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HOW TO USE THE SOIL SURVEY REPORT

HIS SOIL SURVEY of San Juan County
Twi]] serve various groups of readers. It
will help farmers and ranchevs in planning the
kind of management that will protect their
soils and provide good yields, and it will add
to the fund of knowledge ahout soils.

Soils scientists studied and described the
soils and made a map that shows the kind of
soil everywhere in the survey area. The base
for the soil may is a set of aerial photographs
that show fields, woods, roads, and many other
landmarks.

Locating the soils

Use the index to map sheets to locate areas
on the large map. The index is a small map
of the county that shows the location of each
sheet on the large map. When the correct sheet
of the large map is found, it will be seen that
boundaries of the soils are outlined in red, and
that there is a symbol for each soil. Suppose,
for example, an aren on the map has the symbol
Be. The legend for the detailed map shows
that this symbol identifies Bellingham silt loam.
This soil and all others mapped in the county
are described in the section “Descriptions of
Soils.”

Finding information

The report has special sections for different
groups of readers. The section “General In-
formation About the County,” which discusses
the physiography, drainage, relief, climate,
vegetation, and other general facts, will be of
interest, mainly to those not familiar with the
county, The “Guide to Mapping Units” at the
back of the report will help the reader to use
the map and the report. Soil terms that may be
unfamiliar to some readers are defined in the
Glossary.

Farmers and those who work with farmers
can learn about, the soils in the section “Descrip-
tions of Soilg,” and then go to the section “Use
and Management of the Soils.” In this way
they first 1dentify the soils on their farms and
then learn how these soils can be managed and

what yields can be expected. The soils ave
grouped by capability units; that is, groups of
soils that need similar management and respond
in about the same way. TFor example, Belling-
ham silt loam is in capability unit ITw-1. The
management needed for cultivated crops grown
on this soil will be found under the heading
Capability Unit IIw-1, in the section “Manage-
ment by Capability Units.” The woodland
uses of this soil are described under woodland

roup 4 in the section “Uses of Soils for Wood-
and.” A list just before the map sheets gives
the name of each soil, the page where 1t is
described, the symbol of the capability unit in
which it has been placed, and the page where
the capability unit is described.

Foresters and others interested in woodlands
can refer to the section “UJses of Soils for Wood-
land.” In that section the kinds of trees in the
county are described and the factors affecting
the management of woodlands are discussed.

Engineers will want to refer to the section
“Tngineering Properties of Soils.” Tables in
that section show characteristics of the soils
that affect engineering.

Persons interested in science will find infor-
mation about how the soils were formed and
how they are classified in the section “Forma-
tion and Classification of Soils.”

Students, teachers, and other users will find
information about soils and their management
in various parts of the report, depending on
their particular interest.

Newcomers in San Juan County will be espe-
cially interested in the section “Soil Associa-
tions,” which describes the broad patterns of
the soils. They may also wish to read the sec-
tion “General Information About the County,”
which gives general information.

L .

Tieldwork for this survey was completed in
1956. Unless otherwise indicated, all state-
ments in the report refer to conditions in the
county at that time, This publication is part
of the technical assistance furnished to the San
Juan Island, Orcas Island, and Lopez Island
Soil Conservation Districts.
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AN JUAN COUNTY consists of islands that are along
the coast in the northwestern part of the State of
Washington (fig. 1). The county is irregular in shape but

*Siate Agricultural Experiment Siation

Figure 1.—Location of San Juan County in Washington.

occupies an area about 27 miles long and 24 miles wide.
It is bounded on the west by Haro Strait and by Boundary
Pass.  On the north it is bounded by the Strait of Georgia,
and on the east, by Rosario Strait. On the south it is
bounded by the Strait of Juan de Fuca.

At low tide the county consists of a group of 473 islands
and reefs, but there are only 428 islands and reefs at
high tide. Only 175 of the islands have been named.
The principal ones are Orcas, San Juan, Lopez, Shaw,
Decatur, Blakely, Waldron, Stuart, Spieden, Johns, James,
Sucia, Matia, Patos, Clark, and Barnes. The land area
of the county is 110,080 acres, or about 172 square miles.
Friday Harbor is the county seat.

Livestock are raised extensively on the islands. The
location of the county and the difficulty of reaching mar-
kets on the mainland is responsible for livestock raising
being more important than the growing of perishable fruits
and vegetables. Less than half of the acreage is agricul-
tural land in farms. The rest is in trees or grass, or is
used for resorts, camps for recreational purposes, or is
wasteland. The land used for agriculture is largely in grass,

but the soils and climate are favorable for berries, vege-
tables, small grains, and hay crops, as well as pasture.
Approximately 15 percent of the acreage in farms isused
for cultivated crops, 32 percent is in pasture, and 42
percent is woodland. The rest is used for roads, farmlots,
buildings, fence rows, and other miscellaneous purposes.

How Soils Are Named, Mapped,
and Classified

Soil scientists made this survey to learn what kinds of
soils are in San Juan County, where they are located,
and how they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they
observed steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds of
rock; and many facts about the soils. They dug or bored
many holes to expose soil profiles. A profile is the se-
quence of natural layers, or horizons, in a soil; it extends
from the surface down to the rock material that has not
been changed much by leaching or by the roots of plants.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They
classified and named the soils according to uniform pro-
cedures. To use this report easily, it is necessary to
know the kinds of groupings most used in a local soil
classification.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surfacelayer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first described and mapped. San Juan
and Orcas, for example, are the names ol two soil series.
All the soils in the United States having the same series
name are essentially alike in natural characteristics.

Many soil series contain soils that are alike except for
the texture of their surface layer. According to this
difference in texture, separations called soil types are made.
Within a series, all the soils having a surface layer of the
same texture belong to one soil type. San Juan gravelly

1
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sandy loam and San Juan loam are two soil types in the
San Juan series. The difference in the texture of their
surface layers is apparent from their names. .
Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil map
as one unit.  Such soil types are divided into soil phases.
The name of a soil phase indicates a feature that affects
management. For example, San Juan gravelly sandy
loam, 0 to 8 percent slopes, is one of several phases of San
Juan gravelly sandy loam, a soil type that ranges from
nearly level to sloping. .
After a fairly detailed guide for classifying and naming
the soils had been worked out, the soil scientists drew soil
boundaries on aerial photographs. They used aerial
photos for their base map because these show woodlands,
buildings, ficld borders, trees, and similar detail that
greatly help in drawing boundaries accurately. The soil
map in the back of this report was prepared from the same
aerial photographs. . '
The arcas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit 1s nearly
equivalent to a soil type or a phase of a soil type. It is
not exactly equivalent, because it 1s 110(;})1‘:10_1;10@1 to show
on such a map all the small, scattered bits of soil of some
other kind that have been seen within an avea that is
dominantly of a recognized soil type or soil phase.
In preparing some detailed maps, the soil scientist has
a problem of delineating areas where different kinds of
soils ave so intricately mixed, and so small in size, that it
is not practical to show them separately on the map.
Therefore, he shows this mixture of soils as one mapping
unit and calls it a soil complex. Ordinarily, a soil complex
is named for the major soil series in 1t, for example,
Tndianola-Roche complex, 0 to 8 percent slopes. Also,
in most mapping there are areas to be shown that are so
rocky, so shallow, or so frequently cl_mnggc} by wind and
wator that they cannot be called soils. These areas are
shown on a soil map like other mapping units, but they
ave given descriptive names, such as Rock outcrop or
Rock land, and are called land types rather than soils.
Only part of the soil survey was done when the soil
scientist had named and described the soil series and
mapping units and had shown the location of the mapping
units on the soil map. The mass of detailed information
he had recorded then needed to be presented in (.hffemnt
ways for diffevent groups of users, among them farmers,
managers of woodlands and rangelands, and engineers.
To do this, he had to consult with persons in other fields
of work and jointly prepare with them groupings phal‘,
would be of practical value to different users. Such
groupings are the capability classes, subclasses, and units,
designed mainly for those interested in producing short-
lived crops and tame pasture; woodland suitability groups,
for those who need to manage wooded tracts; and the
classifications used by engineers who build highways or
structures to conserve soil and water.

Soil Associations

After studying the soils in a locality and the way they
are arranged, it is possible to make a general map that

shows the main patterns of soils. Such a map is the

colored general soil map in the back of this report. The
general soil aveas are also called soil associations. Kach

kind of general soil area, or association, as a rule contains
a few major soils and several minor soils in a pattern that
is characteristic, although not strictly uniform.

The soils within any one association are likely to differ
greatly among themselves in some properties; for example,
slope, depth, stoniness, or natural drainage. Thus, the
general map does not show the kind of soil at any particu-
lar place, but a pattern that has in it several kinds of differ-
ent soils,

The soil associations are named for the major soil
series in them, but, as already noted, soils of other series
may also be present.  The major soil series of one general
soil area may also be present in other areas but in a
different pattern.

The general map that shows patterns of soils is useful
to people who want a general idea of the soils, who want
to compare different parts of a county, or who want to
know the possible location of good-sized areas suitable
for a certain Kind of farming or other land use.

Association 1

Poorly drained to imperfectly drained soils of the basins and
low glacial tll plains on glaciated uplands:  Bellingham-
Coveland-Bow association

This association occurs on all the larger islands and on
some of the smaller ones.  The topography is nearly level
to gently sloping. The original vegetation was mostly
trees, but approximately two-thirds of the timber has
been cut.

Soils of the Bow series are the most extensive in this
association. The Coveland soils are slightly less extensive.
There are fairly large areas of Bellingham soils, especially
on San Juan and Orcas Islands; a few small areas of Norma
soils; and a few large arveas and a number of smaller ones
of organic soils of the Semiahmoo, Tanwax, and Orcas
series.  In addition, there are small, but prominent, areas
of Roche-Rock outerop complexes.

The Coveland and Bow soils are in slightly higher posi-
tions than most of the other soils of the association, but
they are lower than the arveas of Roche-Rock outerop
complexes. The Coveland and Bow soils have a surface
layer of silt loam that is underlain by a clayey subsoil at
a shallow depth. The Bellingham soils have a surface
layer of clay loam or silt loam and a subsoil of clay or
silty clay. The surface layer of the Norma soils is loam.
It overlies irregularly stratified layers of sandy loam, clay
loam, or clay. The Semiahmoo soils consist of muck
derived from sedge peat; the Tanwax soils, of finely
divided sedimentary peat; and the Orcas soils, of moss
peat. The Tanwax soils are alkaline. All other soils in
this association are acid, especially near the surface.

In winter and in spring, all the soils are saturated and
water stands on the surface of the organic soils. The
excess water accumulates because the areas do not have
adequate outlets for drainage, the soils do not have
enough slope for water to run off, the subsoils have very
slow permeability, or there is a combination of all of these
factors. For the most productive agricultural use, all the
soils in this association require some artificial drainage.
Except for areas of organic soils on San Juan and Lopez
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Islands, where drainage outlets are blocked by basalt,
most of the arcas have been drained successfully.

Most of the cash crops in the county are grown on soils
of this association. Fairly large amounts of a complete
fertilizer are commonly used on most of the soils where
crops are grown. Little is used on hay or pasture, but
greater yields would be obtained if more fertilizer were
applied.  Supplemental irrigation is used by a few farmers,
particularly on the Bow soils.

Association 2

Domanantly moderately well drained to well drained soils of
the glacial till plains and rocky wplands: Roche-San Juan
assocration

This is the most extensive association in the county.
The largest areas are on San Juan Island, but the associa-
tion also occurs on the other large islands and on many of
the smaller ones. The topography is predominantly
gently rolling to rolling. The areas originally were nearly
covered by timber, but about hall the trees have been
removed.

In addition to Roche and San Juan soils, there are large
areas of Rock Iand in the association and fairly large areas
of Alderwood soils. The association also includes small,
isolated areas of Everett, Indianola, Pickett, Coveland,
and Semiahmoo soils.

The Roche soils have a brown, medium-textured surface
layer, and in many places they are gravelly ov stony.
They are underlain by dense, very slowly permeable
glacial 6ill.

The San Juan soils of this association have a dark-
colored, moderately coarse textured surface layer that is
gravelly or stony. Their subsoil and substratum arve
conrse bextured and overlie cemented, moderately fine
textured glacial till. The Alderwood soils also have a
gravelly or stony surface layer and are underlain by
cemented till. The Everett soils are gravelly or stony.
They are moderately coarse textured and are underlain
by a loose, porous, gravelly and sandy substratum.

The Indianola soils are similar to the Everett but are
nearly free of gravel. The Pickett soils are medium
textured and stony and are underlain by sandstone bed-
vock. The areas of Rock land consist mainly of outerops
of sandstone, argillite, or basalt. The Coveland and
Semiahmoo soils are described briefly under association 1.

The soils of this association are nearly as important
agriculturally as the soils of association 1. They are
used mainly for hay, pasture, and grazing. There is also
extensive logging, and some areas are used to grow oats
and barley.

The soils are moderate to low in moisture-holding ca-
pacity. They are moderately well drained to somewhat
excessively drained, but there is a temporary high water
table in some of the areas in winter and spring. In a few
places artificial drainage is needed to improve vields. The
soils are low in fertility, but they respond well if manure
and a commercial fertilizer, especially nitrogen and phos-
phate, are added.

A large part of the timber produced in San Juan County
is grown on the soils of this association. Logging is limited
to the drier imonths because the soils are saturated during
the rainy season. Logging while the soils are too wet de-
stroys the structure of the surface soil, increases runoff,

and makes the aveas better suited to deciduous species
than to Douglas-fir. Douglas-fir can be restocked by
planting, but other species will dominate unless they are
controlled by cutting or by using selective sprays. Many
of the trees have shallow roots because they are growing
on soils that have a dense subsoil and substratum. They
are susceptible to windthrow if they are left standing
alone or in small blocks during selective logging operations.

Association 3

Somewhat excessively drained soils on glaciated uplands and
outwash plains:  San Juan-Everett association

This is the least extensive association in the county.
It occurs in comparatively small areas on all of the larger
islands, except Lopez, and on some of the smaller islands.
The topography is rolling to steep. Originally, most of
the areas were wooded, but about 15 percent of the acre-
age now has been cleared.

The San Juan series consists of dark-colored soils that
support a cover of grass. In most places their surface
layer is moderately coarse textured, and in places it is
gravelly or stony. The Everett soils are gravelly or stony
and are moderately coarse textured. The soils of both
series are underlain by a subsoil and substratum of loose,
porous, gravelly and sandy matevial. The Indianola soils
are also important in this association. In addition, there
are small areas of Roche and Alderwood soils.

The San Juan soils of this association are grasslands.
The Everett soils are used to grow Douglas-fir. Follow-
ing logging, the Douglas-fir restocks readily. Because of
the somewhat excessive drainage, there are no seasonal
limitations to logging.

The principal crops grown in the cultivated arcas are
oats, barley, grasses, and legumes. The soils are limited
in moisture-storing capacity. Yields ave fairly low unless
barnyard manure and nitrogen and phosphate fertilizers
are added to help establish new scedings and to increase
the yields.

Association 4

Domanantly well drained soils on uplands: Pickett-Rock

land association

This association is mainly on Orcas and Blakely Islands.
The topography is irregular, and in most places it is roll-
ing to steep or precipitous. The areas are almost all in
timber.

Soils of the Pickett series and aveas of Rock land are
dominant in this association, but there are small, isolated
areas of organic soils of the Semiahmoo, Orcas, and Tan-
wax series. Except for the organic soils, the soils of this
association are well drained. The Pickett soils and the
areas of Rock land are described briefly under association
2. The organic soils are deseribed under association 1.

Only small areas of this association are farmed. The
crops are mainly grasses and legumes grown for hay or
pasture. Some areas are grazed, but the most important
uses of the soils are for timber production, recreation, and
wildlife habitats. Some areas still have much ol the
virgin cover of Douglas-fir, but part of the original timber
on the Pickett soils has been logged, and the vegetation
now is mainly second-growth Douglas-fir.
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Descriptions of Soils

This section contains detailed descriptions of the soils
mapped in San Juan County. After the name of each
soil 1s the letter symbol that identifies that particular
soil on the map in the back of the report. At the end of
the description is given the capability unit to which the
soil belongs and the site class for Douglas-fir or other kinds
of trees. T'he approximate acreage and the proportionate
extent of each mapping unit are shown in table 1.

Active Dune Land

Active dune land (Ad).—This land type consists of
unsorted sands blown by wind from bheach areas or from
sandy soils that have a sparse cover of vegetation. The
dunes move from a westerly to an ecasterly direction,
burying soils, vegetation, and fences as they advance.
They occur on beach areas and on the black, sandy
San Juan soils of Cattle Point. In some places areas of
San Juan soils have been buried by shallow dunes.

TaBLE 1.—Approzimate acreage

Sand dunes contain only small amounts of silt and clay,
because these fine materials ave carried away by wind.
The absence of fine-textured materials lowers the capacity
of this land type to retain the moisture and nutrients
needed for growth of plants; consequently, the moisture-
supplying capacity and fertility are very low.

The sand is generally uniform and is brown to very dark
brown. It ranges from 8 inches to more than 5 feet in
depth. The hazard of further wind erosion is severe.
This land type is in capability unit VIIIs-1. Tt is not
suited to trees.

Alderwood Series

The Alderwood series consists of medium-textured to
moderately coarse textured, well-drained soils that are
gravelly or stony throughout their profile. The soils are
underlain dominantly, at a depth of more than 30 inches, by
weakly to strongly cemented, gravelly and sandy material.
The slope range 1s from nearly level to hilly. The soils
are on undulating and rolling glacial plains, mainly on

and proportionate extent of the soils

Soil Acres | Percent Soil Acres | Percent
Active dune land_ . _______________________ 90 0. 1 || Pickett-Rock outerop eomplex, 0 to 30 percent
Alderwood gravelly loam, 3 to 8 percent slopes_ 400 M slopes__ o ___ 7, 860 7.1
Alderwood gravelly loam, 15 to 30 percent Pickett-Rock outerop complex, 30 to 70 per-
slopes. - . ____ 130 .1 cent slopes_._ .. 11, 170 10. 1
Alderwood gravelly sandy loam, 3 to 8 percent Roche gravelly loam, 3 to 8 percent slopes.__ - 5, 870 5.3
slopes_ .. 100 . 1 || Roche gravelly loam, 0 to 3 percent slopes._ .~ 520 .5
Alderwood gravelly sandy loam, 8 to 15 percent Roche gravelly loam, 8 to 15 percent slopes.._.| 1, 250 1.1
SLOPECS o 160 . 1 || Roche gravelly loam, 15 to 30 percent slopes.__ 470 .4
Alderwood gravelly sandy loam, 15 to 30 per- Roche loam, 0 to 3 percent slopes___..._...__. 500 .5
cent slopes... .- ___ 180 .2 || Roche loam, 3 to 8 percent slopes___..________ 260 .2
Alderwood stony loam, 3 to 8 percent slopes.__| 1, 090 1.0 || Roche loam, 8 to 15 percent slopes____________ 110 L1
Alderwood stony loam, 8 to 15 percent slopes__ 460 . 4 || Roche stony loam, 3 to 8 percent slopes. ... 3, 280 3.0
Alderwood stony loam, 15 to 30 percent slopes_ 250 .2 || Roche stony loam, 8 to 15 percent slopes______ 3, 950 3.6
Bellingham silt loam___ . ___________________ 1, 410 1. 3 || Roche stony loam, 15 to 30 percent slopes. ... 870 .8
Bellingham elay loam_ .. _________________ 390 .4 || Roche gravelly sandy loam, 3 to 8 percent slopes_ 500 .5
Bow gravelly silt loam, 0 to 3 percent slopes___| 2,910 2.6 || Roche stony sandy loam, 8 to 15 percent slopes. 500 .5
Bow gravelly silt loam, 3 to 8 percent slopes___| 6, 310 5.7 || Roche-Rock outerop complex, 8 to 30 percent
Bow gravelly silt loam, 8 to 30 percent slopes_ .. 180 .2 slopes._ - . 21, 230 19. 3
Bow silt loam, 0 to 3 percent slopes__._.____.___ 1, 260 1. 1 || Roche-Rock outerop complex, 30 to 70 percent
Bow silt loam, 3 to 8 percent slopes.._________ 2, 640 2.4 slopes_ _ . 3, 320 3.0
Bow stony silt loam, 3 to 8 percent slopes. ____ 1, 390 1.3 || Rock land, volling - __ _____________._.___ 850 .8
Coastal beaches. . ______________________ 1, 120 1.0 || Rock land, steep_._____ . _____________.__. 4, 490 4,1
Coveland silt loam, 0 to 3 percent slopes__.____ 5, 290 4. 8 |} San Juan gravelly sandy loam, 0 to 8 pereent :
Coveland silt loam, 3 to 8 percent slopes.______ 850 . 8 slopes__ - .. 540 .5
Coveland gravelly silt loam, 0 to 3 percent San Juan gravelly sandy loam, 8 to 30 percent
SlOPeS - - 1, 160 1.1 slopes_ L ___._. 190 2
Coveland gravelly silt loam, 3 to 8 pereent San Juan stony sandy loam, 3 to 15 percent
slopes_ ... 790 .7 slopes. . 820 .7
Coveland stony silt loam, 0 to 15 percent slopes. 470 .4 || San Juan stony sandy loam, 15 to 30 percent
Everett gravelly sandy loam, 3 to 8 percent slopes_ ... 380 .3
SlOPeS o . 3, 290 3.0 || San Juan gravelly sandy loam, moderately
Lverett gravelly sandy loam, 8 to 30 percent deep, 0 to 8 percent slopes._ ... ___________ 410 .4
slopes. - o ___ 830 8 || San Juan gravelly sandy loam, moderately
Everett stony sandy loam, 8 to 30 percent deep, 8 to 15 percent slopes_..____________. 110 .1
slopes_ .. ____. 260 .2 || San Juan loam, moderately deep, 0 to 15 per-
Hovde loam .. oo - oo 70 L1 ) cent slopes___ ______ . _____________._._ 180 .2
Indianola sandy loam, 0 to 15 percent slopes___| 1, 700 1. 5 || San Juan stony loam, moderately decp, 8 to 30 .
Indianola-Roche complex, 0 to 8 percent slopes.| 1, 870 1.7 S ])Ql"(:lent slopesi{ --------------------------- 180 . %
Indianola-Roche complex, 8 to 30 percent slopes_ 440 .4 .g(fmgallmoo muck"flj‘l[‘i “““““““““““ L 118 L. 3
Neptune gravelly sandy loam_____________.__ 40 O] HOMIANMOO MUC <, SNLOW o~ oo oo oo b )
¥Cl & Y 3 ' Tanwax peat, alkaline variant.__ .. ___________ 180 .2
Norma loam__ o ... 460 <4 Tidal marsh. T 130 )
Norma loam, moderately deep________________ 140 .1
Oreas peato ..o __.__ 50 M Total - _ .. _______. 110, 080 100. 0

1 Less than 1 percent.
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San Juan, Oreas, and Lopez Islands. They have formed
in glacial till that contains material from many kinds of
rocks, including granite, basalt, diabase, sandstone, shale,
conglomerate, and quartzite. The Alderwood soils are
associated chiefly with the Bow, Everett, and Roche soils.

The native vegetation on the Alderwood soils consisted
of a dense stand of Douglas-fir, some western hemlock,
western redcedar, lodgepole pine, and deciduous trees,
such as red alder, bigleal maple, and willow. Most of the
virgin timber has been logged off. Following logging, the
soils restock with red alder, bigleaf maple, and willow.
Douglas-fir comes in very slowly.

Forestry is the major use of these soils.
are used for small grains, hay, and pasture.

Alderwood gravelly loam, 3 to 8 percent slopes (AmB).—
This is a well-drained, moderately coarse textured soil.
It has formed in glacial till and is underlain by weakly to
strongly cemented, gravelly and sandy materials at a
depth dominantly below 30 inches. This soil is gently
undulating, and the slope range is from 4 to 7 percent.
The aveas are mainly on Decatur, Orcas, and Lopez
Islands.

Representative profile:

Small areas

Surface layer—

0 to 12 inches, dark-brown gravelly loam; granular struc-

ture; friable when moist; abundant roots; slightly acid.
Upper subsoil—

12 to 21 inches, dark yellowish-brown gravelly sandy loam;
single grain; very friable when moist; plentiful roots; me-
dium acid.

Lower subsoil—

21 to 42 inches, light-olive to olive-gray gravelly sand;
single grain; loose and porous; few roots; rootsspread hori-
zontally over underlying horizon; neutral.

Substratum—

42 inches 4, dark yellowish-brown gravelly sand; massive;
strongly cemented; very few roots, except in fractures;
neutral,

In some places there are stones and cobbles in the lower
partof the subsoil and in thesubstratum. Depth to the
substratum ranges from about 24 inches to 54 inches.
The degree of cementation in the substratum varies con-
siderably within short distances, and in some arcas the
substratum is only weakly cemented. The substratum
in places is sandy clay loam. Approximately 10 percent
of this mapping unit consists of Roche gravelly loam, 3 to
8 percent slopes.

The permeability of Alderwood gravelly loam, 3 to 8
percent slopes, is moderate above the havdpan. The
hardpan is very slowly permeable, and roots penetrate
only through cracks. The moisture-supplying capacity
is moderate. The soil is moderate in fertility. Runoft
is slow, and there is a slight hazavd of erosion.

This soil can be cultivated within a wide range of mois-
ture content. Logging should be curtailed, however,
during the winter and. early in spring to prevent excess
puddling and compaction. ]

The soil is used primarily for growing timber, but a few
areas are used to grow small grains, hay, and pasture.
These crops respond well if manure and a complete com-
mercial fertilizer are added. This soil is in capability
unit I1Is-2 and in site class 4 for Douglas-fir.

Alderwood gravelly loam, 15 to 30 percent slopes
(AmD).—This soil is similar to Alderwood gravelly loam,
3 to 8 percent slopes, but it has stronger slopes and is
generally slightly shallower. The cementation is also

more variable. The substratum ranges from weakly to
strongly cemented within short distances. This soil has
slightly lower moisture-supplying ecapacity than Alder-
wood gravelly loam, 3 to 8 percent slopes. Surface runoff
is medium, and there is a moderate hazard of water
erosion. In most places this soil is adjacent to areas of
Roche soils. Approximately 10 percent of the acreage
consists of Roche gravelly loam, 15 to 30 percent slopes.

Alderwood gravelly loam, 15 to 30 percent slopes, is
used mainly for growing timber. A few small areas are
in native pasture, but, in general, the carrying capacity
is low. Fertilization would increase yields of forage.
This soil 1s in capability unit VIs—7 and in site class 4 for
Douglas-fir.

Alderwood gravelly sandy loam, 3 to 8 percent slopes
(AgB).—This soil occurs mainly in association with Alder-
wood gravelly loam, 3 to 8 percent slopes, and Alderwood
stony loam, 3 to 8 percent slopes. It is undulating. The
surface layer, to a depth of about 5 to 8 inches, 1s dark-
brown, friable, slightly acid gravelly sandy loam. Below
the surface layer, the profile is similar to that of Alderwood
gravelly loam, 3 to 8 percent slopes.

In places the substratum is only weakly cemented and
the soil closely resembles the Everett gravelly sandy loams.
In other places the substratum consists of thin, discon-
tinuous layers of yellowish-brown and brown silty clay
loam and resembles the substratum of the Roche soils.
About 8 to 10 percent of this mapping unit consists of
Fverett gravelly sandy loams, Roche gravelly sandy
loams, and Alderwood gravelly loams.

In Alderwood gravelly sandy loam, 3 to 8 percent slopes,
permeability is rapid above the layer of cemented material.
The cemented material is very slowly permeable. The
soil has moderately low available moisture-supplying
capacity. The effective depth of root penctration is
determined by the depth of the strongly cemented sub-
stratum of gravelly sandy loam. The soil has good tilth,
is easy to work, and can be cultivated within a wide range
of moisture content. It haslow natural fertility. Surface
runoft is slow. There is a slight hazard of water erosion.

Most of this soil is used to grow timber, but a few areas
are used for small grains, hay, and pasture. These crops
respond well if manure and a complete commercial
fertilizer are added. This soil is in capability unit IVs-3
and in site class 4 for Douglas-fir.

Alderwood gravelly sandy loam, 8 to 15 percent slopes
(AgC).—This soil is similar to Alderwood gravelly sandy
loam, 3 to 8 percent slopes, but it has stronger slopes and
depth to the cemented substratum is 28 to 36 inches.
Swface runoff is slow to medium; most runoff occurs in
winter and spring. There is a moderate hazard of water
erosion.

This soil is used mostly for timber. If it is cultivated,
yields are a little lower than on Alderwood gravelly sandy
loam, 3 to 8 percent slopes. This soil is in capability
unit IVs—3 and in site class 4 for Douglas-fir.

Alderwood gravelly sandy loam, 15 to 30 percent slopes
(AgD).—This soil is generally on hillsides and in steeply
rolling areas. Except for having stronger slope and more
variable depth to the cemented substratum, it is similar
to Alderwood gravelly sandy loam, 3 to 8 percent slopes.
In places where the cemented substratum is near the
surface, the moisture-supplying capacity is moderately
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low. Surface runofl is medium. There is a moderate
hazard ol water erosion.

Because it is steeply rolling this soil is better suited to
timber than to tilled crops or pasture. Nevertheless,
small areas have been cleared for pasture. Good yields
of forage are obtained from the moderately deep areas.
Yields are only fair in the shallow areas. The soil is in
capability unit VIs=7 and in site class 4 for Douglas-fir.

Alderwood stony loam, 3 to 8 percent slopes (AsB).—
This soil is similar to Alderwood gravelly loam, 3 to 8
percent slopes, except for its content of stone. It occurs
mainly with the Roche soils and with other Alderwood
soils.

This soil is better suited to pasture or timber than to
tilled crops. It is not well suited to tilled crops—the
stones on the surface interfere with the preparation of the
seedbed necessary for tilled crops or for seeding pastures.
This soil is in capability unit VIs-7 and in site class 4 for
Douglas-fir.

Alderwood stony loam, 8 to 15 percent slopes (AsC).—
This soil resembles Alderwood gravelly loam, 3 to 8 percent
slopes, except that it is sloping to rolling and its profile is
stony throughout. The soil is closely associated with
Alderwood stony loam, 3 to 8 percent slopes; Roche stony
loam, 3 to 8 percent slopes; and Roche stony loam, 8 to 15
percent slopes. The surface layer, in most places, is 5 to 8
inches thick. The substratum is at & depth of 30 to 42
inches.

This soil has moderately low moisture-supplying
capacity. Surface runoff is slow to medium, and there is
a moderate hazard of water erosion.

The combination of stoniness and volling topography
malkes this soil better suited to timber than to pasture or
cultivated crops. In places where the soil has been
cleared, pasture is fair. This soil is in capability unit
VIs—7 and in site class 4 for Douglas-fir.

Alderwood stony loam, 15 to 30 percent slopes (AsD).—
This soil is similar to Alderwood gravelly loam, 3 to 8 per-
cent slopes, except that it has stronger slope, is stony
throughout, and has a profile more variable and generally
shallower over the cemented substratum. The moisture-
supplying capacity is moderately low. Runoff is medium,
and the hazard of water erosion is moderate. In most
places this soil is adjacent to areas of Roche soils. Ap-
proximately 8 to 10 percent of this mapping unit consists
of Roche stony loam, 15 to 30 percent slopes.

Alderwood stony loam, 15 to 30 percent slopes, is used
mainly for growing timber. A few areas are in woodland
pasture. This soil is in capability unit VIs=7 and in site
class 4 for Douglas-fir,

Bellingham Series

The Bellingham series consists of nearly level, poorly
drained soils in ponded areas or on flats in the glaciated
uplands. The surface layer is a slightly acid silt loam or
silty clay loam. ‘Typically, the subsoil is very plastic,
mottled silty clay loam. It is generally underlain by strat-
ified layers of sandy clay loam, loam, and gravel, but in
many places it is underlain by marine shells. The sub-
soil is slightly acid in the upper part, neutral at greater
depths, and mildly to moderately alkaline in the layer
that contains shells.

The Bellingham soils have formed in fine-textured, old
marine and glacial-lake sediments. The native vegeta-
tion was western redcedar, hemlock, red alder, willow, and
bigleaf maple, with an understory of shrubs and herbs.

Large areas of Bellingham soils are on San Juan and
Orcas Islands, and small areas are on many of the smaller
islands. These soils are associated with the Bow, Cove-
land, and Roche soils.

The Bellingham soils are used for row crops, hay, and
pasture. When drained and properly managed, they are
the most productive soils in the county.

Bellingham silt loam (0 to 3 percent slopes) (Be).—
This poorly drained soil oceurs in basins, flats, or depres-
sions in the uplands.

Representative profile:

Surface layer—

0 to 8 inches, very dark brown silt loam; granular; hard
w]}cln dry, friable when moist; abundant roots; slightly
acid,

Upper subsoil—

8 to 25 inches, olive-gray silty clay loam; many, medium,
distinct mottles of yellow and brown; angular blocky
structure; hard when dry, firm when moist, sticky and
very plastic when wet; slightly acid.

Lower subsoil

25 to 37 inches, gray silty clay loam; many, medium,
prominent mottles of yellow, brown, and reddish brown;
massive to weak, coarse, prismatic structure breaking
to moderate, medium, angular blocky; extremely hard
when dry, firm when moist, sticky and very plastic when
wet; neutral.

Substratum—

37 to 51 inches, gray clay, silt loam, or loam: common, fine,
distinet mottles of reddish brown and brown; massive
to weak, medium, prismatic structure; extremely hard
when dry, firm when moist; very sticky to sticky, and
very plastic to plastic when wet; upper part of the hori-
zon is neutral, but the soil material is mildly alkaline
below 43 inches.

Lower substratum—

51 inches +, mixed lenses of sand and clay containing
marine shells; moderately alkaline.

The principal variation in the profile of this soil is in
the color of the surface layer. In some places the surface
layer is black. About 10 percent of the mapping unit
consists of areas of Bellingham clay loam too small to be
shown separately on the soil map.

Bellingham silt loam has very slow permeability and
internal drainage. The moisture-supplying capacity is
high, and fertility is moderately high. The soil is ponded,
and there is little hazard of erosion.

This soil can be drained by using tile and ditches.
After it is drained, it is suited to peas, small grains, hay,
and pasture. Yields of crops are high. The crops re-
spond well if manure and a complete commercial fertilizer
are added. If the soil has not been drained, it is suited to
grasses that tolerate water.

This soil is in capability unit IIw—1. The trees to which
it is suited are red alder, Oregon maple, willow, hemlock,
lodgepole pine, spruce, white fir, and redcedar. The soil
is not suited to Douglas-fir.

Bellingham clay loam (0 to 3 percent slopes) (Bc).—
This soil is similar to Bellingham silt loam, except that
the surface layer is clay loam and is 10 to 12 inches thick.
It also occurs at a slightly higher elevation than Belling-
ham silt loam. The use and management of the two soils
are similar,

This soil is in capability unit ITw—1. The trees to which
it is suited are red alder, Oregon maple, willow, hemlock,
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lodgepole pine, spruce, white fir, and redcedar. The soil

is not suited to Douglas-fir.

Bow Series

The Bow series consists of imperfectly drained soils of
uplands. The soils have a surface layer of silt loam,
which in many places is gravelly or stony. The subsoil
is a dense, mottled clay that is very sticky and plastic
when wet and very hard when dry. These soils are nearly
level to steep. They occupy large areas on most of the
islands of the county.

The Bow soils formed in fine-textured glacial till and
glacial-lake sediments. The native vegetation is Douglas-
fir, western hemlock, western redcedar, red alder, bigleaf
maple, and willow. The understory is salal, Oregongrape,
spirea, ocean-spray, and brackenfern. Most of the virgin
timber has been logged from the soils. Early restocking
is mainly with deciduous trees, such as red alder, bigleaf
maple, and willow. Douglas-fir and western hemlock
come in slowly.

The Bow soils are associated chiefly with Roche, Cove-
land, Alderwood, and Everett soils. They are similar to
the Roche soils, but they have a finer textured subsoil and
are imperfectly drained rather than moderately well
drained. In many places the Bow soils are adjacent to,
but slightly above, areas of Coveland soils. Their drain-
age is similar to that of the Coveland soils, but the Cove-
land soils differ in having a black surface layer.

The Bow soils are used for row crops, small grains, hay,
pasture (fig. 2), and timber. They are slightly less pro-
ductive than the Bellingham soils.

Bow gravelly silt loam, 0 to 3 percent slopes (BgA).—
This imperfectly drained soil occurs on broad, nearly
level uplands. A few areas are adjacent to areas of
Bellingham soils. The slopes are mainly long and smooth
and range from 2 to 3 percent.

Representative profile:

Surface layer—

0 to 11 inches, dark-brown gravelly silt loam; granular;

friable when moist; roots abundant; slightly acid.
Upper subsoil—

11 to 16 inches, dark grayish-brown gravelly silt loam;
angular blocky structure; very hard when dry, very
firm when moist, sticky and plastic when wet; roots
plentiful; slightly acid.

Lower subsoil—

16 to 32 inches, gray silty clay loam mottled with strong
brown; prismatic structure; very hard when dry, very
firm when moist, very sticky and very plastic when
wet; very few roots on the faces of prisms; slightly acid.

Substratum—

32 to 60 inches, gray silty clay; massive; extremely hard
when dry, extremely firm when moist, very sticky and
very plastic when wet; no roots; neutral.

The color of the surface layer of this soil ranges from
dark brown or brown to dark grayish brown. The arcas
where the swface layer is dark grayish brown occur
where depth to the substratum of silty clay is less than
30 inches. In many places the stones have been removed
from the surface to make this soil suitable for cultivation.
Included are areas of a stony silt loam as much as 1 acre
in size.

Permeability is moderate in the surface layer of Bow
gravelly silt loam, 0 to 3 percent slopes, and slow in the
subsoil. Surface runoff 1s very slow. The moisture-
supplying capacity is moderate. The effective depth of
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Figure 2.—Typical pasture on a Bow gravelly silt loam.

root penetration is moderately deep. It is limited by
the dense silty clay loam in the subsoil. The slowly
permeable subsoil causes water to stand on the soil during
winter and spring.

This soil can be drained by using a combination of tile,
bedding or ridging, and open ditches. Natural fertility
is moderate. There is a shght hazard of water erosion.

This soil is suited to small grains (fig. 3) and to grasses
and legumes grown for hay or pasture. Yields are mod-
erate to high. The crops respond well if manure and a
complete commercial fertilizer are added.

Yields of Douglas-fir are fair on this soil. Clear cutting
of the timber is desivable, as individual trees or small
blocks left during logging operations are susceptible to
windthrow. Douglas-fir regenerates slowly on this soil.
Nevertheless, the second growth consists of Douglas-fir,
western redcedar, red alder, and willow. This soil is in
capability unit I1Iw—2 and 1n site class 4 for Douglas-fir.

Bow gravelly silt loam, 3 to 8 percent slopes (BgB).—
This soil occurs on glacial till plains throughout the
islands, Except for having stronger slope and a slightly
thinner surface layer, it is similar to Bow gravelly silt
loam, 0 to 3 percent slopes. The surface layer, in most
Places, is 8 to 10 inches thick. This soil lacks the dark

Figure 3.—Wheat growing on a Bow gravelly silt loam.
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grayish-brown color in the surface layer that is charac-
teristic of some areas of Bow gravelly silt loam, 0 to 3
percent slopes. The content of gravel is between 20 and
50 percent, by volume. The gravel makes this soil some-
what difficult to cultivate and reduces its moisture-
supplying capacity.

This soil has slow to medium surface runoff. Most of
the runoft comes during the wet winter and spring seasons
when the soil is saturated. There is a moderate hazard
of water erosion,

This soil is fairly well suited to the growing of peas for
processing. It is also suited to the same crops as are
commonly grown on Bow gravelly silt loam, 0 to 3 per-
cent slopes. Careful management is required to reduce
runoff and erosion and to maintain or improve produc-
tion. Seeding of waterways helps to reduce losses from
erosion. This soil is in capability unit ITTw-2 and in site
class 4 for Douglas-fir.

Bow gravelly silt loam, 8 to 30 percent slopes (BgD).—
This soil differs from Bow gravelly silt loam, 0 to 3 per-
cent slopes, in having stronger slopes and a thinner sur-
face layer. In most places the slope is between 15 and
25 percent, but, in about one-third of the acreage, the
slope is between 8 and 15 percent. The surface layer
ranges from 6 to 10 inches in thickness. This soil lacks
the dark grayish-brown color in the surface layer that is
characteristic of some areas of Bow gravelly silt loam, 0 to
3 percent slopes.

Because of its strong slope, this soil is difficult to till.
Surface runoff is medium to rapid, and there is a mod-
erate hazard of water erosion.

This soil is better suited to trees grown for timber than
to pasture or tilled crops, and most of it is in trees. In
areas that have been cleared and pastured, yields are
fair. Clear-cut logging is desirable. The soil is in capa-
bility unit VIs-7 and in site class 4 for Douglas-fir.

Bow silt loam, 0 to 3 percent slopes (BoA).—This
soil occurs in close association with Roche soils and with
other Bow soils. Except for the texture of the surface
layer, it is similar to Bow gravelly silt loam, 0 to 3 per-
cent slopes, and the two soils are used and managed
about the same. This soil is in capability unit ITIw—2
and in site class 4 for Douglas-fir.

Bow silt loam, 3 to 8 percent slopes (BoB).—Except
that it is undulating and has a slightly thinner surface
layer that is f{ree of gravel, this soil is similar to Bow
gravelly silt loam, 0 to 3 percent slopes. Tts surface
layer, in most places, is 8 to 10 inches thick. Surface run-
off is slow to medium. Most of the runofl occurs during
the wet winter and spring seasons when the soil is sat-
urated. There is a moderate hazard of water erosion.

This soil is fairly well suited to the growing of peas for
processing. In addition, it is suited to the same crops as
are commonly grown on Bow gravelly silt loam, 0 to 3
percent slopes, and it requires ahout the same manage-
ment. This soil is in capability unit TIIw-2 and in site
class 4 for Douglas-fir.

Bow stony silt loam, 3 to 8 percent slopes (BsB).—Ex-
cepb for containing stones and cobbles and having a
thinner surface layer and stronger slope, this soil is simi-
lar to Bow gravelly silt loam, 0 to 3 percent slopes. The
surface layer, in most places, is 6 to 10 inches thick.
The areas where the stones and cobbles have been re-
moved from this seil are now mapped as Bow gravelly
silt loam, 3 to 8 percent slopes. The classification of

other areas may be expected to change if the stones and
cobbles are removed.

This soil is associated with Roche soils and with other
Bow soils. It also occurs near areas of Rock land.
Mapped with it are small areas in which the slope is be-
tween 8 and 15 percent and other areas in which it is
between 1 and 3 percent.

Bow stony silt loam, 3 to 8 percent slopes, has low
moisture-supplying capacity. The stones, cobbles, and
pebbles throughout the solum interfere with cultivation
and materially reduce the amount of moisture the soil
can hold. Surface runoff is slow to medium. There is a
moderate hazard of erosion.

This soil is better suited to trees grown for timber than
to tilled crops or pasture. Most of the acreage is in trees.
Clear-cut logging is desirable, as individual trees or trees
in small blocks that are lelt standing are susceptible to
windthrow because they have shallow roots. Thissoilisin
capability unit.VIs-7 and in site class 4 for Douglas-fir.

Coastal Beaches

Coastal beaches (Cb).—This miscellancous land type
consists of long, narrow areas of sloping, sandy and
gravelly beaches along the margins of the islands, The
areas are above mean low tide. They are bare of vegeta-
tion and are subject to continual wave action during
periods of storm or high tide.

This land has value for recreation and for the produc-
tion of clams. Small areas of Tidal marsh and of Nep-
tune soils are included in the mapping unit. This land
type is in capability class VIIIs-1. It is not suited to
trees.

Coveland Series

The Coveland soils arve in slight depressions in the up-
lands and terraces of thelargerislands. The surface layer
is black silt loam and is medium acid. In some places it
is gravelly or stony. The subsoil is distinctly mottled,
slightly acid sandy clay loam, clay loam, or clay that is
very hard when dry, very firm when moist, and very
sticky and very plastic when wet. These 1mperfectly
drained soils have formed in fine-textured glacial till.
They are dominantly nearly level, but a few areas are
gently sloping or moderately sloping. The native vege-
tation was probably grass and sedges.

The Coveland soils are associated chiefly with the Bow
and Roche soils. In many places they are adjacent to,
but slightly below, areas of those soils.

The Coveland soils are used for cultivated crops, hay,
and pasture. Artificial drainage benefits most crops
grown on them. In general, these soils are slightly less
productive than the Bellingham soils and are shghtly
more productive than the Bow soils,

Coveland silt loam, 0 to 3 percent slopes (CsA).—This
imperfectly drained soil is in depressions and in broad
basins on the uplands and terraces of the San Juan Is-
lands. Most of the areas are nearly level and range in
slope from 1 to 3 percent.

Representative profile:

Surface layer—

0 to 9 inches, black silt loam; fine, granular structure;
soft to hard when dry, very friable when moist, slightly
sticky and slightly plastic when wet; abundant roots;
medium acid.
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Lower surface layer—

9 to 14 inches, grayish-brown gravelly fine sandy loam;
massive; slightly hard when dry, very friable when
moist, nonsticky and nonplastic when wet; roots plenti-
ful; slightly acid; irregular lower boundary with occa-
sional tongues that extend downward to a depth of 20
inches.

Upper subsoil—

14 to 18 inches, grayish-brown sandy clay loam; fine mot-
tles of brownish yellow and yellowish red; moderate,
medium, prismatic structure; very hard when dry, very
firm when moist, very sticky and very plastic when wet;
few roots, except on the faces of prisms; slightly acid.

Lower subsoil—

18 to 32 inches, gray clay with reddish-hbrown mottles;
strong, fine to medium, prismatic structure; very hard
when dry, very firm when moist, very sticky and very
plastic when wet; very few roots; slightly acid.

Substratum—

32 to 48 inches 4, olive-gray clay mottled with dark red-

dish brown; massive to thin, platy structure; extremely

hard when dry, extremely firm when moist, very sticky.

and very plastic when wet; no roots; neutral.

In this soil, depth to the substratum ranges from about
18 to 40 inches. Occasional pebbles occur throughout
the profile. In some of the areas in upland basins, bed-
rock is within 4 feet of the surface. Included are a few
areas that have a surface layer of sandy loam and an upper
subsoil of gravelly sandy loam.

Coveland silt Toam, 0 to 3 percent slopes, has moderate
permeability in the surface layer and very slow per-
meability in the subsoil.  The moisture-supplying capacity
18 moderate. The effective depth of root penetration is
shallow to moderately deep. Roots can penetrate the
lower part of the subsoil only between the prisms and in
fractures.

The soil has very slow surface runoff. In many places
water stands on the surface during rainy seasons. The
natural fertility is moderate. The soil has good tilth, but
tillage in spring is delayed by the very slow runoft,
Dramage can be improved by installing tile and digging
shallow surface drains. It can also be improved by
bedding. There is a slight hazard of water erosion.

This soil is well suited to peas grown for processing and
to oats, barley, wheat, strawberries, alfalfa, clover, and
grass. These crops respond well if large amounts of
manure and a complete commercial fertilizer are added.
This soil is in capability unit IIw-3. It is not used
extensively for trees.

Coveland silt loam, 3 to 8 percent slopes (CsB).—This
soil 1s similar to Coveland silt loam, 0 to 3 percent slopes.
It has stronger slopes, however, and the profile is more
variable in thickness. In general, the claypan is at a
shallower depth, or at a depth between 16 and 30 inches.

Because of its thinner profile, this soil holds less moisture
for plants to use than Coveland silt loam, 0 to 3 percent
slopes. As a vesult, crop yields ave slightly lower than
on the less sloping soil, although the two soils are used
and managed about the same. Surface runoff is slow to
medium, and there is a moderate hazard of water erosion.
This soil is in capability unit IIw-3. It is not used ex-
tensively for trees.

Coveland gravelly silt loam, 0 to 3 percent slopes
(CoA).—This soil is similar to Coveland silt loam, 0 to 3
percent slopes, except that it contains gravel. There is
enough gravel in the surface layer and throughout the
profile to make this soil more difficult to till and to reduce

“at a depth between 30 and 40 nches.

its moisture-holding capacity. Consequently, crop yields
are slightly less than those on the nongravelly soil, al-
though the two soils are used and managed about the
same. This soil is in capability unit IIw-3. It is not
used extensively for trees.

Coveland gravelly silt loam, 3 to 8 percent slopes
(CoB).—Except that 15 to 25 percent of the surface layer
is gravel, this soil is similar to Coveland silt loam, 0 to
3 percent slopes. It is also gently undulating rather than
nearly level.  Surface runoff is slow to medium, and there
1s a moderate hazard of water erosion. This soil is suited
to the same crops as Coveland silt loam, 0 to 3 percent
slopes, and use and management are much the same.
This soil is in capability unit ITw-3. Tt is not used
extensively for trees.

Coveland stony silt loam, 0 to 15 percent slopes (CtC).—
This soil occurs throughout the glacial uplands of the
county near arveas of Rock land, Rock outerop, and
stony Bow and Roche soils. Except that it has stronger
slopes and a thinner surface layer that is stony, the soil is
similar to Coveland silt loam, 0 to 3 percent slopes. The
surface layer, in most places, is only 5 to 8 inches thick.
Its slopes are mainly between 2 and 8 percent, but a few
small areas are as steep as 12 percent.

A few small, strongly sloping aveas of this soil have
moderately rapid runoff, but in most places surface runoff
is medium. There is a moderate hazard of erosion.
About 10 percent of the acreage is underlain by bedrock
The mapping unit
includes about 80 acres of Coveland gravelly silt loam in
which the slope is between 8 and 15 percent.

Coveland stony silt loam, 0 to 15 percent slopes, is
better suited to grasses and legumes for pasture than to
cultivated crops. The rocks have been cleared from a
few areas, however, and the soil is used the same as
Coveland silt loam, 0 to 3 percent slopes. The soil
requires a cover of grass to protect it from crosion during
rainy periods. This soil 1s in capability unit VIs-6.
It is not used extensively for trees.

Everett Series

The Everctt scries consists of nearly level to hilly,
somewhat excessively drained soils on glacial plains.
The surface layer and the subsoil are moderately coarse
textured, and the substratum is coarse textured. The
soils are gravelly and stony throughout. They occur on

.glacial moraines on all of the larger and some of the smaller

1slands, generally in small areas. The Everett soils on
Orcas Island are finer textured than those on San Juan
and Lopez Islands.

The Everett soils on south- and east-facing slopes have
a darker colored surface layer than those on ridgetops and
on north-facing slopes. This is particularly noticeable in
the vicinity ol Point Lawrence and Obstruction Pass.

The Everett soils have formed in morainic material.
This material was sandy, gravelly, and cobbly and was
derived from sandstone, granite, and basalt. The native
vegetation was largely Douglas-fir, lodgepole pine, and
madrona (Pacific madrone); the understory was salal,
Oregongrape, swordfern, brackenfern, and moss. A few
deciduous trees, such as alder, bigleaf maple, and willow,
are growing on recently cutover areas, especially near
Bow and Roche soils or near areas of Rock land.
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The Everett soils ave associated with Bow, Roche,
Indianola, Alderwood, and San Juan soils. They are
also associated with areas of Rock land.

The Everett soils are used mainly for forestry. Small
areas are used for hay and pasture, and a small acreage
is cultivated.

Everett gravelly sandy loam, 3 to 8 percent slopes
(EgB).—This somewhat excessively drained soil is gently
undulating. The slopes are mainly between 2 and 6
percent.

Representative profile in an undisturbed forested area:

2 inches to 0, very dark grayish-brown forest litter con-
sisting of needles, leaves, twigs, cones, moss, and roots.

Surface layer—

0 to 7 inches, dark yellowish-brown gravelly sandy loam;
fine, granular structure; very friable; abundant roots;
medium acid.

Subsoil—

7 to 24 inches, yellowish-brown gravelly fine sandy loam;
weak, fine, granular structure; very friable; plentiful
roots; medium acid.

Substratum—

24 inches -+, grayish-brown very gravelly coarse sand;
single grain; loose; few roots; medium acid but less acid
with inereasing depth.

The principal variation in this soil is in the thickness of
the surface layer and of the upper part of the subsoil. In
places the surface layer is as thin as 4 inches, and the upper
part of the subsoil is only 8 to 10 inches thick. Included
are a number of cobbly and stony areas. These are mostly
small and are near areas of Rock land.

Everett gravelly sandy loam, 3 to 8 percent slopes, has
rapid permeability in the surface layer and subsoil and
very rapid permeability in the substratum. 'The moisture-
supplying capacity and fertility arve low. Surface runoff
is very slow, and there is a slight hazard of erosion. Effec-
tive moisture stored for plants to use is mostly in the soil
layers above the substratum of very gravelly coarse sand.
Roots seldom penctrate more than a few inches into the
substratum.

Some areas of this soil are adjacent to areas of Roche
solls and Rock land. These areas benefit by receiving
runoff from the adjoining soils and are better suited to
timber than the other areas.

This soil is better suited to trees grown for timber than
to tilled crops or pasture. Where the soil has been cleared
for cultivation, it is suited to early maturing crops, as
small grains, strawberries, vegetables for seed, and deep-
rooted legumes. These crops respond well if manure and
a complete commercial fertilizer are added. This soil is
in capability unit VIs—2 and in site class 4 for Douglas-fir.

Everett gravelly sandy loam, 8 to 30 percent slopes
(EgD).—This soil is on the rolling to hilly slopes of glacial
moraines. Ixcept for having stronger slopes and a thin-
ner surface layer, which is 3 to 6 inches thick, it is similar
to Tiverett gravelly sandy loam, 3 to 8 percent slopes.

Surface runoff 1s very slow to slow. There is a slight
hazard of water erosion,

This soil is better suited to growing trees for timber than
to tilled crops.  Small areas have heen cleared for pasture,
but the pastures are only fair. Arveas used for crops re-
quire careful management to maintain the supply of or-
ganic matter. This soil is in capability unit VIs-2 and in
site class 4 for Douglas-fir.

Everett stony sandy loam, 8 to 30 percent slopes
(EsD).—This soil is on hilly ridges and on the rolling slopes

of glacial moraines. It differs from Everett gravelly
sandy loam, 3 to 8 percent slopes, mainly in having
stronger slopes, a thinner surface layer, and stones and
cobbles throughout the profile. In most places slopes are
between 10 and 25 percent. The thickness of the surface
layer ranges from 3 to 6 inches.

Surface runoff is very slow to slow on this soil, and there
is a slight hazard of erosion. The soil has very low mois-
ture-supplying capacity and is very low in fertility; the
stones, cobbles, and pebbles reduce the amount of moisture
that is retained for plants to use.

This soil is only fairly productive of timber, but it is
more suitable for trees than for tilled crops or pasture. It
}s in capability unit VIs—3 and in site class 4 for Douglas-
fir.

Hovde Series

The Hovde series consists of poorly drained basin soils.
he areas are behind ridges in areas of Coastal beaches.
The soils have a high water table that remains near the
surface during most of the year. They are within a few
hundred feet of areas covered by tidal waters. As a re-
sult, the lower part. of the profile is affected by salt water.

The surface layer of these soils is dark colorved, and it
overlies coarse-textured sediments that extend to a depth
of many feet. The vegetation consists of sedges, reeds,
and grasses that tolerate water. Most of the acreage is
idle. Only one soil of this series, Hovde loam, is mapped
in San Juan County.

Hovde loam (Ho).—This soil occupies only a few areas
in the county. Itison Shaw, Decatur, and Stuart Islands.

Representative profile:

T

Surface layer—
0 to 14 inches, dark-gray, highly organic loam containing a
high proportion of sand.
Subsoil and substratum—
14 inches -, dark-gray to bluish-gray, loose, porous sand
that is many feet thick.

The surface layer of this soil ranges from 10 to 14 inches
in thickness.

Most of this soil is idle, and the vegetation growing on
it provides protection for wildlife. In some places the
areas are used for limited grazing. This soil is in capa-
bility unit VIw—1.

Indianola Series

The Indianola series consists of nearly level to hilly,
somewhat excessively drained soils on sandy glacial till.
The surface layer in most areas is moderately coarse tex-
tured, but in some places it is coarse textured. The
subsoll is coarse textured, and in places it contains a small
amount of fine gravel. The native vegetation was
Douglas-fir, lodgepole pine, madrona, and scattered red
alders; the understory consisted of salal, Orvegongrape,
ocean-spray, and swordfern.

The Indianola soils are associated with Everett, Alder-
wood, and Roche soils. In places the Indianola and Roche
soils are so intermingled that they could not be shown
separately on the soil map. In these places the soils are
designated as Indianola-Roche complexes.

The Indianola soils are well suited to trees grown for
timber. They are only fairly well suited to small grains
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and grasses and to allalfa and other legumes grown for
hay and pasture. Only small areas of these soils have
been cleared for cultivation.

Indianola sandy loam, 0 to 15 percent slopes (InC).—
This soil is somewhat excessively drained. Tt occurs
mostly in small areas in association with Everett gravelly
sandy loam, 3 to 8 percent slopes, and with Roche gravelly
sandy loam, 3 to 8 percent slopes. The areas are mainly
gently undulating, but a few areas are nearly level, and
others arve gently rolling. In most places the slope is
between 4 and 8 percent.

Representative profile in a forested area:

2 inches to 0, litter of ncedles, cones, leaves, fragments of
wood, fern fronds, and moss.

Surface layer—

0 to 15 inches, dark yellowish-brown sandy loam; weak,
granular to weak, fine, subangular blocky structure; very
friable; abundant roots; slightly acid to neutral.

Subsoil—

15 to 24 inches, yellowish-brown loamy sand; single grain,
but in places subangular blocky structure; loose when
dry, very friable when moist; abundant roots; neutral.

Bubstratum—

24 to 54 inches 4+, olive-brown fine sand that in places
contains some fine gravel; single grain; loose both when
dry and moist; contains few roots; neutral.

In places a faint, thin, gray horizon occurs immediately
below the organic layer. In places where this soil is
closely associated with Roche soils, the loamy sand in the
substratum is slightly more coherent than normal, but it
crumbles readily to single grains. In places gravel occurs
throughout the subsoil, and in other places it is in lenses.
The surface layer is 8 to 12 inches thick in areas where the
slope is between 8 and 15 percent.

Permeability is moderately rapid in the surface layer
of this soil and very rapid in the subsoil and substratum,
Internal  drainage is rapid. The moisture-supplying
capacity and natural fertility are low. Roots can pene-
trate deeply. The soil has good tilth, is easy to work, and
can be cultivated under a wide range of moisture condi-
tions. Surface runoff is very slow to slow, and there is
only a slight hazard of water erosion.

This soil is better suited to growing Douglas-fir for
timber than to use for tilled crops or pastures. The
yields of Douglas-fir are good. The soil is fairly well
suited to deep-rooted legumes and early maturing small
grains, Crops respond well if manure and a complete
commercial fertilizer are added. This soil is in capability
unit VIs—2 and in site classes 3 and 4 for Douglas-fir.

Indianola-Roche complex, 0 to 8 percent slopes (1rB).—
This complex consists of well-drained, sandy soils on
gently undulating glacial moraines in the uplands. In
most places the slopes are long and smooth and range
from 2 to 7 percent. The native vegetation consisted of
Douglas-fir, western hemlock, western redcedar, and red
alder with an understory of brackenfern, swordfern,
Oregongrape, salal, and wild rose.

The soils are too closely associated and occur in too
intricate a pattern for them to be mapped separately.
The profile of the Indianola soil is simular to that des-
cribed for Indianola sandy loam, 0 to 15 percent slopes.
The following is a profile that is representative of the
Roche soil.

Representative profile in an undisturbed area:

2 inches to 0, ncedles, leaves, twigs, and moss.

Surface layer—

0 to 10 inches, very dark brown to dark reddish-brown
sandy loam; granular structure; very friable; porous;
medium acid.

Upper subsoil—

10 to 25 inches, dark yellowish-brown fine sandy loam;
weak, subangular blocky structurc to massive; very
friable and very porous; neutral.

Lower subsoil—

25 to 50 inches, grayish-brown loamy fine sand; single
grain; loose and very porous; plentiful roots form mat at
lower boundary of horizon.

Substratum—

50 to 62 inches 4+, dark grayish-brown sandy clay loam;
massive; hard when dry, very firm when moist; very
few roots; roots form a mat on top of this layer, penec-
trating only through fractures in the substratum; neutral.

The principal variations in the soils of this complex are
in the thickness of the surface layer and subsoil over com-
pact glacial till.  In places the surface layeris only 6 inches
thick. On some of the undulating slopes, the subsoil is
only 24 to 30 inches thick. In some places this mapping
unit consists of areas of Roche loam, 1 to 2 acres in size,
within larger areas of Indianola sandy loam. Yields of
crops and tree site indexes are variable in these areas.

In Indianola-Roche complex, 0 to 8 percent slopes, per-
meability is moderately rapid in the surface layer and
rapid to moderate in the subsoil. The moisture-supply-
ing capacity is moderate, except in areas of Indianola
sandy loam, where it is low. Roots can penetrate moder-
ately deep to deep. The soils have good tilth, are easy
to work, and can be cultivated under a wide range of
moisture conditions. They are low to moderate in natural
fertility. Runoff is very slow to slow, and there is a slight
hazard of water erosion.

These soils are suited to small grains and to grasses and
legumes grown for pasture or hay. The crops respond
well if manure and a complete commercial fertilizer ave
added. The soils are well suited to Douglas-fir grown
for timber, and Douglas-fir regenerates well. These soils
are in capability unit VIs—7 and in site classes 4 and 5
for Douglas-fir.

Indianola-Roche complex, 8 to 30 percent slopes (IrD).—
The soils in this complex are on the rolling to hilly slopes
of glacial moraines. They are associated with Indianola
sandy loam, 0 to 15 percent slopes, and with Roche loam,
8 to 15 percent slopes. Except for having stronger slopes,
the soils are similar to those of Indianola-Roche complex,
0 to 8 percent slopes.

In most places runoff is slow on these soils, but in areas
of Roche loam it is medium. There is a slight to moderate
hazard of water erosion.

These soils are not suited to row crops but are fairly
well suited to grasses and legumes for pasture. They ave
better suited to trees grown for timber than to either row
crops or pasture. The mapping unit is in capability unit
VIs—7 and in site classes 4 and 5 for Douglas-fir.

Neptune Series

The Neptune soils are on old beaches above areas that
are covered by water when the tide is high. The soils
have formed in coastal beach sands in which a large num-
ber of marine shells are embedded. The native vegeta-
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tion was grass and a few shrubs and trees.  Only one soil
of this series, Neptune gravelly sandy loam, occurs in San
Juan County.
Neptune gravelly sandy loam (Ng).—This soil oceurs in
a few scattered areas on old beaches in the county. The
areas are high enough so that they are not covered by
tidal waters.
Representative profile:
Surface layer—
0 to 5 inches, dark grayish-brown to black gravelly sandy
loam; very friable; mildly alkaline.
Upper subsoil—
5 to 17 inches, dark gray to very dark gray gravelly coarse
sand; loose; mildly alkaline.
Substratum—
17 inches +, gray, loose sand and gravel containing
numerous marine shells.

This soil has somewhat excessive natural soil drainage.
Internal drainage is very rapid, and surface runoft is very
slow. The natural fertility is very low, and there is a
severe hazard of wind erosion. This soil is better suited
to native grasses for pasture and browse than to tilled
crops or trees. The grasses will provide protection against
wind erosion, This soil is in capability unit VIs-8. Tt
is not used extensively for trees.

Norma Series

The Norma series consists of poorly drained soils in
basins in the glaciated uplands. The water table is high.
It is usually at, or near, the swface during the rainy
season in winter. The surface layer of these soils is very
dark grayish-brown to black loam; the subsoil is brown
fine sand that ranges from very firm to weakly cemented.
The Norma soils formed in sandy glacial drift derived
from sandstone, basalt, and granite. The native vege-
tation was Douglas-fir, Sitka spruce, white fir, lodgepole
pine, red alder, and willow. The understory was largely
ocean-spray, wild rose, brackenfern, skunkcabbage, sedges,
and grasses that tolerate water. "T'hese soils are associated
with the Bow, Roche, and Coveland soils.

The Norma soils are fair to good for trees. Where
they have been cleared, they are used to grow small
grains and grasses and legumes for hay and pasture.

Norma loam (Nm).—This soil occurs in basins in the
glaciated uplands. It is wet in winter and in spring.

Representative profile in an undisturbed area:

2 inches to 0, forest litter of needles, leaves, twigs, and
moss in various degrees of decomposition.

Surface layer—

0 to 7 inches, very dark grayish-brown loam; granular;

firm; abundant roots; medium acid.
Subsurface layer—

7 to 11 inches, dark-brown loam; subangular blocky
structure; slightly hard when dry, friable when moist,
nonsticky and slightly plastic when wet; roots few;
slightly acid.

Upper subsoil

11 to 14 inches, dark grayish-brown to gray sandy loam;
weak, fine, subangular blocky structure; soft when dry,
friable when moist, slightly sticky and slightly plastic
when wet; few fine roots; neutral.

Lower subsoil—

14 to 40 inches, brown fine sand; massive; slightly hard
when dry, firm when moist; many weakly cemented,
irregular nodules of strong brown to dark reddish brown;
few roots; neutral.
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Figure 4.—Pasture on an area of Norma loam.

Substratum—

40 to 60 inches +, olive-gray clay loam; weak, prismatic
structure; extremely hard when dry, extremely firm
when moist, very sticky and very plastic when wetb; no
roots; neutral.

Permeability is moderate in the surface layer of this
soil and slow 1n the subsoil. Surface runoff is very slow.
Water stands on the surface in winter and in spring.
There is a slight hazard of water erosion. The moisture-
supplying capacity and natural fertility are moderate.

Unless artificial drainage is provided, this soil is not
suited to cultivated crops. Most areas can be pastured
without drainage (fig. 4), but drainage lengthens the season
of use and improves the quality of the pasture. The
drainage can be improved by surface ditches and tile
drains.  When the soil is wet, cultivating or pasturing it
causes it to pack and become hard when dry. Native
grasses and sedges usually dominate the vegetation before
drainage is established.

After drainage is established, this soil is suited to small
grains and to clover and grass grown for hay and pasture.
The crops respond well to manure and a complete com-
mercial fertilizer. Douglas-fir, grown for timber, does
well in drained areas. To avoid compacting the
soil, logging operations need to be curtailed during the
wet season in winter and spring. If the soil is compacted,
water does not enter it readily and internal drainage is
retarded. This creates an environment better suited to
the regeneration of broadleaf species than to conifers, for
Douglas-fir regenerates slowly in a wet environment.
This soil is in capability unit IITw—1. The trees to which
it is suited are red alder, Oregon maple, willow, hemlock,
lodgepole pine, spruce, white fir, and redeedar. Unless
this soil is drained, it is poorly suited to Douglas-fir.

Norma loam, moderately deep (No).—The profile of
this soil is similar to that of Norma loam, but the sub-
stratum is at a depth of only 20 to 36 inches. The
substratum is moderately fine textured, dense, and slowly
permeable.

The drainage of this soil can be improved by surface
ditches and tile drains. The slowly permeable substratum
and subsoil layers limit the depth to which roots can
penetrate.
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After this soil has been drained, it can be used the same
as Norma loam. To keep from compacting it, logging
should be curtailed during the wet season in winter and
spring. The regeneration of Douglas-fir is reduced if the
soil becomes compacted, and broadleaf species will dom-
inate the vegetative cover. This soil is in capability unit
IITw—1. The trees to which it is suited are red alder,
Oregon maple, willow, hemlock, lodgepole pine, spruce,
white fir, and redcedar. Unless this soil is drained, it is
poorly suited to Douglas-fir,

Orcas Series

The Orcas series consists of very poorly drained soils
formed from sphagnum moss. The soils occur in deep,
flat-bottomed depressions, or hasinlike areas. Many of
the areas do not have outlets, and the water table remains
at, or near, the surface during most of the year. These
soils occur near areas of Semiahmoo muck and are in the
wettest parts of the bogs. In many places the bogs con-
sist of a uniform, brown, fibrous peat ranging from 2 to
10 feet in depth. In places they ave as deep as 40 feet.

The vegetation growing on these soils consists of sphag-
num moss, hypnum moss, Labrador-tea, spirvea, wild
cranberry, and skunkecabbage. A few lodgepole pines
grow on the bogs, and cedars and firs grow around the
edges of the bogs.

These soils are low in natural fertility. Attempts have
been made to clear some of the areas and to develop them
for pasture, but the resulis were disappointing. Some
areas have been burned over to destroy the moss peat,
vet productivity remained low. Moss peat has commer-
cial value as a soil conditioner. Only one soil of this
series, Orcas peat, occurs in San Juan County.

Orcas peat (Op).—This organic soil is in deep depres-
sions. It is very poorly drained.

Representative profile:

Surface layer—

0 to 6 inches, dark reddish-brown to brown, raw, fibrous
moss peat; contains & mixture of living and dead sphag-
num moss and roots of other plants that grow on the
bog; extremely acid.

Subsoil layer—

6 to 84 inches, pale-brown, spongy, fibrous peat; consists
of partly disintegrated sphagnum moss; extremely acid.

In places the sphagnum peat is underiain by sedge peat
or by sedimentary peat. The surface layer varies from
bog to bog. In places it is muck, and in other places it
is peat. The texture depends mainly upon the degree of
drainage. 1t depends partly on the amount of sedges or
wood {ragments that are mixed with the sphagnum moss
and on the amount of use the aveas have had. The soils
that have a surface layer of muck occur in bogs that have
been drained. The ones that have a surface layer of peat
are in undrained bogs or in bogs that have been drained
recently.

The supply of mineral plant nutrients is low in this soil.
Surface runoff is ponded. Permeability is moderate, and
there 1s a continuous high water table. The sphagnum
moss and hypnum moss from which the soil was derived
decompose very slowly. The stems of the moss are like
small tubes and retain large quantities of water. Before
the moss has been dried, it will retain as much as 1,300
times its weight in water. After it has been dried, its

Figure 5.—Cattle on a Bow gravelly silt loam in the foreground
and on a Pickett-Rock outcrop complex in the background.

moisture-holding capacity is only a fraction of what it
was originally.

Some areas of this soil have been drained and cleared
of brush. These areas have then been pastured, but the
pastures were of low quality. This soi1l is in capability
unit VIITw—1.

Pickett Series

The soils of the Pickett series are well drained. They
have formed mainly in material weathered from arkose
sandstone and graywacke. In places, however, the
surface layer has been influenced slightly by glacial till
derived from basalt, graywacke, serpentine, and sandstone.

The native vegetation is mainly Douglas-fiv, lodgepole
pine, and western redcedar, but there are a few madrona
trees. The understory is huckleberry, Oregongrape,
swordfern, brackenfern, and moss.

In San Juan County the Pickett soils have not been
mapped separately. They have been mapped with Rock
outcrop in complexes in which Rock outcrop occupies 20
to 50 percent of most arveas (fig. 5). Some areas of the
complex are near sea level, but others are on the slopes
or crests of ridges as high as Mount Constitution., Where
the areas are at the lower elevations, they are associated
with the Roche, Bow, and Alderwood soils.

Pickett-Rock outcrop complex, 0 to 30 percent slopes
(PrD).—This complex is mainly on the crests of ridges

and on the lower slopes at a slightly higher elevation than

the glacial plains. Most of the slopes are long and smooth
or are hilly and complex. The following describesa
profile that is typical of the Pickett soils. Rock outerop

18 described under the name Rock outerop.

Representative profile:
3 inches to 0, organic mat consisting of twigs, moss, and
needles from firs and hemlocks overlies the mineral soil.
Surface layer—

0 to 13 inches, dark reddish-brown stony silt loam;
granular structure; friable; roots abundant; slightly acid.
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Upper subsoil—

13 to 30 inches, yellowish-brown stony silt loam; fine,
angular blocky structure; friable when moist, slightly
sticky and slightly plastic when wet; slightly acid.

Lower subsoil

30 to 40 inches, light yellowish-brown stony loam; angular
blocky structure: friable when moist, slightly sticky and
slightly plastic when wet; slightly acid; lower part of
this horizon grades to fractured bedrock, with silt
between the fractures.

Substratum—
40 inches -+, bedrock of arkose sandstone.

In this complex the principal variation in the Pickett

soils 1s in the thickness of the solum over bedrock. The
solum ranges from 18 to about 48 inches in thickness. It
is thinner on the crests of vidges and on the steeper slopes
than in less sloping areas.

Permeability is moderate in hoth the surface layer and
subsoil of the Pickett soil, and surface runoff is very slow
to medium. In areas of Rock outerop, runoff is rapid to
very rapid. The available moisture-supplying capacity
of the Pickett soil is moderate, but it is very low m the
areas of Rock outcrop. The Pickett soil is moderate in
natural fertility. There is a moderate to severe hazard of
water erosion.

In the vicinity of Mount Constitution, a few areas of
Orcas peat are included with this complex., These areas
are 5 to 9 acres in size. The peat is in basin areas, and
it is very poorly drained.

Pickett-Rock outerop complex, 0 to 30 percent slopes,
is better suited to trees than to pasture or tilled crops.
Only small areas have been cleared for cultivation. The
areas should be kept under a cover of grass during the
wet winter and spring seasons to protect them from
erosion. The stones and gravel make tillage difficult.
The complex is fairly well suited, however, to grasses and
legumes grown for pasture and is well suited to Douglas-fir
grown for timber. Because the areas are wet in winter
and spring, it is desirable to curtail logging operations to
keep from compacting the soil material.  This complex is
in capability unit VIs—7. The Pickett soil is in site class 3
for Douglas-fir and hemlock.

Pickett-Rock outcrop complex, 30 to 70 percent slopes
(PrE)—This soil complex occurs on the outer edges of
ridge crests throughout the county. About 30 to 50
percent of the acreage consists of Rock outcrop. The
complex differs from Pickett-Rock outerop complex, 0 to
30 percent slopes, mainly in having stronger slopes and
o greater acreage where rocks outerop.  The soil material
is also thinner over bedrock. The slopes are steep to
very steep and precipitous. The soil mantle overlying
bedrock ranges from less than 10 inches in thickness to
about 40 inches.

Runoff is rapid to very rapid on this complex. There
is a severe hazard ol water erosion.

This complex is better suited to Douglas-fir grown for
timber than to pasture or field crops. A Iarge part of
the acreage is in Moran State Park and is used for recre-
ational and wildlife areas. This soil complex is in capa-
bility unit VIIe-1. The Pickett soil is in class 3 for
Douglas-fir and hemlock.,

Roche Series

The Roche series consists of mnearly level to hilly,
moderately well drained soils. The surface layer is dark

brown and is generally medium textured. In places it is
gravelly or stony. The subsoil and substratum are mod-
erately coarse textured but ave hard to extremely hard
when dry. The soils occur on all of the larger islands
and on many of the smaller ones. They have formed in
glacial till that was derived from sandstone, granite,
basalt, and graywacke. The native vegetation was
Douglas-fir, lodgepole pine, willow, and red alder, with
an understory of salal, Oregongrape, brackenfern, and
moss.

The Roche soils are closely associated with Bow,
Coveland, Alderwood, and Indianola soils, and with
areas of Rock outcrop. Where this soil is associated
with Rock outerop, the areas are so intermixed that the

two units are not mapped separately but are mapped as
- Roche-Rock outcrop complexes. Also, in places the Roche
soils are mapped in complexes with the Indianola soils.

Roche gravelly loam, 3 to 8 percent slopes (RgB).—
This moderately well drained soil is on glacial plains in
the uplands throughout the county. It occupies the
largest acreage of any of the glaciated soils. Most of its
slopes are long, smooth, and gently undulating.

Representative profile.in an undisturbed area:

2 inches to 0, forest litter consisting of needles, cones,
leaves, twigs, and moss. The lower part of this layer
is composed of black organic material that has a greasy
feel.

Surface layer—

0to 9 inches, dark-brown gravelly loam; fine, granular

structure; friable, slightly acid.
Subsurface layer—

9 1o 17 inches, grayish-brown fine sandy loam; massive;
hard when dry, firm when moist; roots plentiful;
medium acid.

Subsoil—

17 to 24 inches, olive-gray fine sandy loam; prominent,
strong-brown mottles; contains some fine gravel; mas-
sive to weak, thin, platy structure; very hard when dry,
very firm when moist, sticky and plastic when wet;
very few roots penetrate into this horizon; medium acid.

Upper substratum—

24 to 34 inches, olive fine sandy loam; many, distinct
motties of reddish brown and yellowish red; light-
gray, horizontal lenses; massive to weak, thin, platy
structure; very hard when dry, very firm when moist,
plastic and sticky when wet; very few roots; medium
acid.

Lower substratum—

34 to 48 inches +-, olive gravelly fine sandy loam; bands
of olive gray and distinct mottles of reddish brown;
massive to weak, thin, platy structure; extremely hard
when dry, firm when moist, very sticky and plastic
when wet; no roots; medium acid.

This is one of the most variable soils in the county.
The thickness of the surface layer and subsoil over the
dense, extremely hard, platy substratum ranges from 20
to about 48 inches. In many places the deeper profiles
have a horizon of sandy loam or gravelly sandy loam that
occurs intermittently immediately above the dense sub-
stratum. This horzon ranges from 4 to 12 inches in
thickness. The content of gravel in the surface layer
ranges from 15 to 25 percent. In many places this soil
grades to Roche stony loam,

This soil has slow runoff. Permeability above the sub-
stratum is slow, and the permeability of the substratum
is very slow. Water stands on the surface in places
during the wet seasons in winter and spring. In contrast,
the soil becomes very dry and hard in summer and early
in fall when there is little precipitation. This soil has
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moderate moisture-supplying capacity. Depth of root
penetration is restricted by the platy substratum. The
soil has moderate natural fertility. There is a slight
hazard of water erosion,

Approximately 5 percent of the acreage ol this mapping
unit consists of Roche stony loam in areas too small to
show on the map. Also included are smaller areas of
Alderwood gravelly loam, 3 to 8 percent, slopes; Bow silt
loam, 3 to 8 percent slopes; and Indianola sandy loam, 3
to 8 percent slopes (not mapped separately in this county).
The included soils occupy less than 10 percent of the total
acreage.

This soil can be drained by using a combination of tile,
shallow surface ditches, and bedding or ridging. Supple-
mental sprinkler irrigation can be used to supply moisture
during the dry season.

About one-third of the acreage of this soil has been
cleared, and the vest remains in trees. The soil can best
be cultivated when its supply of moisture becomes low
enough to permit it to crumble readily. If the soil is
cultivated or pastured when too wet, it becomes hard
when dry and cultivating it later will be dificult. Log-
ging operations should be curtailed while the soil is wet.
If heavy equipment is moved over a wet soil, it destroys
the soil structure and intensifies the drainage problems.
This makes the soil more favorable for the reproduction
and growth of broadleal trees and shrubs than for desirable
conifers.

This soil is well suited to Douglas-fir grown for timber.
Where it has been cleared, it is suited to small grains,
alfalfa, clover, and grasses. The crops respond to applica-
tions of manure and a complete commercial fertilizer.
This soil is in capability unit I11s-2 and in site classes
4 and 5 for Douglas-fir.

Roche gravelly loam, 0 to 3 percent slopes (RgA). —Ex-
cept that this soil is nearly level and is deeper over the
substratum, it is similar to Roche gravelly loam, 3 to 8
percent slopes.  In most places it is about 44 inches thick
over the substratum.

This soil occurs in association with Alderwood gravelly
loam, 3 to 8 percent slopes. In places it is adjacent to
areas of Rock outerop.

Surface runoff is very slow on this soil.
slight hazard of water erosion.

There 1s a

Figure 6.—Pasture on a Roche gravelly loam.

A few areas of a Roche stony loam have been mapped
with this soil. These areas were too small to map
separately.

About one-third of the acreage of Roche gravelly loam,
0 to 3 percent slopes, has been cleared. The cleared areas
are suited to small grains, alfalfa, legumes, and grasses
(fig. 6). The soil is used to grow the same kinds of crops
as are'grown on Roche gravelly loam, 3 to 8 percent slopes.

The management of this soil is concerned chiefly with
maintaining good tilth, increasing productivity, and re-
moving the excess surface water that collects in winter
and early in spring. The soil can be drained by using a
combination of tile, shallow surface drains, and bedding
or ridging. Supplemental sprinkler irrigation can be
used to supply moisture during the dry season. This
soil is in capability unit JT1s—2 and in site classes 4 and 5
for Douglas-fir.

Roche gravelly loam, 8 to 15 percent slopes (RgC).—
LExcept for slope, this soil is similar to Roche gravelly
loam, 3 to 8 percent slopes. At a depth between 24 and
40 inches, it has a havd, platy substratum that restricts
the penetration of roots. Rumnoff from this soil is slow to
medium. In places losses from erosion may bhe severe if
the soil is not protected by a cover of plants in winter.

This soil is suited to legumes and grasses grown for hay
and pasture, but yields are somewhat lower than on the
less sloping areas. Less than one-third of the acreage
has been cleared for cultivation. This soil is in eapability
unit IVe-1 and in site classes 4 and 5 for Douglas-fir.

Roche gravelly loam, 15 to 30 percent slopes (RgD).
This soil 1s similar to Roche gravelly loam, 3 to 8 percent
slopes, except that the surface layer is 3 to 6 inches thick,
the soil above the substratum is 20 to about 40 inches thick,
and slopes are moderately steep. The substratum con-
sists of dense, very slowly permeable glacial till.

This soil is closely associated with Roche stony loam,
15 to 30 percent slopes. It is also closely associated with
areas of Rock land.

Runofl is medium. The hazard of erosion is moderate.

This soil is suited to trees grown for timber and is used
mainly for that purpose. Douglas-fir grows at a slightly
more rapid rate in tracts near areas of Rock outcrop than
elsewhere on this soil. Water drains from the arvcas of
Rock outerop onto this soil, thereby making more moisture
available. This soil is in capability unit VIs-7 and in
site classes 4 and 5 for Douglas-fir.

Roche loam, 0 to 3 percent slopes (RoA).—Except for
being nearly level and having a surface layer that is free
of gravel, this soil is similar to Roche gravelly loam, 3 to
8 percent slopes. Runoft is very slow on this soil, and
water stands on the surface somewhat longer. There is
a slight hazard of erosion.

Depth to which roots can penetrate this soil is limited
by the dense, platy substratum, which is at a depth be-
tween 30 and 40 inches. The drainage requirements,
suitability for crops, and response to fertilizer are the
same as for Roche gravelly loam, 3 to 8 percent slopes.

Roche loam, 0 to 3 percent slopes, is in capability unit
ITTs—2. Tt is in site classes 4 and 5 for Douglas-fir.

Roche loam, 3 to 8 percent slopes (RoB).—Except that
the texture of the surface layer is loam, this soil is similar
to Roche gravelly loam, 3 to 8 percent slopes, and the use
and management requirements of the two soils are about
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the same. This soil is in capability unit I1Is-2 and in
site classes 4 and 5 for Douglas-fir.

Roche loam, 8 to 15 percent slopes (RoC).—This soil is
similar to Roche gravelly loam, 3 to 8 percent slopes, but
it has stronger slopes and a surface layer that is only 5 to
7 inches thick. Tt also varies more in thickness over the
substratum.

This soil has slow to medium runoff. The hazard of
erosion is moderate. The soil should be protected by a
cover of plants in winter.

Less than 30 percent of the acreage of this soil has
been cleared for cultivation. In the areas that have
been cleared, the soil is suited to grasses and legumes
grown for hay and pasture. The soil is well suited to
Douglas-fir grown for timber. It is in capability unit
IVe-1 and in site classes 4 and 5 for Douglas-fir.

Roche stony loam, 3 to 8 percent slopes (RsB).—This
soil is similar to Roche gravelly loam, 3 to 8 percent
slopes. Tt differs in having numerous stones on the sur-
face and throughout the profile. The stones range from
12 to 24 inches in diameter. The surface layer ranges
from 5 to 7 inches in thickness.

Because of the stones, this soil is better suited to grow-
ing trees for timber than to tilled crops or pasture.
Management of the woodlands is the same as that
described for Roche gravelly loam, 3 to 8 percent slopes.
If the stones are removed, the soil can be used the same
as Roche gravelly loam, 3 to 8 percent slopes.

This soil is in capability unit VIs-7 and in site classes
4 and 5 for Douglas-fir.

Roche stony loam, 8 to 15 percent slopes (RsC).—This
soil is similar to Roche gravelly loam, 3 to 8 percent
slopes, but it has stronger slopes and a surface layer that
is only 3 to 8 inches thick. It also contains stones.
The content of stones in the surface layer ranges from
15 to 35 or 40 percent, by volume. In some places the
content of stones and cobbles in the subsoil is as much as
50 percent.

Runoff from this soil is slow to medium. There is a
moderate hazard of water erosion.

This soil is better suited to trees grown for timhber
than to pasture or tilled crops. Management of the
woodlands is fthe same as that described for Roche
gravelly loam, 3 to 8 percent slopes. The soil is in
capability unit VIs-7 and in site classes 4 and 5 for
Douglas-fir.

Roche stony loam, 15 to 30 percent slopes (RsD).—The
profile of this soil is similar to that of Roche gravelly
loam, 3 to 8 percent slopes, except that it contains stones
and the surface layer is only 3 to 5 inches thick. The
soil ranges from 20 to 48 inches in thickness over the
dense, very slowly permeable substratum. In many
places stones that range in diameter from 12 to 24 inches
cover 10 to 15 percent of the surface. In other places
25 to 50 pervcent of the subsoil, by volume, consists of
cobbles and stones. This soil is closely associated with
areas of Rock outcrop and with other Roche soils.

Because of the moderately steep to hilly topography,
this soil has medium runoff and there 1s a moderate
hazard of water erosion. The soil is better suited to
trees grown for timber than to pasture or tilled crops.
This soil is in capability unit VIs-7 and in site classes
4 and 5 for Douglas-fir.

Roche gravelly sandy loam, 3 to 8 percent slopes
(RhB).—This soil is similar to Roche gravelly loam, 3 to
8 percent slopes, except that the texture ol its surface
layer and subsoil is gravelly sandy loam instead of gravelly
loam. In most places the substratum of the two soils is
similar, but in places it is moderately fine textured glacial
till that contains gravel or sand. This soil is closely
associated with Roche gravelly loam, 3 to 8 percent
slopes, and with Alderwood gravelly sandy loam, 3 to 8
percent slopes.

Water drains off the soil at a slightly slower rate than
from the associated Roche gravelly loam, 3 to 8 percent
slopes. There is a slight hazard of water erosion. The
moisture-supplying capacity is moderately low. Natural
fertility is low.

This soil benefits from the same drainage practices as
were suggested for Roche gravelly loam, 3 to 8 percent
slopes. It can be cultivated and pastured when it is
slightly more moist than can Roche gravelly loam, 3 to 8
percent slopes.

The soil is suited to small grains, alfalfa, grasses, and
legumes. The crops respond well if manure and a com-
plete commercial fertilizer are added. The soil is also
well suited to Douglas-fir grown for timber. It is in
capability unit IVs-3 and in site classes 4 and 5 for
Douglas-fir.

Roche stony sandy loam, 8 to 15 percent slopes (RtC).—
This soil is similar to Roche gravelly loam, 3 to 8 percent
slopes, but it has a thinner surface layer, a texture of
stony sandy loam, and stronger slopes. The surface
layer is only 4 to 6 inches thick, and 15 to 50 percent of
it, by volume, consists of gravel and stones. The lower
part of the subsoil is a very stony and gravelly fine sand.
About 80 percent of it, by volume, consists of stones,
cobbles, and fine gravel. The substratum is massive to
weak, platy gravelly loam. It is very hard to extremely
hard when dry and very firm when moist. Roots do not
penetrate into the substratum except in a few fractures.
The moisture-supplying capacity is moderately low.

This soil is better suited to trees grown for timber than
to pasture or tilled crops. In a few places it has been
cleared and the native grasses are used for pasture. The
soil is too stony to cultivate and to establish other grasses
and legumes. It is in capability unit VIs—7 and i site
classes 4 and 5 for Douglas-fir.

Roche-Rock outcrop complex, 8 to 30 percent slopes
(RxD).—This mapping unit consists of areas of Roche
soils and of Rock outcrop too intricately associated to be
mapped separately. Rock outcrop is described under the
heading Rock outcrop. The profile of the Roche soil is
similar to that described for Roche gravelly loam, 3 to 8
percent slopes, and variations are about the same. It
differs in that many stones, ranging from 12 to 24 inches
in diameter, are on the surface and throughout the profile.
About 15 to 50 percent of the acreéage of this complex
consists of Rock outerop. This complex occurs in asso-
ciation with Bow silt loam, 3 to 8 percent slopes, and
with Roche loam, 3 to 8 percent slopes.

The Roche soils in this complex have moderate natural
fertility. Surface runoft is slow to medium, and the
moisture-supplying capacity is moderately low. The
areas of Roche soil receive runoff from the adjacent areas
of Rock outcrop. Plants growing on the Roche soil
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benefit from the added moisture, but there is a moderate
hazard of water erosion.

This complex is better suited to trees than to pasture
or tilled crops. Some areas have been cleared and are
used for pasture of native grass. The areas that have
been cleared are usually not seeded to improved grasses
because it is too difficult to prepare a suitable seedbed.
This complex is in capability unit VIs—7; the Roche soil
is in site classes 4 and 5 for Douglas-fir,

Roche-Rock cutcrop complex, 30 to 70 percent slopes
(RxE).—The Roche soil in this complex is similar to
Roche gravelly loam, 3 to 8 percent slopes, except that the
surface layer 1s thinner, or 4 to 8 inches thick, and con-
tains many stones. Also, the thickness of the profile is
more variable. Between 15 and 50 percent of the surface
layer, by volume, consists of stones ranging in diameter
from 12 to 24 inches. The thickness of the solum ranges
from 12 to 40 inches. Slopes range from steep to very
steep.

The Roche soil has moderate to moderately low natural
fertility. In most places the moisture-supplying capacity
is moderately low, but it is low in places where the soil s
shallow. Runoff from this complex is rapid to very
rapid, and there is a serious hazard of water erosion.

This complex is better suited to trees grown for timber
than to pasture or tilled crops. It is in capability unit
VIle-1; the Roche soil is in site classes 4 and 5 for
Douglas-fir,

Rock Land

Rock land, rolling (Ry).—Between 50 and 90 percent of
this miscellancous land type consists of rock outcrops
made up primarily of sandstone, argillite, and basalt.
Between the outcrops are mainly Pickett and Roche soils.
The texture of the soils between the outcrops varies greatly
within short distances, as do the number of stones. The
profile characteristics of these soils, however, are similar
to those of soils of the same series in adjacent areas.

Surface runoft is rapid to very rapid on the areas of rock
outcrop. The runoft causes a serious hazard of erosion on
adjacent soil areas, but in those areas it also increases the
amount of moisture available for plants to use. Thisland
type is in capability unit VIle—1.

Rock land, steep (Rz).—This miscellaneous land type
is similar to Rock land, rolling, but it is steeper. Surface
runoff is very rapid. As a result, there is a serious hazard
of water erosion on adjoining soil areas. Rock land, steep,
occurs in association with the Pickett and Roche soils and
%%Ih other aveas of Rock land. Tt is in capability unit

Ile~1.

Rock Outcrop

This miscellaneous land type consists mainly of areas
of bare bedrock. In the places where there are soil
materials, there is little usable vegetation because the soil
materials are too shallow to support most plants. This
land type is closely associated with areas of Rock land, and
1t also occurs in intricate association with the Pickett and
Roche soils. In this county Rock outcrop is not mapped
separately but is mapped i complexes with the Pickett
and Roche soils. The Pickett-Rock outcrop complexes
are described under the Pickett series, and the Roche-Rock
outcrop complexes, under the Roche series.

San Juan Series

The San Juan series consists of nearly level to hilly
soils that are somewhat excessively drained. The soils
have a surface layer that is black. The surface layer is
moderately coarse textured, and the subsoil and sub-
stratum are coarse textured. The San Juan soils occur
mainly in the southern part. of San Juan Island, but a few
smaller areas are on some of the other islands. The San
Juan soils occur in association with the Everett, Roche,
and Alderwood soils. Their subsoil and substratum re-
semble those of the Everett soils.

These soils formed in gravelly glacial outwash or till
that originated from many different kinds of rock. The
parent material is loose and is irvegularly stratified. The
native vegetation consisted of grass and brackenfern,
with an occasional Oregon white oak and Douglas-
fir, The present vegetation consists of bromegrass, soft
chess, downy chess, California oatgrass, filaree, and
brackenfern.

These soils are used to grow small grains, grasses, and
legumes. They are used mostly for hay crops and pasture.

San Juan gravelly sandy loam, 0 to 8 percent slopes
(SaB).—This soil is somewhat excessively drained. It
has gently undulating to undulating slopes.

Representative profile:

Surface layer—

0 to 15 inches, black gravelly sandy loam; fine, granular
structure; soft when dry, very friable when moist; roots
abundant; medium acid.

Subsoil

15 to 23 inches, dark-brown to very dark grayish-brown
gravelly loamy coarse sand; weak, fine, prismatic struc-
ture breaking to fine granules or single grain; soft when
dry, very friable when moist; roots plentiful; slightly
acid.

Substratum—

23 to 60 inches -+, dark-brown grading to light olive-
brown gravelly loamy coarse sand; single grain; loose
when moist or dry; very few roots; slightly acid in the
upper part but neutral below a depth of 30 inches.

The content of gravel in the surface layer of this soil
ranges from 15 to 30 percent, by volume. It ranges from
20 to 40 percent in the subsoil.

This soil is very porous, and its drainage is somewhat
excessive. Surface runoff is very slow to slow, and
permeability is rapid. The soil is low in natural fertility.
In some places roots can penetrate to only a moderate
depth, but the depth to which they usually penetrate is
moderately deep. If the soil is left bare, it is susceptible
to severe damage from wind erosion (fig. 7). The soil
has good tilth, 1s easy to work, and can be cultivated
withm a wide range of moisture conditions.

Mapped with this soil are small areas in which the
texture of the surface layer is loam or sandy loam. These
areas occupy ahout 30 percent of the total acreage. The
surface layer in the nongravelly areas is 6 to 12 inches
thick.

San Juan gravelly sandy loam, 0 to 8 percent slopes, is
used mostly for grazing. It is not well suited to row
crops but is better used to grow small grains, grasses,
and alfalfa and other legumes. Most of the vegetation is
bromegrass, soft chess, downy chess, California oatgrass,
filaree, and brackenfern.

Careful management is required to establish crops and
to maintain a good ground cover on this soil. The soil
is too droughty for crops to be seeded in fall. The crops
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Figure 7.—Area of a San Juan gravelly sandy loam, which is sus-
ceptible to erosion by wind if it is not protected by a cover of
plants.

respond well if manure and a complete commercial fer-
tilizer are added. This soil is in capability unit VIs—4.
It is not used extensively for trees.

San Juan gravelly sandy loam, 8 to 30 percent slopes
(SaD).—This somewhat excessively drained soil is on
rolling ridges and slopes in the southern part of San Juan
Island. Except for having stronger slopes and a surface
layer that is thinner (8 to 15 inches thick), it is similar to
San Juan gravelly sandy loam, 0 to 8 percent slopes.
Slopes are mostly between 7 and 15 percent, but about
40 acres is included in which slopes are between 15 and 30
percent. There are many low sand dunes on this included
soil.

San Juan gravelly sandy loam, 8 to 30 percent slopes, is
not suited to row crops, but it is suited to the same crops
and requires the same management practices as San Juan
gravelly sandy loam, 0 to 8 percent slopes. Yields are
generally slightly lower on this soil. The vegetation is
mainly bromegrass, soft chess, downy chess, California
oatgrass, filaree, and brackenfern. This soil needs to be
kept under a cover of plants to protect it from erosion by
wind. It is in capability unit VIs—4. The soil is not
used extensively for trees.

San Juan stony sandy loam, 3 to 15 percent slopes
(StC).—This soil 1s stony. It is on undulating to rolling
upper slopes on San Juan Island near Cattle Point. This
goil is similar to San Juan gravelly sandy loam, 0 to 8
percent slopes, but it has stronger slopes, the texture in
the surface layer is stony sandy loam, and the surface
layer is only 6 to 13 inches thick. There are many stones
on the surface of this soil. The stones range from 1 to 2
feet in diameter and are less than 30 feet apart.

The stones on the surface and throughout the profile
make this soil unsuitable for growing tilled crops. Careful
management is required to improve the natural cover of
plants so that the soil will be protected against wind
erosion. It may be necessary to control rabbits so that
the vegetative cover can be improved adequately to
prevent erosion. This soil is in capability umt VIs~5.
It is not used extensively for trees.

San Juan stony sandy loam, 15 to 30 percent slopes
(5tD).—This soil is near the upper parts of slopes on

ridges in the vicinity of Cattle Point. It is similar to
San Juan gravelly sandy loam, 0 to 8 percent slopes, but
it has a thinner surface layer, the texture of the surface
layer differs from that of the less sloping soil, and this
soll has stronger slopes. The surface layer is only 8§ to
12 inches thick., About 20 percent of it, by volume, is
gravel. Stones, about 1 to 2 feet in diameter, are at
intervals of about 30 feet on the surface.

Runoff is slow to medium on this soil. There is a
moderate hazard of water erosion and a serious hazard
of wind erosion.

This soil is not suited to cultivation, because the slopes
are hilly to steep and the numerous stones make cultiva-
tion difficult. The areas can be used for grazing. Careful
management is necessary, however, to keep a cover of
plants on the soil to protect it from. erosion. This soil is
m capability unit Vis=5. It is not used extensively for
trees.

San Juan gravelly sandy loam, moderately deep, 0 to 8
percent slopes' (SdB).—This well-drained soil is mainly
on San Juan Island, but small areas are on the other
islands. It is moderately deep over till and has a subsoil
of gravelly clay loam that is very hard when dry. The
surface layer is only about 8 inches thick, and the solum
is about 20 to 24 inches thick over the massive, hard glacial
till.  This soil was included in the San Juan series because
of its limited extent in the county.

The native vegetation on this soil was mainly a cover of
grasses and brackenfern, but in places there were scattered
stands of Oregon white oak and Douglas-fir.

Representative profile:

Surface layer—

0 to 8 inches, black gravelly sandy loam; fine, granular
structure; slightly hard when dry, friable when moist,
ve.r‘\{ slightly plastic when wet; roots abundant; slightly
acid.

Upper subsoil—

8 to 20 inches, brown to very dark brown gravelly loam;
subangular blocky structure; hard when dry, firm when
moist, slightly sticky and slightly plastic when wet;
roots plentiful; slightly acid.

Subsoil—

20 to 24 inches, light-gray to olive-gray gravelly clay loam;
weak, subangular blocky structure; very hard when
dry, firm when moist, sticky and plastic when web; few
roots; slightly acid.

Substratum—

24 to 36 inches +, grayish-brown to olive-hrown gravelly
sandy clay loam; massive to weak, thin, platy structure,
but massive at a lower depth; extremely hard when dry,
extremely firm when moist, sticky and plastic when wet;
no roots; neutral.

This soil is well drained and has moderate natural
fertility. In the upper layers, permeability is moderate,
but in the substratum it is slow. Runofl is very slow to
slow. The capacity of this soil to hold moisture is limited
by the dense, slowly permeable glacial till in the sub-
stratum. The moisture-supplying capacity is moderate.
There is a slight hazard of water erosion.

Water stands on this soil for short periods during the
rainy season, and the soil remains wet until late in spring.
It can be dramned by using shallow surface drains and ridging
or bedding. Cultivation can best be accomplished after

1 This soil was included in the San Juan series because of its
limited extent. Tts properties and behavior are outside the per-
missible range of the San Juan soils as now defined.
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the soil is dry enough to crumble readily. The soil be-
comes hard if cultivated when too wet.

This soil is suited to small grains and to grasses and
legumes grown for hay or pasture. The crops respond
well if manure and a complete commercial fertilizer are
added. This soil is in capability unit IIIs-2. It is not
used extensively for trees.

San Juan gravelly sandy loam, moderately deep, 8 to 15
percent slopes (SdC).—This soil is mainly on San Juan
Island. Except for having stronger slopes, it is similar to
San Juan gravelly sandy loam, moderately deep, 0 to 8
percent slopes. The surface layer is only 4 to 7 inches
thick, and the soil above the substratum is 20 to 24 inches
thick.

Runoff is slow to medium on this soil.
erate hazard of water erosion.

This soil is suited to grasses and legumes grown for hay
or pasture. Careful management is required to improve
its drainage, to protect it from erosion, and to maintain
and increase its productivity. Surface drainage can be
improved by constructing cross-slope drains that lead to
grassed waterways, By constructing the drains across
the slope, the soil will be protected from water erosion.
Crops grown on it respond well if manure and a complete
commercial fertilizer are added. This soil is in capability
unit IVe—1. Tt is not used extensively for trees.

San Juan loam, moderately deep, 0 to 15 percent slopes
(SmC).—This soil is similar to San Juan gravelly sandy
loam, moderately deep, 0 to 8 percent slopes, except that
the surface layer is free of .gravel and is black loam to a
depth of 8 to 10 inches.

The absence of gravel in the surface layer increases the
moisture-holding capacity of this soil over that of San
Juan gravelly sandy loam, moderately deep, 0 to 8 percent
slopes. This soil is easily tilled and has moderate natural
fertility. Rumnoff is very slow to medium, and there is
a slight to moderite hazard of water erosion. In the upper
part of the profile, permeability is moderate, but in the
substratum 1t is slow. The drainage of this soil can be
improved by shallow surface drains and by ridging or
bedding.

This soil is suited to small grains and grasses and to
alfalfa and other legumes grown for hay or pasture. The
crops respond well if manure and a complete commercial
fertilizer are added. This soil is in capability unit I11s-2.
It is not used extensively for trees.

San Juan stony loam, moderately deep, 8 to 30 percent
slopes (SsD).—This soil is mainly on San Juan Island.
1t 1s similar to San Juan loam, moderately deep, 0 to 15
percent slopes, but it has stronger slopes and a thinner
surface layer. Tt also has a texture of stony loam and a
moderately deep solum. The surface layeris 4 to 7 inches
thick, and the soil is 20 to 24 inches thick over the massive,
hard glacial till.

This soil has moderate natural fertility. Permeability
is moderate. Surface runoff is slow to medium, depend-
ing upon the amount of slope. There is a moderate
hazard of water erosion.

This soil is not suited to tilled crops, because the numer-
ous stones and cobbles on the surface make tillage difficult.
The native grasses growing on the soil are grazed. Care
needs to be taken to Keep a cover of plants on the soil at
all times to protect it from water erosion. This soil is in

There is & mod-

"cleared and is used for pasture.

capability unit VIs-6. It is not used extensively for

trees.

Semiahmoo Series

The Semiahmoo series consists of very poorly drained
organic soils formed in accumulations of various sedges and
water-tolerant grasses. The material in the uppermost
6 to 10 inches is in an advanced state of decomposition so
that the original plant remains are not easily recognized.
The lower layers are fibrous, and the kind of plant ma-
terials can be identified in many places. In places, espe-
cially in the deeper bogs, the lower layers consist of finely
divided organic materials that are not readily identified.
This material is called sedimentary peat.

The Semiahmoo soils are in depressions or basins and on
flats. In some places the soils are associated with Orcas
peat. These soils differ from Oreas peat in that Orcas
peat developed from mosses rather than from sedges and
grasses.

A Targe part of the acreage of Semiahmoo soils has been
In places the soils are
used to grow small grains and vegetables.

Semiahmoo muck (Sm).—This organic soil is in basins
or depressions or on flats. It is very poorly drained.

Representative profile:

Surface layer—
0 to 10 inches, black muck; fine, granular structure; loose;
many roots; medium acid.
Subsoil
10 to 48 inches, dark reddish-brown, fibrous peat that be-
comes black when it is exposed to air; strongly acid.
Substratum—
48 to 72 inches -, dark reddish-brown, disintegrated
(finely divided) peat; becomes black when exposed to
air; strongly acid to neutral.

In places a layer of volecanic ash, 1 to 2 inches thick, is
at a depth between 10 and 30 to 40 inches in this soil.
The depth to the layer of volcanic ash depends upon the
amount of decomposition and settling of the overlying
peat and muck. Numerous logs are buried in the peat
bogs. The buried logs become exposed on the surface as
the overlying peat and muck decompose and settle. The
logs interfere with cultivation.

Runoff is ponded on this soil. The soil is high in mois-
ture-supplying capacity, but the moisture-supplying
capacity is materially reduced following drainage and the
initial settling ol the peat. The content of mineral plant
nutrients is low.

In places small areas of Mukilteo peat (mot mapped
separately in this county) and Orcas peat have been in-
cluded with this soil. These inclusions occupy about 5
to 10 percent of the total acreage.

Semiahmoo muck is highly productive if it is drained.
Careful management is necessary to maintain the high
productivity and good drainage. The soil can be drained
by using open ditches (fig. 8). Overdrainage should be
avoided, because it accelerates the rate of decomposition
and settling. Kxperience has shown that draining the soil
to a depth of 24 inches is best. If the soil is drained to that
depth, settling at the rate of % inch to 1 inch annually
may be expected. In other areas, where organic soils
have been drained to a depth of 4 to 5 feet, the rate of
decomposition and settling has ranged from 1}4 to 2
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Figure 8—~O0pen ditch used to drain an area of Semiahmoo muck.

inches annually. The life of a drained bhog can be
lengthened materially by using correct drainage practices.

1T this soil is drained, 1t is suited to grasses and legumes.
The bogs where drainage has not been improved are
suited to reed canarygrass. Grasses and other crops
grown on this soil respond well if manure and a com-
mercial fertilizer are added. This soil is in capability
unit TIw-2.

Semiahmoo muck, shallow (Ss).—This soil consists of
areas of Seminhmoo muck in which the organic material
is less than 36 inches deep over mineral material. In
places entire bogs consist of shallow muck. In other
places the shallow muck is around the edges of bogs made
up of deeper muck.

The organic material overlying the mineral soil closely
resembles that in Semiahmoo muck, but it is only 20 to
36 inches thick. In most places the underlying mineral
material is medium-textured gravelly glacial till, but in
some places it consists of marine sands and silts that
contain numerous seashells.

This soil is low in content of mineral nutrients. Runoff
is ponded, and the soil is often covered by water during
the winter and spring seasons (fig. 9). When the soil is
dry, there is a slight hazard of water erosion and a mod-
erate hazard of wind erosion.

The use and management of this soil is the same as that
described for Semiahmoo muck. Other suggestions for
the use of this soil are discussed in the section ‘“Manage-
ment by Capability Units.” This soil is in capability
unit TVw-2.

Tanwax Series

The Tanwax series consisis of very poorly drained
organic soils. The soils formed from finely divided
organic materials, including algae and excreta from
minute marine animals. The surface layer is similar
in color and texture to that of Semiahmoo muck. It
differs in that the Tanwax soils have a surface layer of
relatively raw, finely divided peat, and the Semiahmoo
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soils, a muck surface layer made up of decomposed coarse
sedges and grasses that tolerate water,

Tanwax peat, alkaline variant (Ta).—This soil occupies
a large area north of Richardson. It occurs in a drainage-
way that leads into Davis Bay. The arvea was reclaimed
from tidal marsh during the 1890’s by constructing a
15-foot dike that had a tidal gate across the outlet of the
marsh. There is some seepage of salt water into the area.

Representative profile:

Surface layer—

0 to 14 inches, dark reddish-brown peat; granular structure;

friable; neutral.
Upper subsoil—

14 to 24 inches, very dark brown to black, finely divided
peat containing small marine shells; friable; mildly
alkaline.

Subsoil

24 to 48 inches, very dark brown to brown, finely divided
peat containing small marine shells; mildly alkaline.

Substratum—

48 to 84 inches 4, dark reddish-brown sedimentary peat;

mildly alkaline.

This soil is very poorly drained and is usually flooded in
winter and spring. It is covered by a dense growth of
reed canarygrass, which provides abundant pasture
throughout the summer months. Near the margins of the
area, there are white fir, spruce, hemlock, and crabapple
trees. This soil is in capability unit IVw—4.

Tidal Marsh

Tidal marsh (0 to 1 percent slopes) (Tm).—This mis-
cellaneous land type consists of very wet, salty or brackish
areas within the overflow limits of high tides. It consists
of a number of different soils and soil materials, similar
to the Hovde, Bellingham, Oreas, and Tanwax soils.

In most places the soil material is a deep deposit of delta
alluvium in which no horizons have developed. 1t is
friable, gray, and mottled and is medium to moderately
fine textured. Natural drainage is very poor. Surface
runoft and internal drainage are both very slow. The
natural fertility is low,
unit VIIIw-1.

This land type is in capability

Figure 9.—Semiahmoo muck, shallow, is often ponded in winter
and in spring.
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Use and Management of the Soils*

This section has four main parts. In the first, the
system of capability classification used by the Soil Con-
servation Service is explained and management practices
are suggested for the soils of each capability unit. In
the second, estimated average acre yields are given for the
soils of the county. In the third, the uses of the soils for
woodland are discussed, and, in the fourth, the suitability
of the soils for engineering.

Capability Groups of Soils

The capability classification is a grouping of soils that
shows, in a general way, how suitable the soils are for most
kinds of farming. Tt is a practical grouping based on
limitations of the soils, the risk of damage when they are
used, and the way they respond to treatment.

In this system all the kinds of soils are grouped at three
levels, the capability class, subelass, and unit.  The eight
capability classes in the broadest grouping are designated
by Roman numerals T through VIII. In class I are the
soils that have few limitations, the widest range of use,
and the least risk of damage when they ave used. The
soils in the other classes have progressively greater natural
limitations. In class VIII are soils and landforms so
steep, shallow, or otherwise limited that they do not pro-
duce worthwhile yields of crops, forage, or wood products.

Subclasses are used to indicate major kinds of limitations
within the classes. Within most of the classes, there can
be up to four subclasses. The subclass is indicated by
adding a small letter, ¢, w, s, or ¢, to the class numeral, for
example, ITe. The letter ¢ shows that the main limitation
is risk of erosion unless close-growing plant cover is main-
tained ; w means that water in or on the soil will interfere
with plant growth or cultivation (in some soils the wetness
can be partly corrected by artificial drainage); s shows
that the soil is limited mainly because it is shallow,
droughty, or stony; and ¢, used in only some parts of the
country, indicates that the chief limitation is climate that
is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few or no limitations. = Class V can contain,
at the most, only subclasses s, w, and ¢, because the soils
in it have little or no erosion hazard but have other limita-
tions that limit their use largely to pasture, range, wood-
land, or wildlife.

Within the subclasses are the capability units, groups of
soils enough alike to be suited to the same crops and
pasture plants, to require similar management, and to
have similar productivity and other responses to manage-
ment. Thus, the capability unit is & convenient grouping
of soils for many general statements about their manage-
ment.  Capability units are generally identified by
numbers assigned locally, for example, 1Tw-1 or IITs-2.

Soils are classificd in capability classes, subclasses, and
units in accordance with the degree and kind of their
permanent limitations; but without consideration of major
and generally expensive landforming that would change
the slope, depth, or other characteristics of the soil; and

? Assistance in preparing this section was given by Winnian W,

Baxer, agricultural agent for San Juan County, and Crarexce C.
WirLriams, work unit conservationist.

without consideration of possible, but unlikely, major
reclamation projects.

The eight classes in the capability system, and the sub-
classes and units in this county, are described in the list
that follows,

Class I.—Soils that have few limitations that restrict their
use. (None in this county.)

Class TT.—Soils that have some limitations that reduce
the choice of plants or that require moderate conserva-
tion practices.

Subclass ITw: Soils that have moderate limitations
because of excess water.

Unit ITw=1: Nearly level, poorly drained soils in
basins.

Unit ITw-2: Very poorly drained, deep organic
soils.

Unit IIw-3: Imperfectly drained basin soils
underlain by dense clay.

Class 1TI.—Soils that have severe limitations that reduce
the choice of plants, or that require special conservation
practices, or both.

Subclass ITIw: Soils that have severe limitations be-
cause of excess water.

Unit IIIw-1: Poorly drained basin soils with
moderately permeable subsoils.

Unit TIIw-2: Imperfectly drained soils with
slowly permeable subsoils.

Subclass TIIs: Soils that have severe limitations of
moisture capacity or tilth.

Unit T1Ts—2: Soils that have a dense substratum
and that have only moderate available mois-
ture-supplying capacity.

Class IV.—Soils that have very severe limitations that
restrict the choice of plants, that require very caveful
management, or hoth.

Subclass IVe: Soils subject to very severe erosion if
they are cultivated and not protected.

Unit IVe—1: Well drained and moderately well
drained, sloping to rolling soils of uplands
underlain by a dense substratum,.

Subclass TVw: Soils that have very severe limitations
for cultivation because of excess water.

Unit IVw—2: Very poorly drained organic soil
that 1s shallow over mineral material.

Unit IVw—4: Very poorly drained sedimentary
peat.

Stll)cl;msls IVs: Soils that have very severe limitations
of gravel, low moisture capacity, or other soil
features.

Unit IVs—3: Well drained and moderately well
drained soils of uplands underlain by a dense
substratum.

Class V.—Soils not likely to erode but that have other
limitations, impractical to remove without major recla-
mation, that limit their use largely to pasture or range,
woodland, or wildlife food and cover. (None in this
county.)

Class VI.—S8oils that have severe limitations that make
them generally unsuitable for cultivation and that limit
their use largely to pasture or range, woodland, or
wildlife food and cover.

Subclass VIw: Soils severely limited by excess water
and generally unsuitable for cultivation.
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Unit VIw—1: Poorly drained basin soil with a
permanent high water table.

Subelass VIs: Soils generally unsuitable for cultiva-
tion and limited for other uses by their moisture
capacity, stones, or other features.

Unit VIs—2: Moderately deep and deep, some-
what excessively drained soils of uplands
formed in glacial drift.

Unit Vis-3: Moderately deep, somewhat exces-
sively drained, sloping to hilly soil of uplands.

Unit VIs—4: Somewhat excessively drained,
nearly level to hilly soils of uplands, under-
lain by loose, sandy and gravelly glacial out-
wash.

Unit VIs-5: Somewhat excessively drained soils
that are undulating to hilly.

Unit  VIs—6: Well-drained and imperfectly
drained soils of uplands, underlain by dense,
glacial till.

Unit, VIs-7: Well-drained to imperfectly drained
soils of uplands undetlain by a dense, weakly
to strongly cemented glacial till or bedrock
(undulating to moderately steep or hilly).

Unit VIs—8: Somewhat excessively drained, cal-
careous soil in positions above areas covered
by high tide.

Class VII.—Soils that have very severe limitations that
make them unsuitable for cultivation without major
reclamation, and that restrict their use largely to graz-
ing, woodland, or wildlife.

Subclass VIIe: Soils very severely limited, chiefly by
risk of erosion if protective cover is not maintained.

Unit VIIe—1: Well-drained, stony soils and bed-
rock outerops in the rolling to very steep up-
lands.

Class VIII.—Soils and landforms that have limitations
that preclude their use, without major reclamation, for
commetcial production of plants; and that restrict their
use to recreation, wildlife, water supply, ov esthetic
purposes.

Subclass VIITw: Very poorly drained or marshy land.

Unit VIIIw-1: Orcas peat and Tidal marsh.

Subelass VIITs: Rock or soil materials that have
little potential for production of vegetation.

Unit VIIIs-1: Active dune land and Coastal
beaches.

Management by capability units

The soils in San Juan County have been placed in 21
capability units. The soils in a given capability unit have
about the same limitations and susceptibility to damage,
need about the same management, and respond to man-
agement in about the same way. In the following pages
each capability unit is described, the soils in it are named,
and management for the group is suggested.

CAPABILITY UNIT [Tw-1

This capability unit consists of nearly level, poorly
drained soils in basins. The sutface layers are dark
colored. They are medium. textured to moderately fine
textured and are granular and friable. The subsoils arve
moderately fine textured, mottled, and very plastic.
These soils are slightly acid in the upper part and have
mildly alkaline substrata. They occur in areas that are
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ponded. The soils have very slow permeability; water
stands on or near the surface in many places during the
winter and spring. The moisture-supplying capacity of
the soils is high. TFertility is moderately high. The soils
in this capability unit arve:

Bellingham silt loam.

Bellingham clay loam.

These soils require artificial drainage before they can be
used for crops. If adequately drained, they are the most
productive of any of the soils in the county. The soils
can be drained by tile, surface drains, bedding or ridging,
open ditches, or a combination of these. Removing the
excess water makes the soils warm up much earlier in
spring and makes it possible to till and plant crops eatly.
In many of the small, isolated areas, deep drainage out-
lets are not easily constructed. Therefore, the soils will
respond best if shallow surface drains and bedding or ridg-
ing are used.

The better drained areas are highly productive if small
grains and peas for processing are grown as cash crops and
mixtures ol orchardgrass, alta fescue, and red and alsike
clovers aregrown forhay or pasture. The less well dvained
areas are suited to meadow foxtail or lotus, and the poorly
drained areas can be used to grow reed canarygrass for
summer pasture.

Yields of peas and small grains grown on these soils
are increased if heavy applications of manure and a com-
mercial fertilizer are added. Applications of a nitrogen
fertilizer and phosphate help to establish new stands of
grasses and legumes. Established stands also benefit if
nitrogen and phosphate are added annually.

Tilling these soils when too wet causes them to become
very hard when dry. It also causes the soils to become
more dense so that moisture cannot penetrate so readily
and the normal growth of roots is reduced. If the soils
are tilled when too dry, they will break into hard clods
and a good seedbed is difficult to prepare. Bellingham
silt loam can be cultivated within a wider range of mois-
ture content than Bellingham clay loam. It is best to
prepare the seedbed when the content of moisture is just
low enough to permit the soil to crumble easily. A crop-
ping system in which the soils are kept in grasses and
legumes about half the time is suggested to mamtain good
tilth and high fertility.

CAPABILITY UNIT Hw-2

Only one soil, Semiahmoo muck, is in this capability
unit. This is a deep, very poorly drained organic soil
that formed in accumulations of sedges and grasses that
tolerate water. The plant remains differ in degree of
decomposition. The material in the topmost 6 to 10
inches is in an advanced state of decomposition so that
the original plant remains are not easily recognized.

The surface layer of this soil is black muck that is
granular and loose. The lower layers arve composed of
peat. The soil has a surface layer that is medium acid,
and its lower layers are strongly acid to neutral. It is
naturally low in mineral plant nutrients.

This soil occurs in depressions or in basins that are
difficult to drain. Surface runoff is ponded, and in marny
places water stands on the surface during winter and
spring.

For crops to make their best growth on this soil, it is
first necessary to establish drainage that will maintain the
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Figure 10.—Areas of Semiahmoo muck may remain wet because
of high or obstructed outlets.

watber table at a depth of about 24 inches. Open ditches
are better for drainage than tile because the soil settles at
the rate of about three-quarters of an inch to 1 inch per
year. Overdrainage accelerates the rate of settling.

In areas of this soil in Beaverton Valley, an obstructed
outlet makes adequate drainage difficult (fig. 10). The
areas that arve covered by water in winter and early in
spring can be used only in summer and early in fall. In
some of the areas, poor air drainage causes frost pockets
to form and limits the use of the areas to the production
of grasses and legumes grown for hay and pasture.

The areas that are better drained and that have good
air drainage are well suited to oats, barley, red clover,
celery, and rhubarb. The less well drained areas are
suited to meadow foxtail and lotus, and the least well
drained areas, to reed canarygrass. In the pastures,
sedges and weeds are strong competitors with the grasses
and legumes, but they can be controlled by spraying.

All crops grown on this soil require applications of a
complete commercial fertilizer., The amounts to use
should be determined by soil tests. If small grains,
legumes, and vegetables are to be grown, potash 1s par-
ticularly needed to increase yields and to improve quality.

Deficiencies in copper have been observed in animals
grazing on Semiahmoo muck in other Washington coun-
ties. Particular attention needs to be given to animals
grazing for prolonged periods on this soil for indications of
impaired health.

CAPABILITY UNIT Ilw-3

This capability unit consists of imperfectly drained
basin soils underlain by very plastic clay. The surface
layers are black, medium textured, granular, and friable.
The subseils are moderately fine textured to fine textured.
They contain some fine sand, and, at a depth of 18 to 40
inches, are underlain by clay that is very plastic when
wet and hard when dry. These soils have a surface
Inyer that is medium acid, but they are less acid with
increasing depth. Their substrata are neutral. The sub-
soils and substrata are very slowly permeable. Roots
are able to penetrate only between fractures in the subsoil.

These soils have moderate natural fertility. They are
nearly level to gently undulating. Surface runoff ranges
from very slow to medium. There is a slight hazard of
water erosion on the soils that have slopes of 0 to 3 percent
and a moderate hazard on the soils that have slopes of 3
to 8 percent. Water stands on or near the surface in
many places in winter and early in spring. The soils in
this capability unit are:

Coveland silt loam, 0 to 3 percent slopes.
Coveland silt loam, 3 to 8 percent slopes.
Coveland gravelly silt loam, 0 to 3 percent slopes.
Coveland gravelly silt loam, 3 to 8 percent slopes.

These soils require artificial drainage if they are to be
used for crops. They are productive if they are ade-
quately drained. Thesoils.can be drained by tile, shallow
surface drains and bedding or vidging. If tile are used,
they should be placed 1 to 3 inches above the dense
substratum. The cffectiveness of tile placed in the sub-
stratum is greatly reduced by clay that moves in and
seals over the soil material above the tile.

Good tilth is easy to maintain in these soils. Relief is
favorable for growing tilled crops. The range of moisture
within which these soils can be tilled is comparatively
wide. It is narrower for Coveland silt loam, 0 to 3 percent
slopes, and Coveland gravelly silt loam, 0 to 3 percent
slopes, than for the gently undulating soils.

The better drained areas are suited to peas grown for
processing, oats, barley, wheat, strawberries, alfalfa,
clover, and grass. Crop yields are lower on the Coveland
gravelly silt loams than on the silt loams because the
gravel reduces the amount of moisture that the soil can
store for crops to use. Grass-legume pastures are excel-
Ient on these soils, On some areas a few farmers have
grown mixtures of alfalfa and orchardgrass successfully.
Keeping a cover crop on the undulating areas in winter
isimportant in reducing the rate of runoff and in protecting
the soils from erosion.

Crops yields on these soils are increased if large amounts
of manure and commercial fertilizer are added.” Manure,
phosphate, and a fertilizer high in nitrogen are necessary
to establish new seedings of grasses and legumes.  Annual
applications of fertilizer improve the quality and increase
the yields on old seedings of grasses and legumes, Time
may be required to establish alfalfa. The amount of
lime needed can be determined by testing the soils.

Aveas of these soils that are in basins may be suitable
to use as reservoms for storing water if a dam made of
earth fill is built across the outlet of the basin. Extreme
care is needed so that the dense, hard clay in the sub-
stratum will not be used as fill material. This clayey
material is difficult to pack and bind. When it dries, 1t
checks, cracks, and allows seepage and eventually, possible
fatlure of the structure.

CAPABILITY UNIT 1Tw-1

This capability unit consists of poorly drained basin
soils that have slowly permeable subsoils. The surface
layers ave dark colored and are medium textured, granular,
friable, and moderately permeable. The subsoils are
coarse textured. They are weakly cemented with iron.
The substrata, at depths vanging from 40 to more than
60 inches, consist of nonconforming, olive-gray clay loam
that is very plastic when wet, extremely hard when dry,
and slowly permeable. The surface layers of these soils
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are medium to slightly acid, and the lower layers are
neutral.

These soils occur in depressions or in nearly level areas.
Surface runoft is very slow. Water stands on the surface
in many places in winter and early m spring. The
moisture-supplying capacity of the soils is moderate, and
the soils have moderate natural fertility. The depth to
which roots can penetrate is limited by the depth to a
weakly cemented iron layer or a water table. The soils
in this capability unit are:

Norma loam.
Norma loam, moderately deep.

The soils in this unit requive artificial drainage to make
them suitable for agricultural use. They can be drained
by surface ditches and tile drains.  After they are drained,
the soils are suited to oats, barley, grasses, and clover
grown for hay or pasture. The less well drained areas
are suited to meadow foxtail and lotus.

Cultivating or pasturing the soils when they are wet
destroys the dark-colorved, friable surface layer that is
common to forested areas. It packs the surface soil and
causes the soil to become hard when dry, so that water
penetrates slowly. In contrast, water can penetrate
readily soils that have not been allowed to become packed
and that have a moderate to high content of organic
matter. If the soil has already become packed, the con-
dition can be corrected by applying manure, improving
drainage, and grazing or cultivating only when the content
of moisture is low enough to permit the soil to erumble
readily.

These soils are extremely dry late in summer and early
in fall. A few farmers are using sprinkler irrigation suc-
cessfully to keep crops growing through this divy period.

The Norma soils are only moderate in productivity.
Crop yields are increased if heavy applications of manure
and a commercial fertilizer are added. Applications of
manure, nitrogen fertilizer, and phosphate are necessary
to establish scedings of grasses and legumes. If these
soils are well managed, good-quality pastures can be
obtained.

The characteristics that cause these soils to be poorly
drained create an environment favorable to the growth
of spruce, white fir, lodgepole pine, red alder, willow,
Oregon maple, and deciduous species of brush. Red alder
and willow dominate in the vegetation after Douglas-fir
has been logged. The other species mentioned are asso-
ciated with the red alder vegetative growth.

Logging when these soils are wet causes the soils to
become packed and intensifies wetness. It contributes
to conditions more favorable for revegetating to deciduous
species and brush than to Douglas-fir. Unless these soils
are drained, they are poorly suited to Douglas-fir. Drain-
age is not commonly practiced, however, in the wooded
areas,

CAPABILITY UNIT IHIw-2

The soils in this unit are imperfectly drained and have
slowly permeable subsoils. The surface layers are dark-
colored silt loams or gravelly silt loams.  They are granu-
lar and friable. The subsoils are gray and mottled and
are moderately fine textured. They have a prismatic or
blocky structure and are very hard when dry and very
plastic when wet. The substrata have a gray color, are
fine textured, and are massive. They are extremely hard
when dry and very plastic when wet. The surface layers
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and subsoils are slightly acid, and the substrata are neutral
to mildly alkaline.

These soils are nearly level to gently undulating. They
are on old terraces and in the uplands. The depth of the
soils over the dense, fine-textured substratum is about 27
inches, but it ranges from 20 to 36 inches. A few fine
roots penetrate the dense substrata through fractures.
The substrata are very slowly permeable.

Surface runoff is very slow from the nearly level arcas
and slow to medium from the undulating ones. The
hazard of water erosion is slight on the lower slopes and
moderate on the stronger slopes. During rains in winter
and in spring, water stands on or near the surface in many
places. The soils in this capability unit are:

Bow silt loam, 0 to 3 pereent slopes.
Bow silt loam, 3 to 8 percent slopes.
Bow gravelly silt loam, 0 to 3 percent slopes.
Bow gravelly silt loam, 3 to 8 percent slopes.

These soils become very hard and are difficult to till
when they dry out in summer. A few farmers have used
supplemental irrigation successfully during the dry seasons
in summer and early in fall (fig. 11). Farm ponds and
nearby lakes are used to supply water for irrigation,

Crops growing on these soils are damaged when water
stands on the surface during the winter and spring. The
soils can be drained by using a combination of tile and
bedding, or of bedding and open ditches. The sides of
open ditches need protection from erosion by water. This
can be done by constructing the ditches so that the sides
are nob steep, or by using grassed waterways.

The soils in this group are moderate in productivity.
They are suited to peas, oats, barley, orchardgrass, and
clover (8).2 Barnyard manure and green-manure crops
are beneficial in maintaining the tilth of the soils, which
have a natural tendency to pack and become hard. The
experience of farmers shows that lime, nitrogen, and phos-
phate are essential in successfully establishing and main-
taining mixtures of grasses and legumes. A complete
commercial fertilizer 1s required if peas are to be grown
for processing. It is also required for sustained high
yields of hay crops and pasture. Pastures on these soils
make good yields.

Vl‘

3 Ttalic numbers in parentheses refer to Literature Cited, p. 72.

Figure 11.—Sprinkler irrigation used on a field of Bow gravelly
silt loam to supply moisture for alfalfa during the dry season.
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Figure 12.—Windthrow in a forest of Douglas-fir on an area of
Bow gravelly silt loam where a claypan is at a shallow depth.

The Bow silt loams have a site index rating of 114 for
Douglas-fir, and the Bow gravelly silt loams, regardless of
slope, have a site index rating of 112. Roots can grow
only in the surface layer and upper part of the subsoil.
They do not penetrate the dense, fine-textured, lower sub-
soils and substrata, which are dense and very slowly
permeable. Because of the shallowness of the root system,
trees grown on these soils are susceptible to windthrow
when the areas are wet (fig. 12). Clear cutting of timber
is desirable. Selective logging leaves individual trees
exposed to wind, and windthrow is almost certain to occur.
Natural restocking of forest trees on these soils is fair to
good. In general, alder, bigleaf maple, willow, and other
deciduous trees seriously compete with Douglas-fir, par-
ticularly in the low, wet areas.

These soils are too wet for logging operations during the
season when there is a temporary high water table.
Logging when the soils are wet destroys the soil structure.
As avesult, the soils become hard and water drains through
them more slowly. Logging when the soils are wet also
encourages revegetation with poor-quality brush and
deciduous frees rather than species that are of value
commercially.

CAPABILITY UNIT Hls-2

This capability unit consists of soils that have a dense
subsoil and substratum and only moderate available mois-
ture-supplying capacity. The soils are well drained to
moderately well drained. The surface layers and subsoils
consist mainly of loam or gravelly loam and range from,
28 to 48 inches in thickness. They are underlain by a
substratum of dense, weakly to strongly cemented gravelly
sandy loam, gravelly loam, coarse sand, or sandy clay
loam. The substrata are slowly or very slowly permeable
to moisture and roots. However, they materially help in
retaining moisture for plants carly in summer.

These soils have medium to slightly acid upper horizons
and medium_ acid to neutral substrata. They are nearly
level to gently undulating. Natural fertility is moderate.
Surface runoft is very slow in the nearly level areas and
slow to medium. in the undulating areas.” Permeability is
moderate in the Alderwood and San Juan soils and slow in
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the Roche soils. Water stands on the surface for short
periods during rains in winter and in spring. The soils in
this capability unit are:

Alderwood gravelly loam, 3 to 8 percent slopes.

Roche loam, 0 to 3 percent slopes.

Roche loam, 3 to 8 percent slopes.

Roche gravelly loam, 0 to 3 percent slopes.

Roche gravelly loam, 3 to 8 percent slopes.

San Juan loam, moderately deep, 0 to 15 percent slopes.

San Juan gravelly sandy loam, moderately deep, 0 to 8 percent

slopes.

Surface drainage is a problem on the soils of this capa-
bility unit. The combination of very slow to medium
surface runoff and very slowly permeable substrata causes
water to stand on the surface during rains in winter and
spring. The soils can be drained by using a combination
of tile, shallow surface ditches, and bedding or ridging. If
tile are used, they should be placed above the slowly
permeable substratum. The effectiveness of tile placed in
the substratum is greatly reduced because the soil ma-
terials seal over above the tile.

The soils in this group dry out during July and August.
A few farmers have constructed dams so that they can
store water, or they have piped water from nearby lakes
to use for sprinkler nrrigation (fig. 13). Supplemental
irrigation keeps crops growing throughout the summer,
improves the quality of the crops, and increases vields.
Irrigated crops require more fertilizer to maintain quality
and to sustain high vields than crops that have not been
irrigated. If a sprinkler irrigation system is used, par-
ticular attention should be given to managing the soils so
as to maintain good structure and a rapid intake of water.
This can be accomplished by plowing under barnyard
manure or crops grown for green manure and avoiding
grazing when the soils are wet.

The soils in this unit are suited to small grains and to
grasses and legumes grown for hay or pasture. They can
be used in a regular cropping system consisting of 1 year
each of a row crop and small grain, or 2 years of small
grains and 3 or more years ol mixtures of grasses and
legumes (3) grown for hay or pasture.

Figure 13.—A farm pond on soils of capability unit ITIs-2 used to
provide water for supplemental irrigation and for recreation.
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Yields of small grains, hay, and pasture can be in-
creased. by applying manure, nitrogen, and phosphate.
Nitrogen and phosphate are essential if new seedings of
grasses and legumes are to be established successfully.
Seedings of alfalfa may require lime, in addition to nitro-
gen and phosphate. Soil tests will show how much lime
to use.

About one-third of the acreage of Alderwood and Roche
soils has been cleared, and the rest is wooded. The San
Juan soils ave grassland soils, and only small areas have
sparse stands of Oregon white oak, Douglas-fir, and lodge-
pole pine. The Roche and Alderwood soils are suited to
Douglas-fir grown for timber and are moderate in produc-
tivity for that species. In San Juan County, Douglas-fir
grown on the Alderwood and Roche soils has a site index
of about 111, but, on soils of the same series on the main-
land, the site index is somewhat higher for Douglas-fir.
The lower site index in San Juan County is probably
caused by the smaller amount of annual precipitation.

The roots of trees growing on these soils can penetrate
to a depth of only 20 to 48 inches because of the hardpan
or clay in the substratum. The average depth to which
roots can penetrate is about, 25 inches. It is important to
recognize this limitation when timber is removed. The
final harvest of timber needs to be clear cut because indi-
vidual trees left standing are susceptible to windthrow.
Logging operations should be curtailed when the soils are
wet. 1T the soils are wet when heavy equipment is used,
they become packed, their structure is destroyed, and
drainage difficulties are intensified. This encourages
broadleaf species to grow, rather than conifers,

Restocking of Douglas-fir is slow on these soils after
logging has taken place. Tilled areas that have been
abandoned restock naturally to alder. Water stands on
the surface in winter and in spring. As a result, the
moisture and temperature are suitable for natural restock-
ing to red alder, willow, bigleaf maple, western hemlock,
and western redcedar, with an understory of ocean-spray,
spirea, salal, Oregongrape, wild rose, blackberry, bracken-
fern, and moss.

Immediate stocking to Douglas-fir can be obtained by
planting. Competition from broadleaf species can be
controlled by spraying large areas or by using hand meth-
ods in small woodlots. Thinning and pruning will in-
crease the rate of growth and will improve the quality of
the timber. The sale of wood products removed by thin-
ning will provide a continued source of income up to the
time of final harvest.

CAPABILITY UNIT IVe-1

This capability unit consists of well drained and mod-
erately well drained, sloping to rolling soils of uplands.
The soils are underlain by a dense substratum and re-
semble the soils of capability unit IIIs—2 but are more
sloping. The surface layers and subsoils have a texture of
loam, gravelly loam, or gravelly sandy loam and range
from 28 to 48 inches in thickness. They are underlain by
dense gravelly sand or sandy clay substrata. The depth
and thickness of the surface layers and subsoils over the
substrata are more variable than those in the related soils
that have more gentle slopes.

These soils have medium acid to slightly acid upper
horizons and neutral substrata. Surface runoff is slow to
medium. Permeability is slow to very slow in the sub-
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Figure 14.—Dra‘inage ditches on Roche gravelly loam are sus-
ceptible to erosion if they are not protected by a cover of
plants.

strata, and there is a severe hazard of water erosion. The
soils in this capability unit are:
Roche loam, 8 to 15 percent slopes.
Roche gravelly loam, 8 to 15 percent slopes.
San Juan gravelly sandy loam, moderately deep, 8 to 15 per-
cent slopes.

The surface drainage of these soils can be improved by
constructing shallow surface drains in areas where slopes
are gentle (fig. 14). Seeding the waterways to grass helps
to reduce the hazard of water ervosion (fig. 15). '

These soils are suited to small grains, grasses, and le-
gumes. They are susceptible to severe water erosion if
they are not protected by a good cover of vegetation during
fall, winter, and spring. I cleared, the soils are better
suited to pasture and hay than to tilled crops. They need
to be kept in permanent pasture or hay most of the time.
The areas should be cultivated and seeded to small grains
only long enough to control weeds and to reestablish the

Figure 15.—Grassed waterways used to protect an area of Roche
gravelly loam from erosion.
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Figure 16.—Semiahmoo muck, shallow, is pastured in summer
and early in fall.

desired mixture of grasses and legumes. Tillage across
the slope slows runoff and reduces the hazard of erosion.

New stands of grasses and legumes are best established
by sceding in spring without a nurse crop, provided weeds
are controlled. 'The supply of moisture is generally not
adequate in fall to establish seedings that will survive
through the winter.

Woodland management practices and the site index for
Douglas-fir are the same for these soils as for the less slop-
ing soils of the same series in capability unit ITIs-2.

CAPABILITY UNIT TVw-2

Only one soil, Semiahmoo muck, shallow, is in this .

capability unit. This poorly drained organic soil is less
than 36 inches deep over mineral material. This soil
differs from the onein capability unit ITw—2 in that mineral
material is nearer the surface.

This soil has drainage similar to that of Semiahmoo
muck, described under capability unit I1w—2, and is used
and managed about the same. It is ponded frequently in
winter and early in spring, but it can be used for pasture
throughout the summer and early in fall (fig. 16).

Therate of settling is critical in thissoil.  As the organic
matter decomposes and settles, the water table is pro-
gressively closer to the surface. Drainage outlets and
ditches must then be deepened periodically. Otherwise,
the bogs become too wet for crops other than the most
water-tolerant species, such asreed canarygrass and sedges.

The very shallow muck soils that have been mixed with
the underlying mineral soil material become similar to the
Bellingham. or Norma soils.  They then require the same
kind of use and management as that described for the
Bellingham soils of capability unit ITw—1,

CATPABILITY UNIT IVw—4

Only one soil, Tanwax peat, alkaline variant, is in this
capability unit. This very poorly drained soil consists
of sedimentary peat. It differs from Semiahmoo muck, in
capability unit [Iw—2, because it consists of finely divided
organic materials that are somewhat more difficult to
drain. If it is overdrained, this soil becomes hard and is
difficult to till.

This soil has moderately low value for agriculture.
Surface runoff is ponded, and the soil is flooded {requently

during the winter and spring. If it is drained, the soil
is well suited to reed canarygrass grown for pasture.
CAPABILITY UNIT IVs-3

This capability unit consists of well drained and
moderately well drained soils of uplands underlain by a
dense subtratum. The soils formed in glacial till. The
uppermost horizons are made up of dark-colored gravelly
sandy loam. They are about 25 inches thick and overlie
a substratum of dense, weakly to strongly cemented
gravelly sandy loam or clay loam. Plant roots do not
penetrate the substratum readily, and the available mois-
ture-supplying capacity is moderately low. The limited
moisture-storing capaclty causes the soils to be droughty
during summer and early in fall. The soils in this capa-
bility unit are:

Alderwood gravelly sandy loam, 3 to 8 percent slopes.
Alderwood gravelly sandy loam, 8 to 15 percent slopes.
Roche gravelly sandy loam, 3 to 8 percent slopes.

These soils are suited to oats, barley, wheat, grasses,
alfalfa, clover, and strawberries. The crops make
moderate yields. A suitable cropping system is one in
which grass-legume mixtures are grown for hay or pasture
at least three-fourths of the time. ~Oats, barley, and wheat
are grown primarily to clean up the weeds before seeding
grasses and legumes for hay and pasture. Fertilizer
required and drainage and irrigation needed are the same
as those described under capability unit TTTs—2.

The soils in this group have a forest site index of 114
for Douglas-fir. Management requirements for the wood-
lands are the same as those discussed under capability
unit [T1s-2.

CAPABILITY UNIT VIw-1

Only one soil, Hovde loam, is in this capability unit.
This very poorly drained basin soil has a permanently
high water table. Its surface layer is dark colored, and
its substratum is sandy. The soil occurs back of the
ridges along areas of Coastal beaches.

The wetness of this soil makes it better suited to light
grazing, along with better drained soils, than to other
uses. Most of the areas are idle and provide protection
for wildlife.

CAPABILITY UNIT Vis-2

This capability unit consists of moderately deep and
deep, somewhat excessively drained soils of uplands that
formed in glacial drift. The surface layers are a dark
vellowish-brown sandy loam or gravelly sandy loam and
are very friable. The substratum is at a depth of about
24 inches and consists of gravelly sand or fine sand.
The subsoils and substrata are moderately coarse textured
to coarse textured and are very rapidly permeable.

These soils are sloping to rolling and have slight suscep-
tibility to water erosion. They are medium acid to
neutral. Plant roots seldom penetrate more than a few
inches into the gravelly, coarse-textured substratum. The
soils in this capability unit are:

Tverett gravelly sandy loam, 3 to 8 percent slopes.
Everett gravelly sandy loam, 8 to 30 percent slopes.
Indianola sandy loam, 0 to 15 pereent slopes.

Small areas of these soils have been cleared for agri-
cultural use. The moderately coarse textured, thin sur-
face layer overlying the coarse textured substratum causes

the soils to be low in moisture-holding capacity. The
soils are droughty and are low in natural fertility. They

contain little organic matter.



28

The soils of this group are well suited to timber produec-
tion. The Everett soils have a forest site index of 117,
and the Indianola soils a site index of 140 for Douglas-fir.
The Everett and Indianola soils restock readily to Douglas-
fir after timber has been harvested. The soils are some-
what excessively drained; consequently, there is no
seasonal limitation on logging.

CAPABILITY UNIT VIs-3

Only one soil, Everett stony sandy loam, 8 to 30 percent
slopes, is in this capability unit. This is o moderately
deep, somewhat excessively drained, sloping to hilly soil
of uplands, and it formed in glacial drift. The surface
layer is a stony sandy loam underlain by coarse, loose,
porous, sandy and gravelly glacial drift.

This soil is slightly acid and is droughty.
susceptibility to evosion.

This soil is better suited to trees than to pasture or tilled
crops. The strong slopes and stones make it unsuitable
for cultivation. If the stones are removed, the soil is
suited to about the same crops as the soils of capability
unit VIs-2, and yields are about the same.

It has slight

CAPABILITY UNIT VIs+4

This capability unit consists of somewhat excessively
drained, nearly level to hilly soils of uplands. The soils
are underlain by loose, sandy and gravelly glacial outwash.,
They have black or very dark brown surface layers. The
surface layers and upper subsoils are medium acid, and
the lower subsoils and substrata are shghtly acid to neutral.

The coarse-textured substrata cause these soils to be low
in moisture-supplying capacity. Only a few roots penec-
trate more than a few inches into the coarse-textured
material.  The soils are naturally low in fertility, and
there is a severe hazard of wind ervosion. 'The soils in this
capability unit are:

San Juan gravelly sandy loam, 0 to 8 percent slopes.
San Juan gravelly sandy loam, 8 to 30 percent slopes.

These moderately coarse textured soils are susceptible
to severe wind erosion if the cover of plants is removed.
Blowout areas form quickly if the soils arve left hare, The
blowouts are difficult to control, and the soil material
from the surface layer is lost at an increasing rate once
sand dunes begin to form and advance (fig. 17).

These soils do not retain enough moisture so that
seedings can be established in fall.  Wheat and oats should
be grown only often enough to control weeds, rather than
as part of a regular cropping system.

Heavy applications of nitrogen and phosphate are neces-
sary to establish seedings of grasses and legunies. Estab-
lished seedings of small grains and of grasses and legumes
respond well if a complete commercial fertilizer is added.

Domestic rabbits that have escaped are a serious prob-
lem in this county, particularly on these sandy soils,
where they can burrow readily and establish colonies.
They destroy the vegetation. The rabbits ave especially
destructive of seedings of grasses and legumes. They
also are particularly destructive of vegetation where o
complete fertilizer has been added, especially where phos-
phate has heen applied. Control of the rabbits would
materially increase vields on these soils.

CAPABILITY UNIT ViIs-5
This capability unit consists of somewhat excessively
drained, undulating to hilly soils formed in glacial out-
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Figure 17.—After sand begins to drift in areas of the San Juan
gravelly sandy loams, dunes are difficult to control.

wash. The soils have black surface layers of stony sandy
loam. The subsoils and substrata are coarse textured and
are gravelly and stony.

These soils are rapidly permeable and are low to very
low in moisture-holding capacity. Their natural fertility
is low. Runoff is very slow to medium. There is a slight
to moderate hazard of water erosion and a severe hazard
of wind erosion, The soils in this capability unit are:

San Juan stony sandy loam, 3 to 15 percent slopes.
San Juan stony sandy loamn, 15 to 30 percent slopes.

The soils of this unit are too stony or too steep for culti-
vation, and they are used primarily for grazing. The
stones have been removed to prepare a lew areas for
cultivation. In the areas where stones have heen re-
moved, the soils have the same management requirements
as the nonstony soils in capahbility unit Vis—4.

The soils of this unit are suited to grasses and legumes
grown for grazing. A nitvogen fertilizer and phosphate
are required to establish and maintain new seedings.
The soils have the same susceptibility to wind erosion as
the San Juan soils in capability unit VIs—4, and there is
the same problem of controlling rabbits.

CAPABILITY UNIT VIs-6

This capability unit consists of well-drained and im-
perfectly drained soils of uplands that are underlain by
dense, compact glacial till. The soils formed under grass.
The surface layers are black stony silt loam or stony loam
and are granular and friable. The subsoils are mostly
medium textured but contain some fine sand. They are
underlain at a depth of 18 to 40 inches by glacial till
consisting of loam or clay loam. This underlying ma-
terial is plastic when wet and extremely hard when dry.

The slowly to very slowly permeable substratum causes
water 6o stand on the surface on the more gentle slopes
of these soils. On the steeper areas runofl is slow to
medium. Unless & cover of plants is kept on these steeper
areas, there 1s a moderate hazard of water erosion. The
soils 1n this capability unit are:
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