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General Description of the County

MASON COUNTY is in the southeastern part of the
Olympic Peninsula in northwestern Washington.
Shelton, the counts seat, and the only incorporated town
in the county, is northwest of Olympia, the State capital,
and southwest of Bremerton. Distances by air from Shel-

Figure 1.-Location of Mason County in Washington.

Mason County has a land area of approximately 618,880
acres, or 967 square miles. Puget Sound and the Hood
Canal account for considerable areas of water in the
county. This soil survey does not cover 273 square miles
of Mason County that are within the boundaries of the
Olympic National Park and the Olympic National Forest.

History and Population

Mason County was established in March 1854 and
named Sawamish County after a tribe of Indians in

Thurston County. It included the western part of Thurston
County to the Hood Canal. The county seat was first
established where Shelton is now located. Shortly
thereafter, it was moved to Oakland and remained
there for 34 years. In 1864 the name was changed to
Mason County, in honor of the first secretary of the
Territory of Washington. In 1888 the county seat was
reestablished in Shelton and has remained there.

The first inhabitants were Indians of the Twana and
Skokomish tribes. With them, the United States Gov-
ernment concluded treaties that resulted in the estab-
lishment of the Skokomish Indian Reservation (4).

In 1903 Mason County had a population of about
4,471. By 1950 the population was 15,022, according to
the United States Census. One-third is urban, mainly
in and around Shelton. The rest is rural. The growth
in population has been related to the expansion of the
lumbering and other wood-using industries (15).

Agriculture has only a minor place in the economy of
Mason County because the soils are not suitable for
farming or the terrain is too rugged. Only about 7.6
percent of the county was in farms in 1954. The main
farming communities are around Shelton, Matlock, Day-
ton, Kamilche, Grapeview, Belfair, along the Pickering
Passage, and in the Skokomish River Valley. Much of
the land on the average farm is covered by second-
growth forest or is in stump pastures. Dairying is the
most important type of agriculture; poultry raising is
second. Hay is the predominant crop, but grapes (8)
are produced in large quantities. Growing of berries
and fruits and raising of beef cattle are of lesser im-
portance.

Mason County is noted for its beautiful scenery and
recreational facilities. On the shores of Hood Canal are
many of the most beautiful vacation resorts and
summer homes in Washington (fig. 2). Part of the Olympic
National Park, nationally known for its wildness and
rugged beauty, is in the county and easily accessible by
good roads. The county offers excellent hunting; deer,
elk, and bear are plentiful. The many streams,



rivers, and lakes abound with game fish. Salmon fishing
is excellent in Puget Sound and Hood Canal.

Figure 2.-Summer resort and recreational area along shore of the
Hood Canal. The escarpment is Hoodsport soil material.

Industries

Lumbering is the leading industry in the county. It
is concentrated in and near Shelton. Smaller enterprises
in Shelton include plywood manufacturing, harvesting
of Christmas trees and of brush and fern for the eastern
flower trade; processing of dairy and poultry products;
and packing and shipping of oysters. Outside of Shel-
ton the principal industrial plants are the many, small
mills producing lumber and shingles; the plants packing
oysters; and the wineries. Summer resorts and
recreational businesses are also important.

Mason County has a well-assured future economy.
Two things contribute to this: (1) The large volume of
timber still available for harvest (3), and (2) the sus-
tained-yield operations adopted by the wood-using indus-
tries. State and Federal laws have been enacted to
promote sustained-yield forest management and to
stabilize forest communities, industries, and employment.
In 1944 the Simpson Logging Company developed a
forest management program that allows it to manage its
cutover lands on a sustained-yield basis and to purchase
supplemental standing timber from lands owned by the
Federal and State Governments.

Transportation and Markets

Mason County is served by a branch line of the North-
ern Pacific Railway that runs from the Grays Harbor
area to Shelton. Barges and rafts that enter Ham

mersley Inlet transport a large volume of forest prod-
ucts to shipping centers in Olympia, Tacoma, and
Seattle. Excellent highways connect all important areas
of the county with the large nearby cities. United States
Highway No. 101, traverses the county from north to south.
Hard-surfaced or well-graded gravel county roads lead to
all rural areas. Shelton is served by an airport having a
hangar and two paved runways more than 5,000 feet
long.

Agricultural development of the county is limited be-
cause of long distances to markets or to processing
plants in Olympia, Tacoma, or more distant points.
Farming areas nearer these markets have a considerable
advantage over those more distant.

Community Facilities

Schools are maintained in all parts of Mason County.
Shelton has modern grade schools, a junior high school,
and a senior high school. Schoolbus service to a large
area surrounding the town is furnished. The south-
western part of the county is served by a combination
grade school and high school located near Matlock.
Numerous other modern grade schools are located in dif-
ferent parts of the county. Schoolbus service is avail-
able in the remotest parts of the county. An excellent
hospital and two clinics are in Shelton. In addition the
town has a public library. The densely populated areas
have good telephone service, and the rural districts are
scheduled to have it in the near future.

The Mason County Public Utility District provides
electricity to all but the most isolated areas. Electricity
is obtained from power plants on the Skokomish River.
This source of current is supplemented by that obtained
from Bonneville Dam. A main transmission line con-
nects Shelton and the Bonneville power plant.

The beautiful natural surroundings provide abundant
recreational facilities. Fishing, hunting, boating, camp-
ing, swimming, picnicking, and touring along the scenic
drives are enjoyed by all residents and visitors. Many
of the small farms are located in resortlike surroundings.

Physiography, Relief, and Drainage

Most of Mason County lies in the structural downfold
that is common to the Central Valley of California, the
Willamette Valley of Oregon, and the Cowlitz Valley and
Puget Sound Basin of Washington. The mountainous
area in the west is in the Coast Range Province (19).

The dominant topographic features are (1) the high,
jagged peaks and precipitous slopes of the Olympic
Mountains in the northwestern part of the county; (2)
the lower and more rounded Black Hills along the southern
border; and (3) the lower lying, rolling glacial moraine
and the nearly level outwash plain. The Olympic
Mountains in Mason County have an elevation of more
than 6,000 feet, and the Black Hills, around 1,500 feet. The
glacial plain ranges from sea level to an elevation of
1,000 feet, but most of it has an elevation of 300 to 400
feet.

The glacial plain is cut by numerous stream channels
and dissected by the inlets of Puget Sound. Chief among
the inlets is the Hood Canal, which penetrates



the county from the north for a distance of nearly 20
miles, then turns abruptly to the northeast for another
17 miles. The Hood Canal almost separates a large
section of about 90 square miles from the rest of the
county. The Skokomish river has cut a deep gorge in
the Skokomish Valley, through which it flows from Lake
Cushman to the Hood Canal. The river channel, origi-
nally part of Hood Canal, and the eastern arm of the
Hood Canal separate the county into northern and
southern halves. The northern half is bisected by the
main part of Hood Canal. Skokomsh Valley, the Hood
Canal, and the streams and rivers entering them are
deeply incised, and the sides are steep and broken.

Three principal river systems and numerous small
streams drain Mason County. The two largest rivers, the
Hamma Hamma and the Skokomish, drain the north-
western part. They are swiftly flowing-, deeply incised rivers
that originate in the high Olympic Mountains and empty
into Hood Canal. Considerable alluvium has been deposited
in the Skokomish Valley.

The southwestern part of the county is drained by the
many tributaries of the Satsop River, which converge at
the southwestern corner of the county and flow south to the
Chehalis River. The Chehalis River formerly carried water
from the western lobe of the Vashon glacier. The northern
tributaries of the Satsop River originate in the southern
part of the Olympic Mountains and flow at reduced
gradient upon the large outwash plain. The eastern
tributaries of the Satsop River originate on the outwash
plain or on the foot slopes of the Black Hills. Narrow
bands of alluvium border most of the tributaries.

All of the eastern part of the county is drained by
lesser streams, which flow only short distances before
reaching outlets to Puget Sound. One of the longest of
these is Tahuya River, which drains most of the nearly
isolated peninsula in the northeastern part of the county.
Little alluvium occurs along these streams.

Elevations in the county range from sea level to 6,445 feet
on Mount Skokomish. Nearly all of the. towns and
villages are on shores of the inlets of Puget Sound and
are only a few feet above sea level. All farmlands are
less than 600 feet above sea level. Elevations of some of
the places away from Puget Sound are Dayton, 246
feet; Matlock, 443 feet; Schafer State Park, 120 feet;
Shelton Airport, 277 feet; and Staircase Rapids, 927 feet.

Climate

Mason County has the mild, equable climate of Puget
Sound Basin. The prevailing winds, influenced by Puget
Sound and the Pacific Ocean, eliminate periods of extreme
heat and cold and, thus, modify summer and winter
temperatures. The rainfall is fairly high. but torrential
storms seldom occur. Moisture is readily absorbed by
the soil without destructive runoff and erosion. The
annual rainfall ranges from a low of about 50 inches to
a maximum of about 100 inches, according to location in the
county. More rain falls near the Olympic Mountains, and
the amount increases with altitude. The average annual
temperature is about 50 degrees. The average high is 60
degrees, and the low is 40 degrees. In the mountains,
temperatures decrease as the altitude increases. In
summer, the nights are always

cool and the days seldom hot. The winds are moderate;
destructive winds occur infrequently. Tornadoes have never
occurred. Except in the high mountains, snowfall is
normally under 30 inches, and it stays on the ground
for only a short period.

Temperature and precipitation data compiled from the
United States Weather Bureau records are given in
table 1.

In the original manuscript, there was a table in this space.
All tables have been updated and are available from
http://soildatamart.nrcs.usda.gov.

The winters are wet and the summers are dry. Most of
the rain falls outside the growing season, or from
October to March. December is the wettest month. Only
about 6 percent of the rainfall occurs during the sum-
mer months. July is especially dry, with an average of
less than 1 inch of rainfall. Crops on the well-drained soils
are damaged in dry weather. In very dry years pastures
and crops are severely damaged on all but the wettest soils.
Because of these hazards, most farms are on bottom-land
soils having restricted drainage. These soils must be
artificially drained; otherwise, they are too wet for proper
management of crops and pastures.

Local variations in elevation, air drainage, exposure, and
nearness to water cause differences in the occurrence of
frost. Pockets subject to frost occur in low-lying val-



leys more often than on slopes where the air drainage
is good. Areas adjacent to Puget Sound have good air
drainage and exposure, enjoy a longer frost-free period
than those more distant. and are less affected by late
frosts in spring and early frosts in fall. Most of the
grapes and berries are grown in areas near the sound.

According to Weather Bureau records at Grapeview,
the latest frost in spring occurred May 11; the earliest,
October 4. The average length of the frost-free season is
203 days, beginning April 17 and ending November 6.

The humidity is relatively high and results in a heavy
dew and fog when the temperature is lowered. This
phenomenon is particularly beneficial in the prevention
and control of forest fires. However, during the driest
part of summer, the danger of forest fires is acute.

Water Supply

The supply of water for domestic and livestock uses is
adequate in all parts of the county. Water for towns
and resorts is obtained from the abundant springs and
streams. Water for farms is obtained through wells from
25 to 75 feet deep. The water supply is abundant,
except during long droughts. Water is obtained with more
difficulty in the gravelly soils of the outwash plains.
Irrigation is not commonly practiced.

Vegetation

The native vegetation consisted mainly of dense stands
of coniferous trees and an under story of smaller trees,
shrubs, and mosses. Conifers originally covered all the
land. Most of the accessible land, about three-fourths of
the county area, has been cut over. In most places the
land has restocked naturally with the original species of
trees and the stands are growing as dense as those on
the land originally. The trees are smaller but equally
dense on the steeper and higher slopes and on the
droughtier soils. Forests on the high ridges and peaks
of the Olympic Mountains have difficulty surviving the
climate and are less dense. There are some small bogs
and open, grassed prairies.

Douglas-fir (Pseudotsuga menziesu) (16) is the dominant
forest species, and it grows extensively throughout all
parts of the area covered by this soil survey. It often
occurs in pure or nearly pure stands. Douglas-fir grows
under many conditions but does best where the subsoil
is well drained to excessively drained. It is the principal
conifer to restock cutover land. Western hemlock (Tsuga
heterophylla) is associated with Douglas-fir in most areas
but is much less abundant. Although previously
rejected as a lumber tree, hemlock is now an important
pulpwood species. Western redcedar (Thuja plicata)
commonly grows on sites that are moist in summer. Its
habitat usually indicates that the soil has a good
capacity to hold available moisture, that the site gets
moisture as seepage from adjacent slopes, or that the
water table is within 5 or 6 feet of the surface.

Of the less important coniferous trees, lodgepole pine
(Pinus contorta) is the most abundant. Although limited
in the original forest, very dense stands have become
established on many of the drier logged-off sites. This
pine retards the normal restocking of Douglas-fir and

has become a problem on the drier sites. Lodgepole pine
is most likely to become established where severe burns have
killed the seeds of Douglas-fir. The fire-resistant cones
of the lodgepole pine survive the fire and allow this species
to become established with little or no competition. Douglas-
fir begins growth slowly on such sites. It remains to be
seen whether the fir will eventually replace the pine and
grow to merchantable timber.

Occasional scattered stands of grand fir (Abies grandis),
Sitka spruce (Picea sitchensis), western white pine (Pinus
monticola), and western yew (Taxus brevifolia) are in the
county. One or two of the drier sites have recently
been planted to yellow pine (Pinus ponderosa), and one
small area south of Matlock was planted many years ago to
California redwood (Sequoia sempervirens). The yellow
pine and redwood are not native to the county. The
redwoods have grown but little in this cool climate,
and only a few stunted trees remain. The following trees
grow at elevations above 3,000 feet on the slopes of the
Olympic Mountains : Amabilis fir (Abies amabilis), noble
fir (A. procera), and yellow cypress (Chamnaecyparis
nootkatensis).

Deciduous trees grow in association with the conifers
but are most abundant where summer moisture is
favorable. The most common deciduous trees are red
alder (Alnus oregona) ; Oregon, or bigleaf, maple (Acer
macrophyllum) ; vine maple (Acer circinatum) ; dogwood
(Cornus nuttallii) ; and willow (Salix spp.). These species
rapidly invade logged areas, regardless of soil conditions.
Oregon crabapple (Malus fusca) grows in bogs that
usually dry out in summer. The Oregon ash (Fraxinus
oregona) grows in very wet areas; quaking aspen
(Populus tremuloides), on wet areas having a dense
subsoil. Black cottonwood (P. trichocarpa)is common along
the larger streams. Madrona (Arbutus menziesii) is
common on well-drained soils but is seldom far from the
influence of salt water. Oregon oak (Quercus garryana,)
usually grows on the prairies and is an indication of a
prairie soil.

The more common shrubs are cascara sagrada
(Rhamnus purshiana), the bark of which is valued for
medicinal purposes; hazelnut (Corylus californica) ; blue
elderberry (Sambuctus glauca) ; bitter cherry (Prunus
emarginata) ; and on the driest soils or prairies, the
scotch broom (Cytisus scoparius).

The understory on cutover soils is a luxuriant and
dense growth of different plants, many of which grow to
heights ranging from 6 to 8 feet. The ground cover
consists largely of salal (Gaultheria shallon), oregon-grape
(Berberis  aquifolium), rhododendron (Rhododendron
californicum), snowberry (Symphoricarpus albus), blue
huckleberry (Vaccinium ovatum), thimbleberry
(Rubus parviflorus), trailing blackberry (R. macro
petalnus), evergreen blackberry (R. laciniattus), blackcap (R.
leucodermis), and devilsclub (Oplopanax horridum).
Common on the drier soils but unusual west of the Cas-
cade -Mountains, is manzanita (Arctostaphylos tomem
tosa). Kinnikinnick (Arctostaphylos uva-ursi) commonly
grows to a thick ground cover on the drier sites. Mixed
with these plants in the ground cover are various ferns
and mosses. The most widely distributed, thickest
growing, and of greatest nuisance is the bracken fern

(Pteridium aquilinumvar. lanuginosun). which invades



cutover land and cleared areas. The swordfern is com-
monly found in moist or very shady sites, especially in
virgin coniferous or deciduous forests. The foliage of
the swordfern and the extensively growing blue
huckleberry are harvested and shipped east for use as
"green" in floral design. Some salal, which is called
lemonleaf on the market, is also harvested and shipped
east. Several bogs of Orcas peat soils contain marketable
sphagnum moss, but only a small quantity is harvested.

Together with the numerous water-tolerant gasses,
mosses, reeds, sedges, and other water-loving plants grow-
ing in the swamps are the hardback or spirea (Spiraea
douglasii), wild rose (Rosa gymnocarpa and R. nutkana),
and skunkcabbage (Lysichitus americanum). The
sphagnum peat bogs contain Laborador-tea, or ledum
(Ledum  groenlandicum) ; cranberry (Vaccinium
oxycoccus) ; and sundew (Drosera rotunifolia).

Plant communities may be used as evidence of soil
drainage. They rarely can be used alone as indicators
of an individual soil type, but they are often helpful.

Soils of Mason County

This section discusses methods used in surveying soils,
defines terms used in describing soils, and provides de-
tailed descriptions of the soils in Mason Comity.

Soil Survey Methods and Definitions

The scientist who makes a soil survey examines soils
in the field, classifies the soils in accordance with facts
that he observes, and maps their boundaries on an aerial
photograph or other map.

FIELD STUDY.-The soil surveyor bores or digs many
holes to see what the soils are like. The holes are not
spaced in a regular pattern; they are located according to
the lay of the land. Usually they are not more than a
quarter of a mile apart, and in places they are much
closer. In most soils each boring or hole reveals several
distinct layers, called horizons, which collectively are
known as the soil profile. Each layer is studied to see
how it differs from others in the profile and to learn
things about this soil that affect its capacity to support
plant growth.

Color is usually related to the amount of organic matter in
soils of the wine texture and clay mineralogy. The
darker the surface soil, the more organic matter the soil
contains. Streaks and spots of gray, yellow, and brown
in the lower layers generally indicate poor drainage and
poor aeration.

Texture, or the content of sand, silt, and clay, is deter-
mined by the way the soil feels when rubbed between
the fingers. It is later checked by laboratory analyses.
Texture determines how well the soil retains moisture,
plant nutrients, and fertilizer, and whether it is easy or
difficult to cultivate.

Structure, which is the way the individual soil particles
are arranged in larger grains, and the amount of pore
space between grains, gives us clues to the ease or diffi-
culty with which the soil is penetrated by plant roots and
by moisture.

Consistence, or the tendency of the soil to crumble or to
stick together, indicates whether it is easy or difficult to
keep the soil open and porous tinder cultivation.

Patent material is the unconsolidated mass of rock
material from which the soil profile develops. It affects
the quantity and kind of plant nutrients the soil may
have naturally. Soils from clay, shale, arid limestone
are usually more fertile than those from sandy materials,
and they tend to retain their natural fertility longer
under cultivation.

Other characteristics observed in the course of the field
study and considered in classifying the soil include the
following: The depth of the soil over bedrock or com-
pact layers; the presence of gravel or stones in amounts
that, will interfere with cultivation; the steepness and
pattern of slopes; the degree of erosion; the nature of
the underlying parent material from which the soil has
developed; surface and internal drainage; and acidity or
alkalinity of the soil as measured by chemical tests.

CLASSIFICATION.-On the basis of the characteristics
observed by the survey team or determined by laboratory
tests, soils are classified by series, types, and phases.

Soil series:-Two or more soil types that differ in sur-
face texture, but that are otherwise similar in kind,
thickness, acid arrangement of soil layers, are normally
designated as a soil series. In a given area, however, it
frequently happens that a soil series is represented by
only one soil type. Each series is named for a place
near which it was first mapped.

Soil type.-Soils having the same texture in the sur-
face layers and that are similar in kind, thickness, and
arrangement of soil layers are classified as one soil type.

Soil phase.-Because of differences other than those of
kind, thickness, and arrangement of layers, some soil
types are divided into two or more phases. Slope variations,
frequency of rock outcrops, degree of erosion, depth of
soil over the substratum, or natural drainage are
examples of characteristics that suggest dividing a soil
type into phases.

The soil phase (or the soil type if it has not been sub-
divided) is the unit shown on the soil map. It is the unit
that has the narrowest range of characteristics. Use and
management practices, therefore, can be specified more
easily than for soil series or yet broader groups that
contain more variation.

Miscellaneous land types.-Fresh stream deposits, or
rough, stony, and severely gullied land that have little
true soil are not classified in types and series; they are
identified by descriptive names, such as Riverwash, or
Rough broken land.

Soil complex.-When two or more soils are so intri-
cately associated in small areas that it is not feasible
to show them separately on the soil map, they are
mapped together and called a soil complex. An example
of this is the Tebo-Astoria complex.

Undifferentiated soils.-Two or more soils that are not
regularly associated geographically may be mapped as
an undifferentiated group -- a single unit-if the dif-
ferences between them are too slight to justify a separa-
tion. An example is Hoquiam and Astoria silt loams, 5
to 15 percent slopes.



General Characteristics of the Soil

. ence that occurs below the surface is compactness of the
Series subsoil or underlying material. Some of the soils are
excessively dry and droughty; others are waterlogged and

The soils of Mason County differ in color, texture, swampy. Differences in parent material or in length
and degree of stoniness. Another easily noticed differ

In the original manuscript, there was a table in this space.
All tables have been updated and are available from http://soildatamart.nrcs.usda.gov.




ing to topographic position and the kind of parent mate-
rial and, for each, the relief and drainage under which
they have developed.

of time the soils have been developing are scarcely
noticeable to anyone but the trained observer.
Table 2 lists the soil series of Mason County accord

In the original manuscript, there was a table in this space.
All tables have been updated and are available from http://soildatamart.nrcs.usda.gov.




In the original manuscript, there was a table in this space.
All tables have been updated and are available from http://soildatamart.nrcs.usda.gov.

Descriptions of the Soils The approximate acreage and proportionate extent of
the soils mapped in this county are listed in table 3, and

the important characteristics of all soils mapped are
summarized in table 4. The location and distribution
of the soils are shown on the soil map in the back of
the report.

In this section the soil series and mapping units are
described in detail and their relation to agriculture is
set forth to the extent that knowledge permits.

In the original manuscript, there was a table in this space.
All tables have been updated and are available from http://soildatamart.nrcs.usda.gov.




ALDERWOOD SERIES

The Alderwood series consists of brown, well-drained, upland
soils. They have developed from mixed gravelly glacial till
dominated by acid igneous rock. The imbedded gravel is
mainly granite and quartzite. Rainfall is 45 to 60 inches a
year. The native vegetation is a dense forest consisting
almost entirely of Douglas-fir and a dense understory of
salal, Oregon-grape, vine maple, and huckleberry.
Northeast of the Hood Canal the understory is mainly
rhododendron. Alderwood soils occupy the extensive rolling
glacial moraines, and they are the dominant soils in the
eastern part of the county.

The Alderwood soils are associated with the somewhat
excessively drained Everett and Indianola soils and with the
moderately well drained Kitsap soils. Shelton and
Hoodsport soils differ from the Alderwood soils in that they
have developed under high rainfall and from glacial till
having a much higher content of basic igneous rock. The
Shelton and Hoodsport soils are more reddish throughout the
profile. The Shelton soils are usually deeper to the cemented
till than the Alderwood soils.

Alderwood gravelly sandy loam, 5 to 15 percent
slopes (Ab).-This is the most extensive, soil of the Alderwood
series. It occupies undulating to rolling moraines.

In undisturbed areas a 1- to 2-inch mat of very dark
brown, acid organic matter is on the surface. This grades to a
thin, dark grayish-brown, highly organic mineral soil. The
surface soil consists of a friable, brown, medium acid
gravelly sandy loam 8 to 13 inches deep. It has a weak
granular structure and contains numerous rounded shot.
Below the surface soil, to depths ranging from 18 to 24
inches, is a pale-brown gravelly sandy loam that is very
friable, is single grained; and contains small to moderate
amounts of shot . Between this layer and the cemented till is
a 3- to 10-inch layer of very pale brown gravelly sandy
loam. It contains no shot and is firmer but has the same
texture as the layer above. However, it is faintly to
distinctly spotted and horizontally streaked with brown
and yellow. The cemented till consists of light-gray, gravelly
sandy loam, and it normally occurs at depths ranging
from 24 to 32 inches. It is impermeable to roots and very
slowly permeable to water. The first few inches is usually
laminated and streaked with reddish brown and yellow.
Below this, to a depth of many feet, the till is uniformly
cemented, fairly uniform light gray, and medium to
strongly acid. A thin mat of roots often lies over the till.

The cemented substratum tends to restrict the rapid
downward movement of moisture.

Use and suitability.-Not more than about 5 percent of
this soil has been cleared and is used for crops or pasture. Most
of the cultivated acreage is near the inlets of Puget Sound
in the vicinities of Arcadia and Allyn. In this area the
Alderwood soils are associated with the better agricultural
soils of the Cloquallum, Sinclair and Kitsap series.

Hay, small grains, pasture, fruits, nuts, grapes, and
berries are the principal crops grown on the Alderwood soils.
The lack of subsoil moisture damages crops in summer.
For this reason, early maturing short-season crops are
suited best to this soil. Yields of all crops are usually fairly
low because of low fertility and the

dry summers. Pastures produce good forage in spring and
late in fall if proper plants are used and management is
good. The deeper soils are suited best to fruits, nuts, and
grapes. The uncleared and remote areas are better suited to
forestry than to cultivated crops.

Nearly all the uncleared acreage is in second-growth
forest 70 to 80 years of age. Shallowness to the compact till
often inhibits growth of the older trees. The soil, however,
is well suited to production of Christmas trees. Douglas-fir
readily restocks in thick stands containing trees of good
form. Stands of small trees are often thinned and pruned
to maintain good form of growth. The growing of
Christmas trees has expanded rapidly in the past few
years and is now one of the important industries in the
county. It is one of the proper uses of the cutover lands
that are not in a high site class.

Alder-wood soils need barnyard manure, green manure,
nitrogen, or legumes to maintain a fertility for crop
production. Phosphate fertilizers and green manure or
barnyard manure greatly improve fertility. Nitrogen
fertilizer is often applied with barnyard manure or when cover
crops are plowed under. The fertilizer furnishes additional
nitrogen needed to hasten decay of the organic
matter.

This soil is in capability subclass VIs and in site classes 4
and 5 for Douglas-fir. Small areas along- the border, where
the soil is more than 32 inches deep to compact till, are
in site classes 3 and 4 for Douglas-fir.

Alderwood gravelly sandy loam, 15 to 30 percent
slopes (Ac).-This soil varies more in depth, but otherwise it is
similar to Alderwood gravelly sandy loams, 5to 15 percent
slopes. It occurs in close association with and adjacent to that
soil. It is on moderately steep ridges, along drainageways,
and on elongated irregular slopes. Small areas with
slopes of more than 30 percent are mapped with this soil.
Surface drainage is more rapid than on the more gentle
slopes. Runoff and erosion on the logged and semicleared areas
are controlled by the dense growth of plants. Erosion would
damage the soil if it were cleared for crops.

Use and suitability.-The moderately steep and irregular
relief make this soil unsuitable for cultivation. It should be
used only for forestry. In most respects tree growth is similar
to that on Alderwood gravelly sandy loam, 5 to 15 percent
slopes, but growth differs according to the direction of
slope and local drainage along the channels of small
streams. Areas along streams usually have a prolific growth
of alder that tends to retard the restocking of Douglas-fir. This
soil is in capability subclass VIs and in site classes 4 and
5 for Douglas-fir.

Alderwood gravelly sandy loam, 30 to 45 percent
slopes (Ad).-This soil is similar to and adjacent to other
Alder wood soils. It occupies gullies and deeply cut banks of
streams. Few of the profile characteristics are uniform. The
depth to till, content of gravel, and nature of the material
vary considerably from place to place.

Use and suitability.-This soil is used only for forestry, and it
should be left in that use. It is in capability subclass VIe and
in site class 5 for Douglas-fir.

Alderwood gravelly loam, 5 to 15 percent slopes
(Ac).-This soil differs from Alderwood gravelly sandy loam,
5 to 15 percent slopes, mainly in having a surface soil and
subsoil that are gravelly loam. In addition, the



depth to compact till is more variable and often deeper and
the soil generally is slightly darker. In some areas the
development of this soil has been influenced by small
amounts of lake sediments similar to those from which the
Cloquallum and Kitsap soils are forming. These,
sediments are the cause of profile variations within short
distances. The capacity of this soil to hold water is greater
than that of the more coarsely textured Alderwood soils.
Consequently, yields of crops are higher, and this soil is
more suitable for crops.

Use and suitability.-Nearly all of this soil is forested.
Accessible areas could be cleared and cultivated. The
management of them would be similar to that of Alderwood
gravely sandy loam, 5 to 15 percent slopes. Yields of crops
could be slightly higher because of greater moisture-
holding capacity.

This soil is in capability subclass IVs and in site
classes 4 and 5 for Douglas-fir.

ASTORIA SERIES

The Astoria series consists of permeable, dark-brown,
well-drained residual soils that have developed from
deeply weathered shale and argillaceous sandstone. They
have developed under a dense forest of Douglas-fir,
western hemlock, and scattered spruce and cedar. The
ground cover is very dense. The rainfall is 70 to 95
inches per year. The soils are very strongly acid and
are more acid with depth. Their excellent structure al-
lows them to absorb water readily. The subsoil may be
saturated during winter when rain is plentiful.

The Astoria, soils are on the steeply rolling foothills
northwest of Mattock in the extreme western part of the
county and in low mountainous areas along the south-
western boundary of the county.

Astoria silt loam, 15 to 30 percent slopes (Af).-This
soil occurs on hilly terrain where some slopes are as much
as 45 percent. On the surface is a 1- to 3-inch, very
acid mat of leaves, twigs, and humus. The upper 3 to 5
inches of soil is a dark-brown, friable silt loam of
moderate fine, granular structure. This layer is fairly
high in organic matter and strongly acid. Under this is a
10- to 12-inch layer of dark grayish-brown, granular,
friable to firm, light silty clay loam that contains a few
soft shot. This material grades to a firm subsoil layer
of silty clay loam. This subsoil is streaked with brown
and yellowish brown and has a subangular blocky struc-
ture. There is a fairly sharp separation between this
layer of subsoil and the next layer, which is a brownish-
yellow, firm silty clay loam containing yellow and pale-
brown particles of partly disintegrated parent material. At
depths ranging front 32 to 45 inches, this material
grades abruptly to mottled yellow and yellowish-brown,
partly disintegrated, soft, sharp, angular fragments of
shale and argillaceous sandstone. The fragments are
fairly hard when dry but smooth and silty when moist.
Their surfaces are stained yellowish brown, orange, and
red. These angular fragments form small talus slides on the
slopes of deep cuts.

Use and suitability.-Very little of this soil has been
cleared or is being farmed. Most of the acreage is hilly.
inaccessible, and in forest. The soil is excellent for
forestry. Most logged areas have reforested. Maple and alder
readily restock logged areas and retard reforestation with
Douglas-fir. These areas usually have a less

dense ground cover and are more favorable for grazing. The
very dense forest vegetation prevents serious erosion.

This soil is in capability subclass VIe land in site
classes 1 and 2 for Douglas-fir.

Astoria silt loam, 5 to 15 percent slopes (Ae).-This
soil is similar to and closely associated with Astoria silt
loam, 15 to 30 percent slopes. No large, continuous areas
occur in the county. The soil has favorable texture,
structure, and capacity to hold available moisture, but it
is infertile and strongly acid.

Use and suitability.- Most of this soil is not accessible,
but a few isolated areas are farmed with other soils.
The rest is in forest. Large quantities of lithe and fer-
tilizer are needed for satisfactory yields of crops.

This soil is in capability subclass VIe and in site
classes 1 and 2 for Douglas-fir.

BELFAST SERIES

The Belfast series consists of moderately well drained,
slightly to medium acid, brown alluvial soils that lie
along smaller streams. Their parent material is washed
mainly from surrounding areas of Vashon glacial drift. The
native vegetation is a mixture of Douglas-fir, cedar, maple,
willow, alder, vine maple, swordfern, shrubs, and grasses.

During winter the water table is close to the surface,
and some areas are flooded during high water. Soil tex-
ture and depth to underlying gravel change within short
distances. Coarse sand, with or without gravel, is at
depths ranging from 2 1/2 to 4 feet. Large areas of any
one texture are few.

The soils are in small areas, mainly in the
northeastern part of the county along the many small
streams. In some areas these Belfast soils differ from
the Juno soils only in depth to underlying gravel. The
Belfast soils differ front other alluvial soils of the county
mainly in having parent material that was deposited
during the Vashon glaciation.

Belfast sandy loam, O to 3 percent slopes (Ba).-This
soil is mainly along the. Tahuya and Union Rivers. It is
closely associated with Belfast silt loam and with Juno
soils.

The surface soil is brown, friable, weak, granular
sandy loath, O to 10 inches thick. The color is lighter
with increasing depth. The subsurface to 15 inches is
slightly lighter colored and a friable sandy loam. Below
the depths of 15 to 25 inches is pale-brown, friable,
sandy loam subsoil faintly mottled with yellow and rust
brown. This material is underlain by stratified, light
brownish-gray silt, fine sand, and sand. At depths-of
42 to 50 inches but, in planes at less depth, the silt and
sand rest on well-rounded glacial gravel or very coarse
sand.

The subsoil in areas along Union River normally is
more intensively mottled with yellow and stained by iron,
and the underlying material is coarse sand rather than
gravel. About 100 acres having a loamy sand surface
texture were mapped with this soil.

The soil does not waterlog, and normally it holds enough
moisture to mature crops. Streaks of dried grass indicate
places where sand or gravel is fairly near the surface.

Use and suitability.- About half the acreage, mainly areas
along the lower reaches of the Tahuya and Union



Rivers, has been cleared and is farmed along with other soils.
The uncleared acreage provides some grazing. Yields are
good for the main crops grown-hay, small grains, and
pasture.

All available barnyard manure should be put on the soil.
Yields can be substantially increased through the occasional
use of nitrogen fertilizer. Phosphate also improves yields.
Other fertilizers are seldom used. The soil has a fairly high
inherent fertility. Its use for agriculture is limited because
it is in fairly small patches surrounded. In many places, by
the shallower Juno soils or by other less desirable soils;
because it is fairly difficult to reach; and because the
cost of clearing it is high.

This soil is in capability subclass IIIs and it is fair for
mixed forests.

Belfast silt loam, O to 3 percent slopes (Bb).-This
soil is inextensive and is closely associated with Belfast sandy
loam, O to 3 percent slopes. The surface layer is a brown,
friable silt loam, 8 to 14 inches thick, that becomes pale
brown with increase in depth. Stratified sands and silts are
below depths of 20 to 30 inches. Gravel usually is at depths of
less than 4 feet.

Use and Suitability.-Management is similar to that of
Belfast sandy loam, O to 3 percent slopes. However, the soil
has a higher capacity to hold moisture that plants can
use, and yields of crops are better. It is in rather small,
isolated areas, and this limits its use for crops.

This soil is in capability subclass Ills; it is fair for
mixed forests.

BELLE SERIES

The Belle series consists of deep, well-drained, moderately
permeable, brown and dark grayish-brown alluvial soils. The
parent material is mainly reworked Astoria or Hoquiam
soil material, but, locally, some material from Tebo soils
is included. The dark color typical in most areas is caused
by dominance of Astoria material. Where Hoquiam parent
material is dominant, the soils are more brown throughout
the profile. The texture is uniform throughout the profile. The
vegetation is a dense forest of maple, alder, and cedar. The
Belle soil mapped in this county occurs in the southwestern
part, where it is associated with Astoria and Hoquiam soils.

Belle silt loam, O to 5 percent slopes (Bc).-This soil
occupies very gently sloping alluvial fans, mostly as small
isolated areas bordered on three sides by hilly terrain.

The surface soil is a dark grayish-brown, moderately
granular and friable, fine silt loam, 4 to 7 inches thick. It
is underlain by 5 to 7 inches of friable silt loam of weak,
granular structure. The layer is pale brown when dry and
dark grayish brown when moist. It grades to a friable,
brown, very faintly mottled, heavy silt loam subsoil with a
strong, fine, subangular blocky structure. The substratum,
beginning at depths of 30 to 40 inches, is a friable, faintly
mottled, light yellowish-brown silty clay loam or silt loam.

Small fragments of soft shale are often scattered
throughout the lower subsoil. Where the parent material was
largely Hoquiam material, the surface soil and upper subsoil
range from loam to a fine sandy loam and the profile is brown
throughout.

The capacity to hold available moisture is good. Additional
moisture for crops is obtained through seepage

from surrounding slopes. Gradients are strong enough for
good surface drainage.

Use and suitability.-Most of the soil is uncleared or only
partly cleared and is used as woodland pasture and for grazing.
The few small areas in farms are in grass hay or pasture;
oats are grown in some places for grain or hay. The use of
this soil for farming is limited by the way the lower lying
valley soils are used.

The soil is in capability subclass IIls; it is fair for
mixed forests consisting of red alder, Oregon-maple,
willow, spruce, and redcedar.

BELLINGHAM SERIES

The Bellingham series consists of poorly drained, very dark
gray silty soils. They occupy upland depressions and glacial
like basins. They have developed from glacial materials
under rainfall ranging from 4 to 60 inches per year. The
native vegetation is a dense forest of alder, maple, willow,
cedar, and an occasional spruce and aspen. Under the forest is
spirea and a dense growth of wild rose, sedges, and water-
tolerant grasses and shrubs. Bellingham soils are medium acid
and high in organic matter. They are associated with the
Kitsap and Cloquallum soils and with other glacial soils of
the uplands.

Bellingham silt loam, O to 3 percent slopes (Bd).-This
soil is widely distributed over the eastern part of the
county and is associated with the Cloquallum soils. On the
islands of Case Inlet and Pickering Passage and bordering
the mainland, it is associated with the Kitsap soils.

The surface soil is a granular and friable, very dark gray
silt loam, 6 to 10 inches thick. It contains much organic
matter and many small roots. When moist, it is nearly
black, and in many places it is covered by a thin peaty
layer. Under the surface soil is a plastic silt loam or silty
clay loam, 4 to 8 inches thick. This laver contains fewer roots
and less organic matter than the layer above it. At depths
ranging front 10 to 16 inches, the silt loam or silty clay loam
grades sharply to a lightgray clay mottled with yellow,
brownish yellow, and rust brown. The clay is hard when
dry, plastic when wet, and firm when moist. It breaks into
fine aggregates of subangular shape. From a depth of 24 to
30 inches and down to 48 to 72 inches, the substratum is light-
gray to dark-gray silt loam, clay, or sandy clay. This
material is faintly mottled with yellowish brown to bluish gray
and is very plastic, dense, and massive. Below depths of
48 to 72 inches, the substratum rests on glacial lake
sediments or drift.

Areas of this Bellingham soil joining areas of Cloquallum or
Kitsap soils have a lighter colored surface soil and a less
distinctly mottled subsoil. In many places the transition
from this soil to Cloquallum or Kitsap soils is gradual.

The soil is wet and swampy if not drained. Dense clay in
the subsoil prevents the use of tile for drainage, but excess
surface water can be removed by using regularly spaced ditches
in fields and at the bases of slopes.

Use and suitability.-When adequately drained, this soil is
suited to hay, pasture, oats, and truck crops. It is
moderately fertile and productive and retains moisture well in
summer. Yields depend on adequate drainage as



well as onseasonal moisture. Excessive rain late in spring or
early in summer causes crops to fail.

Hay and oats are the main crops. Truck crops are
not grown extensively because of the distance to market.
Permanent pastures can be grazed well into the summer and,
in many seasons, all summer long.

This soil is not suited to fruits, nuts, or grapes. A few
plantings of blueberries have been made, although they are
not suited to this fine-textured soil. Blackberries grow well,
but the soil is too wet for the other kinds of berries. Reed
canarygrass is suited to areas that are difficult to drain.

Ordinarily, fertilizer other than barnyard manure is not
used. Most crops benefit when manure treated with phosphate
is applied. Truck crops receive a complete fertilizer. Lime is
rarely used on crops.

This soil is in capability subclass IVw; it is fair for
red alder, Oregon-maple, willow, hemlock, spruce, and
redcedar.

Bellingham silty clay loam, O to 3 percent
slopes (Be).-Most of this soil is on Squaxin Island and on
other islands off Pickering Passage. It is closely associated
with Bellingham silt loam, O to 3 percent slopes, but
differs from it in having finer textured surface soil and
upper subsoil. The lower subsoil is very dense, and 24 to 34
inches from the surface it rests on dense clay sediments or
drift. This soil is also closely associated with the Kitsap
soils.

Use and suitability.-This soil is more difficult to drain
than Bellingham silt loam, O to 3 percent slopes, and is more
dense if worked wunder adverse moisture conditions.
Otherwise, it is similar to that soil in use, crops, and yields.

This soil is in capability subclass IVw; it is fair for red
alder, Oregon-maple, willow, hemlock, spruce, and
redcedar.

CARSTAIRS SERIES

The Carstairs series consists of very dark, excessively
drained soils. They occupy the nearly treeless outwash
plains in the southwestern part of the county (fig. 3).
In position and parent material, they are similar to the
Grove soils. Carstairs soils have developed from basic
parent material and under rainfall that ranges front 60 to
90 inches a year. The native vegetation consists of grass,
kinnikinnick, ferns, moss, and low shrubs. Although the
soil is surrounded by dense forests, it has no overstory,
except for a few lodgepole pines, Douglas-firs, and clumps
of Oregon-oak.

Carstairs soils are friable, shot free, gravelly, porous,
and droughty. They resemble the Grove soils in being
porous, droughty, sand gravelly. They are finer textured
than the Spanaway soils (not mapped in Mason County)
and grade more gradually to the very loose and porous
gravelly subsoil and substratum.

Carstairs gravelly loam, O to 5 percent slopes (Ca).--
The surface soil is a friable, fluffy, very dark gray
gravelly loam, about 7 inches thick. It has a weak, fine,
granular structure; contains no shot; and, when moist, is
nearly black or very dark brown. The subsurface layer,
between depths of 7 and 15 inches, is a friable, dark-
brown gravelly loam. It has a very weak, fine, granular
structure and contains more gravel than the surface layer.
The subsoil, extending to a depth of 25 inches, is a very
friable, brown gravelly sandy loam. It is single grained

Figure 3.-The prairie is on Carstairs gravelly loam, O to 5 percent
slopes. The forest in background is on Grove gravelly sandy loam, O
to 5 percent slopes.

and, in places, is weakly compact. The gravel is stained with
reddish brown and yellow. Below 25 inches is the substratum,
which consists of loose, stratified, multicolored sandy gravel
containing many cobbles and a few stones. Manganese and
iron stains are on the surface of some of the stones.

This soil has a few slopes greater than 5 percent. The
depth to the substratum ranges from 25 to 50 inches.
In a few areas the solum contains small amounts of
gravel and the surface soil is a sandy loam that is more
coarse at a greater depth. At a depth of 30 inches, the
texture grades to a loamy sand, or to sand. Near the sur-
face, the soil is very strongly acid, but the subsurface layer
is medium acid.

Use and suitability.-This soil is used mainly for pasture.
It is too droughty and low in fertility for most cultivated
crops. Part of the acreage is used for building sites and an
airport. Small acreages are used for hay, pasture, and
small grains. Yields are low and crop failures are frequent.

This soil is in capability subclass VIs and in site
classes 3 and 4 for Douglas-fir.

CLOQUALLUM SERIES

The Cloquallum series consists of moderately well
drained, brown wupland soils. They occupy gently un-
dulating to rolling areas where surface drainage is fairly
well established. They have developed from silty sediments
that washed from the southwestern terminal moraine and
were deposited in glacial lakes formed when



the Vashon glacier retreated. The glacial sediment contained
considerable amounts of local basic material that gave the
soil a reddish cast. Rainfall ranges from 50 to 70 inches a
year. The native vegetation is a luxuriant forest consisting
mainly of Douglas-fir., though there are smaller areas of
maple and alder. The understory is mainly salal.

Internal drainage is retarded by firm or slightly com-
pact, slightly stratified silt and clay in the lower subsoil and
substratum. The soils are medium acid.

The Cloquallum soils are in the central and south-
central parts of the county, particularly oil the sides of
valleys originating in the Black Hills. Fairly broad areas
extend out on the glacial plain. The Cloquallum soils are
associated mainly with the Shelton and the Grove soils,
but to a small extent they occur with the Alderwood and
the Everett soils.

Cloquallum silt loam, 5 to 15 percent slopes (Cc).This
soil is readily accessible and is the most extensive in the series.
It is gently rolling to rolling. The surface soil is a medium
acid, friable, moderately granular, pale-brown to brown
silt loam that is 8 to' 12 inches thick. It contains a
moderate amount of rounded shot that are pale brown on
the outside but reddish brown on the inside. The
subsurface laver is friable, more coarsely granular, pale-brown
and reddish-brown silt loam ranging from 1 to 12 inches in
thickness. This laver contains less shot than the surface
layer, and it is faintly mottled with yellowish brown. Its
thickness is fairly uniform in some. areas but extremely
variable in others. The subsurface layer grades to a subsoil of
light-brown to brown silt loam that is mottled with very
pale brown and light reddish brown. It is firm, contains
no shot, and is more clayey than the surface soil. At
depths of 24 to 28 inches the silt loam grades to firm, very pale
brown and brownish-yellow, laminated silt, light clay, and
very fine sand. The root channels are stained with rust
brown, and the laminated planes, with yellowish brown.

Areas are included in which the profile is influenced by
gravelly glacial drift. Gravel is scattered throughout the
soil~

Water and roots penetrate the substratum slowly. The soil
becomes more acid with depth and is strongly acid in the
substratum.

Use and suitability.-This soil is one of the better upland
soils in the county. about 15 to 20 percent of the acreage
has been cleared, and more of it is being cleared. It is seldom
the dominant soil in a large area, but occasionally it is in
areas large enough for -a farm unit. It holds enough
moisture available to allow most crops to mature. Pastures are
damaged to some degree in dry weather. On moderate
slopes, runoff and erosion are not serious hazards.

The main crops are hay, grain, fruit, filberts, and berries.
Vegetables are grown for home use or local markets. Yields
are higher than from most other upland soils, but they
are not so good as those from most of the alluvial and
‘bottom-land soils.

Newly cleared areas are low in nitrogen and organic matter,
and they should be planted to clover for 2 or 3 years
before they are used for other crops. When the soil is in
cultivation, supplies of nitrogen and organic matter
should be maintained through the use of legumes

in crop rotations and the application of barnyard manure

or of commercial fertilizer and green manure. Phos

phate is also beneficial. In some places lime is needed to start
clover on newly cleared areas.

The soil is better for growing timber than for growing
Christmas trees. Uncleared areas produce Douglas-fir

that is excellent sawtimber.

This soil is in capability subclass IVe and in site classes
2 and 3 for Douglas-fir.

Cloquallum silt loam, O to 5 percent slopes (Cb).-The
surface drainage of this soil is less well established than
that of Cloquallum silt loam, S to 15 percent slopes, but this
soil does not become waterlogged or excessively wet. Its
capacity to hold available moisture is good.

Use and suitability.-Management of this soil is the
same as that for Cloquallum silt loam. 5 to 15 percent
slopes. This soil, however, is better for farming and
forestry because slopes are more even and uniform.

This soil is in capability subclass IIIs and in site classes
2 and 3 for Douglas-fir.

Cloquallum silt loam, 15 to 30 percent slopes (Cd).This
soil occupies gullied areas and complex hilly slopes adjacent to
other Cloquallum soils. Short slopes up to 40 percent are
included. The areas are smaller and more irregular in
shape than those of the other Cloquallum soils. This soil
differs from Cloquallum silt loam, 5 to 15 percent slopes, in
having a less uniform profile. Horizons are less clearly defined,
and there are scattered gravelly patches and areas that are
shallow over till.

The dense forest and ability of the soil to absorb moisture
prevent erosion. Serious erosion could occur if the soil were
cultivated and became saturated by heavy rains. Runoff is
more rapid than from the less sloping Cloquallum soils.

Use and suitability.-The slopes are too steep for farming,
and cultivation probably would cause serious erosion. A few
short slopes are farmed along with less strongly sloping
areas. Nearly all of this soil is in second-growth Douglas-fir
mixed with cedar and an occasional hemlock. Large acreages
are covered completely by maple, willow, and alder that have
little value. Forests are noticeably better than on most
adjacent soils.

This soil is in capability subclass VIe and in site classes
2 and 3 for Douglas-fir.

Cloquallum silty clay loam, 5 to 15 percent slopes
(Cf).-This soil is fairly similar to and closely associated with
Cloquallum silt loam, 5 to 15 percent slopes. The surface
soil is friable and granular, pale-brown to lightbrown silty clay
loam. The upper subsoil, extending to depths of 20 to 28
inches, is a firm, pale-brown silty clay loam that is faintly
mottled with yellowish brown. It has a subangular blocky
structure. Both horizons contain moderate amounts of shot.
The lower subsoil and the substratum have a slightly finer
texture than that of the Cloquallum silt bars.

Surface drainage is well established but not excessive. The
soil absorbs water readily, and it has a good capacity to hold
moisture. Little runoff occurs, except under extreme conditions.
Internal drainage is slightly retarded but not enough to
keep the soil from becoming waterlogged. Roots slowly
penetrate the subsoil and substratum.

Use and suitability.-This soil can be used the
same as Cloquallum silt loam, 5 to 15 percent slopes;
yields



are about the same. The finer texture of this soil allows
less range in tillage, but the soil still can be worked
throughout a fairly wide range of moisture content. Under
good management. this soil is slightly better for hay than
Cloquallum silt loam, 5 to 15 percent slopes.

This soil is in capability subclass IVe and in site
classes 2 and 3 for Douglas-fir.

Cloquallum silt loam, moderately shallow over ce-
mented till, 5 to 15 percent slopes (Ce).-This soil is
closely associated with other Cloquallum soil. It occurs
mainly on the outer fringes of the Cloquallum silt de-
posits, where glacial lakes were too shallow or time was too
short for the glacial drift to have been completely or deeply
covered by silt. This soil consists of silty sediment
slightly mixed with Shelton or Alderwood soil material
and resting on glacial drift. The deposits of silt are
irregrular in depth, and local disturbances have often
mixed theta with the underlying material.

The surface soil consists of friable, granular, palebrown
silt loam, 8 to 10 inches thick. It, has a slight reddish
cast and contains scattered gravel and a moderate
amount. of shot. The subsoil, which reaches to depths of 20
to 32 inches, is pale-brown or light reddish-brown silt loam,
gritty silt loams, or clay loam. The content of subangular
basaltic and rounded, glacial gravel changes within short
distances. At depths of 2 to 4 feet the soil rests upon
light-gray, weakly cemented, gravelly till.

Use and suitability.-This soil is less desirable than the
deeper Cloquallum soils. The growth of deep-rooted plants is
somewhat restricted, and the moisture-holding capacity is
slightly lower. Use and management are the same for
Cloquallum silt loam, 5 to 15 percent slopes. Most of the
acreage is in a second growth of Douglas-fir. The site class
for Douglas-fir is similar to that of the other
Cloquallum soils, and it is higher than for most upland
soils. Only a small area is in cultivation.

This soil is in capability subclass [Ve and in site class
3 for Douglas-fir.

COASTAL BEACH

This land type consists of long, narrow beach-line areas of
sand and gravel that have no agricultural value.

Coastal beach, O to 2 percent slopes (Cg).-This
mapping unit is often washed by extreme high tides or
by storm wages, although it is above reach of average tides.
It is in capability class VIII.

DECKERVILLE SERIES

The Deckerville series consists of dark-colored, poorly
drained soils along waterways and low-lying areas on the
glacial plain its the far western part of the county. They
have developed from a mixture of glacial and local basaltic
and sedimentary materials brought down from the slopes of
the southern Olympic Mountains. The rainfall ranges from
70 to 100 inches a year. The vegetation is mainly a dense
mixture of sedges, reeds, and water-loving brush.

Deckerville soils have a shallow, highly organic, mineral
surface soil overlying a coarse, gravelly subsoil and a
substratum similar to that underlying- the Sol Duc
soils. Deckerville soils differ from the McKenna soils
in parent material and in having a darker and more
granular surface soil and upper subsoil.

Deckerville gravelly loam, O to 2 percent slopes
(Dc).-This soil is almost entirely in the vicinity of Decker

ville in southwestern Mason County. The surface soil is a
very dark gray gravelly loam that is granular, friable, and
high in organic matter. The gravel varies in size and shape
and is highly stained. At depths of 6 to 8 inches, the soil is
more gravelly, slightly plastic, and slightly finer in texture.
At depths of 14 to 18 inches, the soil grades to a firm,
moderately compact, dark grayish-brown clay loam that is
gritty, gravelly, and plastic. At depths of 24 to 84 inches,
the soil rests abruptly on a deep substratum of fairly
compact gravel, cobbles, and coarse sand highly stained
with iron and manganese.

In winter and spring, the water table is practically at the
surface and the soil is very wet. It dries soon after the
water table is lowered and, in long dry spells, may become
fairly dry. If the water table is low, this soil absorbs water
moderately well. This soil is medium acid throughout the
profile.

Use and suitability.-Much of this soil has been cleared
and is used for hay, grain, and pasture. These are the only
feasible crops because, the growing season is short.
Drainage of excess surface water is necessary for cultivated
crops, and it helps permanent pastures. The soil is used
only for pasture if the adjacent, better drained Le Bar and
Hoquiam soils are used for hay and grain. Yields depend
partly on local drainage and on seasonal rainfall, both of
which vary from year to year. The rotation commonly used
consists of 2 years of oats and vetch followed by 2 years of
mixed timothy, orchardgrass, and clover. In the fourth year
of the rotation, the grass and clover mixture is plowed under
as green manure.

This soil is in capability subclass [Vw; it is fair for mixed
forests.

Deckerville silt loam, O to 2 percent slopes (Dc).-The
8- to 15-inch surface horizon is nearly free of gravel. The
upper 6 to 8 inches of the surface soil consists of granular
and friable, very dark gray silt loam. Below depths of 6 to 8
inches, this layer grades to a firm, plastic, dark-gray silty
clay loam that is slightly stained and mottled with
yellowish and reddish brown and contains scattered gravel
highly coated with organic colloids. The silts clay loam
grades to a firm, dark grayish-brown gravelly clay loam that
extends to depths of 24 to 36 inches. Below this, the
material grades abruptly to a firm, highly stained, and clay-
coated mass of sand and gravel.

Gravel in the surface soil and the depth to the coarse

gravelly substratum vary more in this soil than in Deck-
erville gravelly loams, O to 2 percent slopes. Near the
Grays Harbor County line, the upper 24 inches is nearly
free of gravel, and the soil is not sodark colored.

Use and suitability.-This soil is more desirable for
cultivation than Deckerville gravelly loam, O to 2 percent
slopes, because it contains less gravel, is more easily
tilled, and has a higher available moisture-holding ca-
pacity. If moisture and drainage are favorable, yields from
this soil are higher. Use and management are similar to
those of Deckerville gravelly loam, O to 2 percent slopes.

This soil is in capability subclass IVw; it is fair for mixed
forests.

Deckerville silty clay loam, O to 2 percent slopes
(Dd).-This soil differs from the Deckerville silt loam, O to



2 percent slopes, mainly in texture of the surface soil. It also
differs in that iron and manganese stains and the clay
coatings are more definite on the gravel in the subsoil and
substratum. The soil also normally lies at a slightly lower
position ; consequently, it is more swampy.

Use and suitability.-Natural drainage is slower on this
soil, but, where it can be artificially drained, the
use is similar to that of Deckerville silt loam, 0 to 2
percent slopes.

This soil is in capability subclass IVw; it is fair for
mixed forests.

Deckerville gravelly silty clay loam, O to 2 percent
slopes (Db).-The gravelly surface layer distinguishes this soil
from Deckerville silty clay loam, O to 2 percent slopes. In
other characteristics the two soils are similar.

Use and suitability.-The use and management suggested
for Deckerville gravelly loam, O to 2 percent slopes,
apply to this soil, though this soil has slower drainage.

This soil is in capability subclass IVw; it is fair for
mixed forests.

DELPHI SERIES

The Delphi series consists of brown, medium to strongly
acid. well-drained, glacial soils of the uplands. They are in the
southern part of the county, mainly along the high ridge
between Mud Lakes and Skookum Creek, which is near the
highest elevation at which glacial activity took place in the
area. Most of the glacial material was deposited by the
prong of the glacier that extended from Mud Lakes to a gap
near Stimson. Although intermittent areas have a
substratum of indurated material, most of the underlying
parent material is weakly to strongly cemented; and consists-
of reworked glacial till and large amounts of local basic rock.

The Delphi soils are friable and moderately deep; they
have a higher available moisture-holding capacity than the
Shelton or the Grove soils, which they resemble in many ways.
The Delphi soils are closely associated with the Tebo soils.

Delphi gravelly loam, 5 to 15 percent slopes (De).This soil
occupies rolling topography and has some slopes as strong as
20 percent. On its surface there is a 1-inch layer of dark
organic matter. The surface soil consists of 8 to 12 inches of
friable, brown gravelly loam. This layer is underlain by
friable. yellowish-brown gravelly loam upper subsoil that is
from 24 to 32 inches thick. Below this and to depths of 48 to
60 inches is the lower subsoil consisting of firm, light
yellowish-brown gravelly loam or sandy loam. The substratum
is a heterogenous mixture of weakly to strongly cemented
glacial till and weathered local bedrock. Glacial stone, gravel,
and fragments of local basalt are in the substratum and, to
some extent, in the horizon above. The forest cover is luxuriant
and growing rapidly.

The soil is deep and friable and has a good available
moisture-holding capacity. Roots and water readily penetrate
to the substratum. The surface soil is medium to strongly
acid; the substratum is medium acid.

Use and suitability.-This soil is best for forestry because of
altitude and inaccessible location. Most of it has been logged
and is now covered by young trees, mainly second-growth
Douglas-fir. Where natural reseeding of Douglas-fir has been
slow, nearly pure stands of alder and maple have taken over.
The soil should be

managed for the production of timber. It is in capability
subclass IVs and in site classes 3 and 4 for Douglas-fir.

Delphi gravelly loam, 15 to 30 percent slopes (Df).--This
soil occupies steeper and more rugged terrain than Delphi
gravelly loam, 5 to 15 percent slopes. The dense forest and
inaccessibility of the area made the determination of slope
boundaries difficult. Consequently, this mapping- unit
includes areas of Delphi gravelly loam that have slopes of
less than 15 percent and of more than 30 percent. The soil
differs from Delphi gravelly loam, 5 to 15 percent slopes,
in containing varying amounts of basaltic fragments and
local material mixed in the glacial till. The content of these
materials does not vary enough to alter greatly the soil
profile. The soil on the southern side of ridges contains more
basalt and local material than that on the northern slopes.

Use anal suitability.-If this soil is cleared and farmed, its
use is limited more by erosion than that of Delphi gravelly
loam, 5 to 15 percent slopes. Otherwise, the suitability of the
two is the same.

This soil is in capability subclass VIe and in site
classes 3 and 4 for Douglas-fir.

DUNGENESS SERIES

The Dungeness series consists of brown, moderately well
drained, alluvial soils. They mainly occupy the flood plains of
the Skokomish and Hamma Hamma Rivers and are
flooded only when water is very high. They have
developed from parent material that originated from various
kinds of metamorphosed, basic igneous, and sedimentary rocks.
The rainfall ranges from 60 to 90 inches a year. The
vegetation is a dense forest of evergreen and deciduous trees.

The Dungeness soils are associated with the Pilchuck,
Skokomish, and Puget soils but are more brown throughout
the profile. They are in slightly more elevated positions than
the Skokomish soils, and their subsoil is less mottled.

Dungeness fine sandy loam, O to 2 percent slopes
(Dg).-This soil is mainly on the flood plain of the
Skokomish River, in fairly large areas where drainage is
moderately good. The surface soil is granular and very friable,
brown fine sandy loam. The color is uniform to depths of 8 to
10 inches; then, the layer is slightly lighter colored and
contains less organic matter. Below depths of 18 to 24 inches,
the soil is pale-brown, or in places grayish-brown, slightly
friable fine sandy loam and silt loams. It is very slightly
compacted and has a few faint mottles of yellow and
rust brown. The underlying material extends to depths of 30
to 46 inches; it consists of stratified, grayish-brown fine
sand and silt with occasional strata of gravel at lower
depths. This material is faintly stained and mottled but free
from compaction.

The soil is slightly acid to medium acid throughout the
profile. It has a high capacity for holding available
moisture. The water table is occasionally high in winter and
spring.

Use and suitability.-This soil is extensively used for hay,
pasture, and grain. The high water table in winter and spring
limits its use for other crops but raspberries are grown
successfully.

Under intensive use, organic matter and nitrogen must be
maintained through use of barnyard manure and the
growing of legumes and green-manure crops.



The soil is flooded in rears when water is highest and is
badly damaged if it is not protected. Truck crops will produce
high yields but may be damaged by floods. Sod should protect
the soil in flood periods.

This soil is in capability subclass IIw; it is good for mixed
forests.

Dungeness silt loam, O to 2 percent slopes (Dk).-This soil
occurs with Dungeness fine sandy loam, O to 2 percent slopes.
The surface soil is a- very friable and granular, slightly acid,
brown silt loam, 8 to 10 inches thick. It is underlain by a
friable, uniformly pale-brown silt loam that reaches to
depths of 24 to 30 inches. The pale--brown lawyer is
underlain by a stratified, pale-brown or grayish-brown silt
loam and fine sandy loam that continues to depths of 40 to 48
inches. This last-mentioned layer is mottled with rust brown
and yellowish brown. The underlying material. commonly at
depths below 40 inches, consists of stratified grayish-brown,
loose sand, fine sand, silt, and gravel. The substratum in
some places is within 28 to 30 inches of the surface.

Surface and internal drainage, are adequate, except in
periods of prolonged high water and flooding.

Use and suitability.-This highly fertile soil is extensively
used for hay and pasture because it is in a dairying area. The
use is similar to that of Dungeness fine sandy loam, O to 2
percent slopes. Yields are the same or slightly higher.
The main risks in using this soil are the possibilities of
flood erosion and an occasional high water table in winter and
spring.

This soil is in capability subclass IIw; it is good for mixed
forests.

Dungeness fine sandy loam, shallow, O to 2 percent
slopes {Dh).-This soil is adjacent to the other Dungeness
soils. The depth of the soil is limited by substratum of
loose sand and gravel that is 18 to 30 inches from the
surface. As for the other Dungeness soils, the profile is
uniform down to the loose sand and gravel. Included
with this soil are areas that have a fine sandy loam or
silt loam surface soil.

The shallowness of this soil limits its available moisture-
holding capacity and desirability for crops.

Use and suitability.-Crops grow well in years when
moisture is adequate. During dry summers, pasture and hay
dry up and yields are noticeably reduced. Use and
management are otherwise similar to those for Dungeness
silt loam and fine sandy loam.

This soil is in Capability subclass IIIs. Itis good for mixed
forests.

EDMONDS SERIES

The Edmonds series consists of grayish-brown, poorly
drained, level to gently undulating soils. They have
developed from sandy glacial drift. The rainfall ranges from
45 to 70 inches a year. The vegetation is densely growing
sedges, reeds, spirea, and wild grape. These soils have a
fairly definite iron oxide cementation in tine subsoil.

Nearly all of this series is near Belfair in the north-
eastern part of the county, but there are a few areas
elsewhere. Edmonds soils are similar to the Norma soils but
have a lighter colored surface soil, contain less organic
matter, and have a subsoil in which there is iron oxide
cementation (ortstein).

Edmonds fine sandy loam, O to 2 percent slopes (Ea).All
of this soil lies along the lower valley of the Union

River. The surface soil is friable, grayish-brown (darkgray
to dark grayish-brown when moist) fine sandy loam, 6 to
10 inches thick. It is mottled with light gray, and it contains
intermittent iron cementation. a large amount of fine sand,
and a moderate amount of organic matter.

The subsoil is a light-gray sander loam or fine sandy
loam, prominently mottled with reddish brown and yellowish
red. It extends to a depth of about 18 to 30 inches.
The transition between the surface soil and subsoil is
abrupt. Softly cemented, incipient iron hardpan (ortstein)
occurs irregularly throughout the subsoil.

The substratum is friable, light-gray fine sandy loam or
loamy sand mottled with yellowish brown and reddish
yellow. It is stratified with lenses of silt, but near Puget
Sound, it is stratified with lenses of peat. The
substratum is mottled less than the subsoil, and iron oxide
accumulations are lacking. The most prominent mottles in
the lower part of the profile are the result of reduced
aeration.

All layers are medium to strongly acid. During most of the -
year, the water table is within a foot of the surface.

Use and suitability.-This soil must be drained before it
can be farmed profitably. Open ditches are suitable if
drainageways are readily accessible. This soil can be used
in about the same way as the Norma soils, and a very small
acreage is in use mainly for pasture and hay. This soil
contains less organic matter, has a coarser texture, and
is less fertile and productive than the Norma soils.

Uncleared areas are covered by a dense growth of
deciduous trees, brush, shrubs, and scattered cedar.
Partly cleared areas provide but little glazing, unless the
better forage grasses are maintained, and they are quickly
overgrown by sedges, reeds, spirea, and wild rose.

This soil is in capability subclass IIIw; it is good for
mixed forests.

Edmonds silt loam, O to 2 percent slopes (Eb).-
This soil differs from Edmonds fine sandy loam, O to 2 per-
cent slopes, in texture, in containing more. organic
matter, and in having a better capacity for holding
available moisture. The soil is strongly acid.

Use and suitability.-Only a small acreage is used
for farming, mainly for pasture, hay, and grain. Barnyard
manure and green manure are used to maintain
nitrogen and organic matter, The use of a. complete
fertilizer and is beneficial. In most respects,
management is similar to that of the Norma soils.

This soil is in capability subclass IIIw; it is good
for red alder, Oregon-maple, willow, hemlock, spruce,
and redcedar.

ELD SERIES

The Eld series consists of reddish-brown,
moderately well drained soils. They are on low
terraces on the fairly broad valley floors. They are
above flood stage, so they are inundated only in years
of very high water. They are developing from stream
alluvium derived mainly from basaltic and sedimentary
rocks mixed with some glacial material. The rainfall is 60 to
70 inches a year. The vegetation is dense coniferous
forest. Where the soils are flooded, they vary in
color and degree of mottling within short distances.



The Eld soil occurs only in the extreme southern end of
the county. It differs from the Maytown soils in having a
redder surface soil and subsoil, some faintly developed
shot, and stronger red and yellow staining of the subsoil.

Eld silt loam, O to 3 percent slopes (Ec).-This soil is at
the head of Oyster Bay. The surface soil is reddishbrown,
granular and friable silt loam. 6 to 10 inches thick, that
contains a few very soft shot. This layer is underlain by
reddish-brown, firm clay loam that has a subangular blocky
structure, is highly stained by iron, and contains considerable
amounts of shot. At depths ranging from 20 to 32 inches,
the clay loam rests on a layer of fairly compact, stratified
sand and gravel that is prominently stained by iron. Rounded
glacial gravel, mixed with subangulr basaltic gravel, is
scattered on the surface and through the soil.

The soil is medium acid throughout. Surface drainage is
moderately well established, though small swales may stay wet
for a long time. Subsurface drainage is fairly slow because
of a slowly receding, fairly high water table.

Use and suitability.-Most of the soil is used for pasture or
grain. Management is similar to that of Maytown silt
loam, O to 3 percent slopes, but yields are slightly lower.

This soil is in capability subclass IlIs; it is good for fir,
redcedar, hemlock, and deciduous trees.

EVERETT SERIES

The Everett series consists of somewhat excessively
drained, pale-brown gravelly soils. They occur as inextensive
gravel ridges on the glacial moraines or, more commonly, as
fairly continuous outwash channels between ridges of Alderwood
soils. They have developed upon assorted glacial till and
outwash material. The rainfall is 45 to 60 inches a year.
The vegetation is mainly drought-resistant madrone,
manzanita, and kinnikinnick.

Everett soils are droughty because the loose gravel and
sandy subsoil and substratum offer little resistance to
downward movement of water. The capacity of the surface soil
to hold available moisture is low.

Everett soils are in the eastern half of the county, in
association with the Alderwood soils. They also occur in intricate
patterns with the Kitsap and Indianola soils. Compared to
the Grove soils, the Everett soils have a paler surface soil
and subsoil and, in development, were dominated more by acid
igneous parent rock.

Everett gravelly sandy loam, 5 to 15 percent slopes
(Eh).-This is the most extensive Everett soil. In undisturbed
forests 1 to 2 inches of very dark grayish-brown material, a
mixture of needles, leaves, twigs, cones, moss, and roots,
covers the surface. The surface soil is loose, single-grained,
pale-brown, gravelly sandy loam, 6 to 8 inches thick. The upper
2 or 3 inches normally contains aggregates that are slightly
hard and redder than the others in the layer. To depths
ranging from 18 to 24 inches, the subsoil is loose, single-
grained, light yellowish-brown gravelly sandy loam or gravelly
loamy sand. The amount of shot decreases with depth; in
the lower part only a few shot occur.

The subsoil grades to a substratum of poorly assorted.
predominantly yellowish-brown sand, gravel, and cobbly

material that is extremely loose and porous. However, in
places, this material will stand in banks. The color of this
material is largely determined by the gavel, coarse sand,
and cobbles, which are olive gray, pale olive, yellowish
brown, light brownish gray, gray, and dark gray. Many of
the cobbles, as well as much of the gravel, are faintly to
moderately stained by iron.

The amount of gravel ranges from about 20 percent to S50
percent in the subsoil to as much as 80 percent in the
substratum. The soil is medium to strongly acid and
becomes less acid with depth.

Use and suitability.-This soil is too droughty for most
tilled crops--it dries out before crops mature. Only a very
small acreage is cultivated, and this is ordinarily farmed
along with better adjacent soils. Most of this soil is in brush
and trees, for which it is suited best. It is one of the better
soils for growing Douglasfirs that are cut for Christmas trees.
This is an important use of the soil; large acreages are used
for Christmas trees.

This soil is in capability subclass VIs and in site class 4
for Douglas-fir.

Everett gravelly sandy loam, O to 5 percent slopes
(Eg).-This soil occupies the smoother outwash terraces in
association with other Everett soils. It differs from Everett
gravelly sandy loam, 5 to 15 percent slopes, in that its
surface layer is generally 2 to 3 inches thicker; the
profile is less variable; and the substratum, or underlying
material, is usually more stratified.

Use and suitability.-The use of this soil is similar to that
of Everett gravelly sandy loam, 5 to 15 percent slopes.
The soil is in trees and brush, except for a few small
cleared areas. The growing of Douglas-fir for Christmas
trees is gaining in importance. This soil is in site class 4 for
Douglas-fir and in capability subclass VIs.

Everett gravelly sandy loam, 15 to 30 percent slopes
(EKk).-This soil is on the steeper slopes of glacial moraines,
sides of gullies, and terrace fronts. It is closely associated
with other Everett soils and the Alderwood gravelly sandy
loams.

This soil is more variable than Everett gravelly sandy
loam, 5 to 15 percent slopes. The depth to substratum ranges
from 12 to 36 inches, and the amount of gravel in the surface
soil and subsoil varies greatly from place to place. Where the
soil is in close association with the Alderwood soils, the
substratum, in places, is compact and weakly cemented.

Included are a few areas having slopes slightly greater
than 30 percent.

Use and suitability.-This soil is suitable only for
forestry because it is strongly sloping, droughty, and low in
fertility. It is in capability subclass VIs and in site class 5 for
Douglas-fir.

Everett gravelly loamy sand, O to 5 percent slopes
(Ed).-This soil occupies the smoother terraces or outwash
plains in close association with other Everett soils. It
differs from Everett gravelly sandy loam, 5 to 15
percent slopes, in having a finer surface soil and a slightly
coarser subsoil.

Use and suitability.- Use and management are similar to
those for Everett gravelly sandy loam, 5 to 15 percent
slopes. This soil is poorer for forest than Everett gravelly
sandy loam, O to 5 percent slopes. It is in capability
subclass VIs and in site class 5 for Douglas-fir.



Everett gravelly loamy sand, 5 to 15 percent
slopes (Ee).-This soil is .similar to Everett gravelly
loamy sand, O to 5 percent slopes, but its profile is more
variable and the thicknesses of the surface soil and subsoil
are slightly less.

Use and suitability.-Practically all of this soil is in trees

and brush. Its best use is for Christmas trees. This soil
is in capability subclass VIs and in site class 5 for
Douglas-fir.
Everett gravelly loamy sand, 15 to 30 percent
slopes (Ef).-Except for slopes, this soil is similar to
Everett gravelly loamy sand, 5 to 15 percent slopes. Profile
characteristics vary greatly from place to place,
especially on the steeper slopes.

Use and suitability.-All of this soil is in trees and
brush, and its best use is forestry. It is in -site class 5
for Douglas-fir and in capability subclass VIs.

GRAVEL PIT

This miscellaneous land type consists of open pits from
which the soil and underlying material have been excavated.
The pits are about 1 to 5 acres in size and are shown
on the soil map by the letter symbol Ga. Pits smaller
than 1 acre are shown on the map by conventional symbols.
Most gravel pits are in soils of the Everett, Grove, and
Carstairs series. The excavated gravelly material has been
used mainly for road construction.

GROVE SERIES

The Grove series consists of somewhat excessively
drained, reddish-brown gravelly soils. It occupies the large
glacial outwash plains. The Grove soils have developed from
Vashon glacial drift, modified considerably by inclusions of
local basaltic rock and mixed material from the Olympic
Mountain glaciers: The rainfall ranges from 60 to 100
inches a year. The vegetation is coniferous forest, with an
understory dominated by the lower growing mosses,
kinnikinnick, and snowberry, and these mixed with
huckleberry, salal, and Oregon-grape. The drought-
resistant manzanita is especially- common on the Grove soils.
The cover is not so profuse nor so rank as that on the
adjacent Shelton and Hoodsport soils. Logged areas
restock slowly to Douglas-fir, and some pure stands of
lodgepole pine are on these soils.

The Grove soils occur in the western part of the
county, in association with the Shelton and Hoodsport soils.
Grove soils differ front the Everett soils farther east in their
parent material and in having redder surface soil and
subsoil.

Grove gravelly sandy loam, O to 5 percent slopes
(Gh).-This soil occupies nearly level out-wash plain.

In forested areas there is a 1- to 2-inch layer of
needles, leaves, twigs, roots, and moss. The lower part is
moderately decomposed and very dark grayish brown.

The surface soil consists of reddish-brown, gravelly
sandy loam, 6 inches thick. It is very friable, is single
grained, and contains a few small, round shot. The upper
part of this layer contains a few firm, irregular, more
reddish aggregates. The next layer extends to depths
ranging from 12 to 14 inches. It is similar to the surface
soil, except that it is more gravelly, contains less shot, and
the gravel is stained and coated with dark reddish-brown
fine material.

The subsoil is a light-brown, very gravelly loamy sand. It
is loose, is single grained, and contains no shot. At
depths ranging from 24 to 32 inches, the subsoil grades
to the substratum of loose gravel, cobbles, and sand. The
dominant colors are gray. grayish brown, yellowish brown,
and light brown. Much of the gravel is highly stained with
nearly black and reddish-brown material. In places the
upper 24 inches of the substratum is compact or weakly
cemented.

Included with this soil are about 250 acres occurring
on gently sloping fans, colluvial slopes, and terraces. The
parent material of the included soils is a mixture of local
basic igneous rock and mixed glacial material. The profile
is similar to that of Grove gravelly sandy loam, O to 5
percent slopes, but it differs in being brown and yellowish
brown, more variable in texture and in degree of
stratification, and in containing much angular and
subangular gravel.

This soil is strongly to medium acid and less acid with
depth. Surface runoff is very slow because of the rapid
permeability of the soil and the smooth topography.

Use and suitability.-Except for a very small acreage
in farms producing mainly for the farm household, this
soil is in forest, a use for which it is best suited. Be-
cause of droughtiness and low fertility, it is not suitable for
hay or pasture. In suitability, this soil is similar to the
Everett gravelly sandy loam, O to 5 percent slopes,
except that it is in classes 3 and 4 for Douglas-fir,
partly because of the higher rainfall. Areas in young
Douglas-fir are managed for Christmas trees. The soil is in
capability subclass VIs.

Grove gravelly sandy loam, 5 to 15 percent slopes
(Gk).-In places the surface soil and subsoil of this soil are
3 to 6 inches thinner than those of Grove gravelly sandy
loam, O to 5 percent slopes.

Use and suitability.-The use of this soil is similar to
that of Grove gravelly sandy loam, O to 5 percent slopes.
Like that soil, it is best suit