 to 6 when moist and dry. It is very gravelly sandy
loam or very gravelly loam. It has 35 to 60 percent rock
fragments by volume.

The 2BCs horizon has hue of 7.5YR, 10YR, or 2.5Y,
value of 4 or 5 when moist and 5 to 7 when dry, and
chroma of 4 to 6 when moist and dry. It is very gravelly
sandy loam or very gravelly loam. The content of rock
fragments is 35 to 60 percent by volume.

The 2BC and 2C horizons have hue of 10YR or 2.5Y,
value of 4 or 5 when moist and 6 or 7 when dry, and
chroma of 3 or 4 when moist and dry. They are loam or
sandy loam in the fine-earth fraction. They have 50 to
80 percent rock fragments by volume.

Mowich Series

The Mowich series consists of very deep, somewhat
poorly drained soils formed in volcanic ash over
glaciolacustrine sediments. These soils are on
proglacial lake plains. Slopes are 0 to 15 percent.
Elevation is 1,600 to 2,800 feet. The average annual
precipitation is 55 to 75 inches, and the mean annual
air temperature is about 45 degrees F. The frost-free
period is 150 to 170 days.

These soils are loamy over clayey, mixed, frigid
Aquic Haplorthods.

Typical pedon of Mowich silt foam, 0 to 15 percent
slopes, in Pierce County, about 3.5 miles southeast of
Ohop, 150 teet south of St. Regis Paper Company
Road 0-6011, about 1,600 feet east and 800 feet south
of the northwest corner of sec. 35, T. 177 N., R. 5 E.

0Oi—8 to 5 inches; needles, twigs, leaves, and moss.

Oa—>5 inches to 0; decomposed forest litter; many very
fine, fine, and medium roots; abrupt smooth
boundary.

A—0 to 7 inches; dark brown (7.5YR 3/2) silt loam,
brown (7.5YR 5/2) dry; moderate medium and
coarse subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; moderately
smeary; many ve<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>