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INTRODUCTION

I have triea to select examples of soil ana forest
cover relationships that have proven to be tne most definite

in my thesis.

I have aevoteu most of my research and time

on developing the main soil and forest cover relationships
in forests of Western Oregon and Washington.

The infor

mation that I present in my thesis is taken from the books
and articles listed in the references.

I have tried to

arrange the material so that the different soil and forest

cover relationships can be easily understood and. recognized.
I am at the present time carrying on a silvicultural

research problem in relation to the adoptaoility of differ
ent trees to the "Red Hill" soils found in the Coast Mount

ains of Oregon.

If this proolem is a success, I hope to De

able to present some facts concerning tne proper species of
trees to plant in this type of soil.

I sincerely hope that this thesis presents some ol the
soil ana forest cover relationships in such a manner that
they are easy to recognize and understand.

AN INQUIRE INTO SOME OF THE RELATIONSHIPS
OF SOIL AND FOREST

COVER

Study of Soil Characteristics
in Northern Michigan

A variety of soils occur in the Upper Peninsula of

Michigan.

Sand, loam, silt, clay muck, and peat all occur

extensively.
the soil.

The natural forest cover is as diversified as

The sands support forests of jack pine, norway

pine, and white pine; the loams support a deciduous forest
in which beech, sugar maple, yellow birch, and hemlock are

conspicuous; the silts and clays usually support a mixture
of swamp conifers anu deciduous trees; and the mucks and

peats support a mixture of swamp conifers of which black
spruce, northern white cedar, Dalsam fir, and tamarack are
the most common.

The aspen forests which have followed

cutting and fire on many different classes of soil add fur
ther variety of forest cover.

Twenty-three soil types upon which the northern hard
wood forest occurs were studied in the upper peninsula of

Michigan.

The areas occur in eight counties extending

from the extreme eastern to the extreme western part of
the peninsula.

There was a relatively wide range in the texture of

soils supiorting a natural deciduous forest growth.

The

differences in the soil types were sufficiently great to

cause differences in the composition and rate of growth

of the various species occurring in the stands.

Those

differences were brought out to best aavantage oy arrang-

ing the soil types with similar surface and subsoils into

groups.

The data represented seven such soil groups, five

of which contained enough data to serve as a satisfactory

basis for setting forth quite definitely certain conclu
sions.

The soils represent three site index classes, namely,

70, 80, and 90 feet at maturity.

The volumes in feet

board measure of these three classes are 20,100, 23,800,

and 29,000 respectively.

The majority of the soils fall

in the class of medium prouuctive capacity while only a

few soils, particularly tnose exhibiting extreme stoniness
or shallowness, fall in the low productive capacity class.

Stony and shallow soils were found to be less productive
than soils free of these characteristics, the site index

of a soil being lowered approximately one site indes class
dv;e to these characteristics.

The size of the average tree in the dominant stand
varied with species and site quality.

The important

species occur in the following order from the smallest to
the largest with respect to the size of the average tree
in the dominant stand:

beech, sugar maple, yellow birch,

basswood, and American elm.

The two latter species do not

maintain the same relationship in all site classes, the

American elm is larger than the basswood in the upper site
index classes above 76 but below this the basswood attains

the larger size.

Sugar maple, beech, and yellow birch

show less difference in size from one site class to an
other than basswood and American elm.
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The composition of the stands influences yields;
American elm or basswooa in significant quantity increases

yield, beech decreases yield, and yellow birch has no ap
preciable effect.
Yield is quite definitely related to soil type.

In

general, there is little range in site index between
several areas on the same soil type.

Where the range in

site index on a soil is wide, this variation in site index

is usually associated with variations from the typical

soil type.

Stoniness of the soil is especially important

in this respect.

Site inaex was found to be closely related to certain

major characteristics of the soil profile, thereby making
possible further correlation of site index by soil charac
teristics brought out by the grouping of all soil types into

five major soil groups and two minor ones.

The five major

soil groups are characterized as follows: group I, loams,
sandy loams, and loamy sands with a yellow sanu substratum
15-30 inches below the surface; group II, loams and sandy

loams with a sandy clay till or urift substratum 25-30
inches below tne surface; group III, silt loams and loams

with open clay or sanay clay subsoils; group IV, silt loams
and loams with open coarse sand, gravel, and cobbles below

40 inches; group V, shallow sandy loams resting on bedrock.

Soils of group I are mostly intermediate in productive cap

acity; the soils of group II, III, and IV are high in pro
ductive capacity where reasonably free of stones and not
limited in depth; while the soils of group V are intermed-

iate to low in productive capacity.

Soils not encountered in the study Dut having the
same characteristics are those exhibited by the four major

groups were assigned to the proper group.
Twenty species were recorded on the areas studied, but

only nine of these were well represented on practically all
soils.

These are sugar maple, beech, yellow birch, American

elm, basswood, hemlock, balsam fir, ironwood, and red maple.
White pine was originally a more common species that the
data indicate,
all

trace

of it

but early cutting has in some cases removed
from the

stand.

Sugar maple is most abundant on the soils of group I

except where beech is associated with it, in which case, the
latter may predominate or form a substantial part of the
stand.

The proportion of sugar maple by numDer of trees is

quite comparable with that by basal area.

In the reproduc

tion, it forms a larger proportion of the stand than in the
other layers of the forest canopy.

There beech is present

in the stand, sugar maple does not maintain its representa
tion in the intermediate layer as well as in the dominant
stand or reproduction.
Beech is most abundant on the soils of coarse texture,

represented by group I.

It is, however, confined to the

eastern half of the Peninsula, no record of its occurrence

being made west of a line running southward from Marquette
through the west edge of Delta county and the northwestern
part of Menominee county.

Beech is larger in representation

by number of trees than by basal area.

It has its largest
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representation in the intermediate layer of the stand.

It

fails to regenerate in large numbers, and consequently is
poorly represented in the reproduction.

Yellow birch is present on every soil type.

It forms

only a small proportion of the stand by numDer of trees but
is better represented in the basal area.

Yellow birch is

not maintaining itself in the intermediate and reproduction

layers in rroportion to its representation in the dominant
stand.

Insufficient moisture on

the

sandier soils and too

intense competition on the heavier loams probably account
for its poor regeneration and its poor survival in the in
termediate layer.

American elm is present in all soil groups out is more
generally distriDuted and more aoundant on the more moist

soils.

Its development to a large size gives it a larger

representation in oasal area than in

number of trees.

American elm is of aDout equal representation in all layers
of the

stand.

Basswood is confined largely to the heavier loams

although it is present on some of the lighter soils where

special moisture conditions or possibly the presence of
limestone may account for its occurrence.

Its strongest

representation is in the dominant stand.
Hemlock is most aoundant on the cool moist situations.

Nowhere is it strongly represented.

Reproduction of hem

lock is very poor.
Balsam fir occurs under all soil

conditions and in

approximately the same proportion everywhere.

It is always

small in number and in basal area and never attains a

position in the dominant stand.
Iron wood is characteristic of nearly all soils.

Its

small size prevents it from attaining a position in the domin
ant stand.

Its representation is small Doth in number of

trees and basal area.

The relationships between soil characteristics and
forest composition and growth are sufficiently conclusive

to establish general principles for forest land classifica
tion and silvicultural practices.
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Relationship of Soil to Reproduction
of Western Yellow Pine

A very interesting research problem was conducted at
the Great Basin Experiment Station in Utah.

A series of six different kinds of soil of varying

degrees of acidity and alkalinity were secured and Western
yellow pine seed was planted in each.
The first was a lodgepole pine, soil secured from near

Big Springs, Idaho.

This soil was derived from the basaltic

rock of the Yellowstone Plateau and was decidedly acid.

It

showed little humus color, and may be classed as a very

fine sandy loam, composed of volcanic ash, very fine sand
and silt.

The second was "manzanita" soil, from Epnrain Canyon.
This soil was derived from a reddish brown sandstone rock.

It was a very fine sandy loam and was slightly acid.
The third soil was "white fir" soil found not very far

from the manzanita type.

It was a very fine light colored,

sandy loam, neutral in reaction.
The fourth soil was a loamy fine sand from the natural

Western yellow pine type as found in the southeastern

portion of the Manti National Forest.

This soil was very

slightly alkaline.

The fifth soil, named "aspen" was a mixture of aspen
leaf mould with a little clay sub-soil.

It was alkaline

in reaction and very porous and rich.
The sixth soil was a clay of geological formation very

highly calcareous, and decidedly alkaline in reaction.
These six soils were placed in boxes 18" square and
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and 18" deep, and in each of them were planted 50 seeds each
of Western yellow pine and Douglas fir, and 75 of lodgepole

pine seed.

Each soil was kept moist and the number of

Western yellow pine alive at the end of a year were as
follows:

Soil

Western yellow pine

Pines
Aspen

(4)
(5)

36
26

Clay
Lodgepole

(6)
(1)
(2)

14
40
33

(3)

38

Manzanita
White fir

It is evident from this table that the survival of the

Western yellow pine seedlings was not determined by the

degree of acidity, for the maximum was shown upon the pines
soil which was slightly alkaline.
The results indicate that the success of the seedlings

is largely dependent upon what is called in general the

lightness of the soil.

If a soil is porous and light wheth

er on account of its content of sand, gravel, or other

coarser material, or whether it is light on account of its

high content of organic matter the result is about the
same.

Acidity is clearly not a limiting factor.
^hile lightness of soil tends to favor the establish

ment of the young seedlings, their subsequent growth, ex

cept on very heavy clay soils and other unfavorable soils,
seem to be determined by the degree of fertility (organic
matter)

of the soil.
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Comparison of Effect of Spruce
and Beech on Soil

The general conclusions are drawn that a pure stand
of beech has a beneficial effect upon the forest soil, due

not only to the character and composition of the humus,
but also to the physical, biological and biochemical condi
tions of the mineral soil.

On the contrary, a pure stand

of spruce is unfavorable to the physical, chemical, and
biochemical properties of the soil.

The mixed stand of

the two species is favoraDle to the forest soils, espec

ially to the pnysicai condition and to the biochemical
processes which go on in the soil.

The Deneficial action

is more pronounced in the mineral soil than in the humus.
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Relation of Soil Quality and Growth
and Yield of Douglas Fir

Some very interesting facts were found by Hanslick

in his study of Douglas fir in Western Oregon and Washing
ton.

In the state of Washington about one half the quality I

sites will be placed under cultivation for agricultural

crops.

In Oregon much of this quality is absolute forest

land.

The quality III sites in both states will always remain
as true forest land.

The quality II sites Doth in Washington and Oregon will

only in part be turned over to the raising of agricultural
crops.

The Detter qualities are for the most part a medium

to deep loamy soil, with a mixture of sand or gravel.
The poorer qualities occur upon soils, for the most

part, either a shallow or very shallow sand with a rock
sub-soil, with much outcropping rock.
^he best quality sites in Washington occur below 1,000

feet elevation; in Oregon below 1,700 feet: both in the

region of greatest precipitation and most even temperatures.
The poor quality sites occur above 1,200 feet in Wash
ington; in Oregon no doubt at much higher elevations.
The medium or second quality sites are found at inter
mediate elevations oetween the best and the poorest quali
ties.

Douglas fir is found mainly in pure stands either on
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bench or slope lands which are well drained, while the
poorer drained bottom land stands contain a mixture of

Hemlock, and Cedar with the Fir.

A south exposure Dears the densest stocked stands;
a north exposure bears the least densely stock stands.
The trees on a north exposure have a greater dia
meter growth, and the growth in cubic feet and Doard

foot volume exceeds that of other exposures.

The trees on a south slope, having a smaller dia
meter give a larger basal area in square feet than those
on other exposures.
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A

Review of Soil in Forest Cover Relation

ships in Southwestern Oregon

The forest groups studied were classified under the

four geological heads: sandstone, granite, porphyry, and
Serpentine.
SANDSTONE FORMATION

The sandstone formation, which will be understood here

to include all formations of a sedimentary nature, is con
sidered to be the best formation for the production of

timber.

It disintegrates into soils possessing much fertil

ity, probably largely due to the comparatively large lime or
CA 0 content of tnis class of rocks.

This formation is gen

erally close to the ocean, or at least it is in a zone of

heavy rainfall, which is an important factor in building up
or in maintaining a soil, so that its potentially fertile
soil types do, or are suited to, carry a heavy forest cover.

The areas classed as sandstone show an old geology and a

topography that is mountainous, out generally well covered
with a deep soil.

The heavy precipitations here mean a

heavy herbaceous vegetation, as well as a heavy forest cover,

and the former is especially valuable in supplying humus to
the soil; in slowly but surely improving its physical condi

tion, and in changing its general character to that of a
more fertile soil type.

It is very probable that the forma

tion at one time carried only high grade soil types, because
of the heavy herbaceous vegetation, and that it was poten

tially first class timoer land.

The forest fire has here
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done a damage generally underestimated.

It destroyed the

humus, decreasea the timDer proaucing power oi the soil,
ana caused a loss only slowly reparable.

It is thought that

one of the results of fire has Deen to temporarily disturb

the soil types so that a larger percent are now included in
the poorer soil classes that was originally the case.
SOILS TYPES:

The soil types found on this formation, arranged ac

cording to their fertility content, are;
Clay Loam

Gravelly clay

Clay

Sandy Loam

Clay Loam:

The clay loam soil type is of great importance, not

only Decause of the large area over which is found, but
Decause of its excellent power to produce timber.

The heav

iest stands of timDer throughout the Forest are found on

clay loam on a sandstone formation.

The influence of the

heavy precipitation is most readily discerned where soil
conditions are favoraDle and the comDination of rich soil

and heavy rainfall appear of prime importance in timber pro
duction in the Coast Range.

This soil carries the very ex

cellent stands of Douglas fir and Lawson cypress on the

Coquille watershed, the greatly fire damaged stands on Elk
T?iver and the adjoining Coast streams, and the redwood sub

types of the "'indhuck.

It also shows the important position

that it occupies as a timber soil by supporting the very ex

cellent stands of Douglas fir on Mule Creek, Sucker Creek

and Siskiyou Fork of the Midale Fork of Smith River, all of

1-5

which are

located at a

considerable

distance

from the

ocean

and are not subject to the excessive precipitation of the

coast slopes.

In point of board feet production and in

quality as well, it requires a rich soil to produce the

heavy stands of Douglas fir and redwood above described,
that often approximates 100,000 feet B.M. per acre.

Soils

capable of such stands rank as first class timber soils.

The Clay Loam soil types bears the following species:
Commercial forest trees:

Douglas fir

Sugar pine (very

Lawson cypress

Grand

Red

Sitka spruce

scattering)

cedar

fir

Hemlock

Hardwood and chaparral species
Alder

Bitter Cherry

Madrona

Broauleaf maple

Live Oak

Poison Oak

Vine maple

Salal

Manzanita

Cascara

Rhododendron

Thimbieberry

Buckthorn

Oregon grape

Brake

Hazel

Saddler oak

Peavines

Willow

Ceanothus

This soil type will probably be accepted as the stan
dard in classifying timber soils and other soil types will

be compared ard ranked with it, according to their capacity
to produce timber.

Clay loam soil type has a deep soil, well drained, but
retains moisture to a considerable extent.

The surface soil

usually contains considerable humus and the underlying sub-
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soil usually of clay, is of good depth.
Clay:

The clay soil type is composed largely of clay parti
cles.

It is generally stiff and in a poor physical condi

tion.

It is deep, well drained and is commonly found be

neath fire killed timber on this formation.

Because of its

close association with fire-killed or damaged stands of tim

ber, the soil type is believed by the writer to be the re
sult of fire.

The original soil type is believed to have

been a clay loam, but by the destruction of its humus and
its undisentegrated organic content, it has been reduced to

a clay now in poor physical condition, and strongly mineral.
The soil type bears the following species:
Commercial Forest Trees:

Douglas fir

Lawson cypress

Grand fir

Sugar pine

Hardwoods and Chaparral:
Madrona

Salal

Saddler Oak

Tanoak

Vine maple

Eroadleaf maple

Live

Poison oak

Willow

Fern

Peavine

oak

Oregon grape

California clack oak

Grasses

"'hile the soil type bears forest subtypes nearly id

entical with those occuring on the clay loam soil type, they

do not reach the large size nor will they produce nearly such

a large percent of high grade material.

In a word, the

stand is inferior and the soil type must De classified as
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second class in tinker production.

Gravelly Clay:

This soil type is very similar to the clay in practic

ally all particulars except composition.
siderable percentage of broken rocks.

It carries a con

In its productive

capacity in the list of the species that it maintains, and
in its classification as a forest soil, it is very similar.

It is classified as a second class timber soil.
Sandy Loam:

The sanuy loam type is of little importance, since it
covers such a small area, which is,

agricultural purposes.

or will be, used for

The soil type would prooaoly be

considered a first class forest soil.

In productive power

it approaches clay loam where soil moisture is plentiful.
On the sandstone formation, it is mapped as occurirg at

only one place in the National Forest--on the small bar
near the mouth of Rock Creek, on the South Fork of the
roquille Piver.

GRANITE FORMATION

The granite formation covers a larger area than any
of the others.

In timber productive power, it is infer

ior to both sandstone and porphyry and it is characterized

by an absence of large areas of high grade forest soils.
The topography of the formation is somewhat more rugged
and rough than on the sanastone, and the geology is prob

ably of more recent date.

The soil types generally lack

depth, and are often strongly mineral.

The formation lies

in the second and third precipitation zones, and hence the
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action of water has not been as important a factor in aia-

ing the disintegration of the rock mass, nor has the vege
tation cover been of as rank a growth or has of great imp
ortance in supplying huu.us to the soil as on the sandstone.

The granites as a class, have a low lime or CA 0 content

and they are not generally believed to carry large amounts
of essential inorganic elements for plant growth.
Fire, has, as on sandstone, done great damage to the

'soil types by the destruction of the humus, so that they
are usually stiff and in poor physical condition.
Because of the location of the

formation at a consid

erable distance from the coast, or at leasi

located so that

it is not on the immediate coast slope, and because.of the
general absence cf the rich soils, the formation bears the

pine subtypes.

The subtypes are, the writer believes, non-

caicerous in their requirements ana the associated vegeta
tion as a whole is believed to have the sane general re
quirements.

The formation is characterized by a general

absence of heavy stands of Douglas fir, except on certain
protected sites and over restricted areas, where the humus
has not been disturoed.

On such locations, usually on

north slopes and along deep flowing and narrow creek
courses, Douglas fir occurs in pure stands and reaches

fair size.

per acre.

It o:ten approzimates 50,000 to 60,000 ft. B.M.

The large percentage of clear length and excel

lent quality of the material is not present as in the

heavy stands of the same species on the clay loam on sand

stone . On other locations the pines are dominant, perhaps

19

not numerically, but in point of development and quality
of material.

In the pine subtypes,

invariably rough and inferior.

the Douglas fir is

The granite formation is,

therefore, primarily a pine country, as a result of the
soil and

climatic

conditions.

SOIL TYPES

The soil types found on the granite formation are:

Clay Loam

Gravelly clay

Clay

Red clay

Clay Loam:

The clay loam soil type covers rather restricted
areas.

It is not a common soil type on the formation.

It

is characterized oy heavy stands of Douglas fir that it

carries, and it is believed to De the neaviest timDer
producer on this formation.

The present Douglas fir stands

that are founa upon it, while very good in places, are
second class in comparison with the heavy stands on clay
loam on the sandstone formation.

For fir production,

it

is second class forest land.

The soil, usually Dlack is deep and well drained,
underlain with a clay subsoil, and is in a favorable phy
sical condition.

It bears the following species:
Commercial forest trees:

Douglas fir

Yellow pine

Sugar pine

Lawson Cypress

Incense cedar

Other species, including hardwood and chaparral:
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Yew

Tanoak

Vine maple

Broadleaf maple

Alder

Myrtle

Madrona

Huckleberry

Salal

(Doth rea and Dlue)
Elk crush

Hazel

Willow

Dogwood

Rhododendron

Chinquapin

Clav:

The cla,y soil type may De said to De the most important

on this formation.

It covers large areas which carry the

representative pine, Douglas fir forest suDtypes.

It has

oeen greatly damaged Dy the many and recurring forest fires
so that its organic content has been largely destroyed.
Its present productive capacity is Delieved to De much

lower than it shoulu be.

Its lack of humus and, consequent

ly, strong mineral character, prevents a heavy annual pro
duction in Doard feet, of any timDer crop.

The soil type is of moderate depth, well drained and

subject to severe drying out, underlain v\/ a subsoil, some
times absent, of varying depth and character.
color from ulack to numerous

shades of red.

It varies in
It is Delieved

to oe essentially a non-calcareous soil, and to rank as
second class forest land for the production of pine.
It carries the following species:
Commercial species:

Douglas fir

Sugar pine

Yellow pine

Other species, including hardwoods and chaparral:
Noole fir

Chinquapin

Azelea

Shasta fir

Saddler oak

Amelanchier

Grand fir

Live oak

Salal

LI

Weeping Spruce

Willow

Bitter Cherry

KnoDcone pine

Ceanethus

Currant

Western white pine

Vine maple

ElderDerry

Hemlock

Dwarf maple

Garrya elliptica

Elktrush or tastle

Tanoak

Manzanita

wood

Gravelly Clay:

In general charcteristics, the gravelly clay soil type
is somewhat similar to the

clay soil type.

It has, however,

less productive capacity, due to its large undisintegrated
mineral content.

Its soil is light in color, rather shallow

and well draineu, and its subsoil, if it may be called such,

is largely composed of broken rock.

It dries out rapidly

and it is in an unfavorable physical condition.

The soil

type carries very little merchantable timber, but supports
large areas of brush, unmerchantable hardwoods and scattered
pine and fir, and is often characterized by practically a
pure stands of live oak, as on the lower slopes of Rogue
River.

It may be classed as a second class soil for pine

production.
It bears the following species:
Commercial:

Douglas fir

Yellow pine

Tanoak

Poison oak

Chinquapin

Garrya elliptica

Knobcone pine

Live

Saddler oak

Manzanita

Huckleberry

Sugar pine
Hardwoods and Chaparral:

oak
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Red Clay:

The red clay soil type covers restricted areas.

generally

It is

found on the higher slopes and carries subtype

of DOuglas fir and sugar pine.

It is of moderate depth,

well drained, and generally shows a lack of humus.

It can

be classified as a third class timber soil.

It bears the following species:
Commercial:

Douglas fir

Sugar pine

Yellow pine

Madrona

Live oak

Tanoak

Manzanita

Saddler oak

Chinquapin

Rhododendron

Red huckleberry

Alder

Hardwoods and Chaparral:

Garrya elliptica

PORPHYRY FORMATION

The porphyry formation is found on the eastern side
of the Forest.

growth.

As a whole it is favorable for timber

Its soil types are usually high grade and are esp

ecially adapted to the pine subtypes.

Yellow pine, over

certain areas, reaches very excellent development, and on
high, protected north slopes, Douglas fir of very fair size
and quality is found.

The formation appears to have suffer

ed much less from fires than has the granite, and, as a re
sult of this, it bears a somewhat different forest cover.

The brush areas are generally smaller in size and,
where commercial stands are absent, scattered stands of
commercial species and hardwoods cover considerable areas.
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It is believed to be

calcareous in character and ranks next

to sandstone in productive capacity.

By reason of its

location, it is suited to pine production.
SOILS TYPE:

The soil types found on this formation are:

Clay Loam

Clay

Ped clay

Loam
Loam:

The loam soil type occurs on certain areas of the

Briggs Creek watershed.

The soil is deep and black in color,

and underlain with a clay sub-soil; is well drained, though
holding the moisture well.

lent.

Its physical condition is excel

It produces very excellent stands of yellow pine, in

which individual trees reach a development of 5 feet in dia

meter and 200 feet of merchantable length.

Its natural hard

wood cover characterized it as an extremely high grade soil

of the first class, as a timber producer.

It covers only

a very restricted area.
The species most commonly found on the soil type are:
Commercial:

Yellow pine

Douglas fir

Hardwood and Chaparral:

Calif, black oak

Oregon oak

Oregon grape

Madrona

Hazel

Manzanita

Thornbrush

Ceanothus

(a ceanothus)

(larger

Willow

leaved and thornless)

Clay Loam:

The clay loam soil type is of great importance on the
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porphyry formation.

The soil is of fair depth, dark to a

reddish tinge in color, well drained but with fair moisture

holding capacity.

It bears very hi^h grade yellow pine and

sugar pine, in a mixed forest subtype of pine and fir, and
is therefore, classified as first class forest soil for

pine production.

The soil type bears the practically pure

California black oak forest subtype of Oak Flat, near the
mouth of Eriggs Creek on the Illinois River.
The species that it supports are:
Commercial:

Yellow pine

Sugar pine

Douglas fir

Willow

Vine maple

Tanoak

Thornbrush

Salal

Chinquapin

Hardwoods and Chaparral:

(ceanothus)
Cascara

Live

Calif,

Poison oak

Dogwood

Hazel

Rose

Huckleberry

Madrona

Manzanita

Mountain mahogany

black oak

Sticky laurel

oak

(ceanothus)

Elkbrush or
tastlebrush

Garrya elliptica

Clay:
This soil type lacks the depth and the excellent phy

sical condition that the clay loam possesses.

It, however,

produces very fair stands of pine, only slightly inferior to

those grown on the previously discussed soil type and is
classified as a second class soil for pine production.

It

carries practically all species that are found on the clay
loam soil type.
Red Clay:
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The red clay soil type covers only a small area.

It

differs from the clay and clay loam soil type principally

in that it is more strongly mineral than either, and is red
in color.

It

is a

second clas:

forest soil.

The forest cover consists almost entirely of yellow pine

with very little undergrowth.

Various grasses make up the

ground cover.

SERPENTINE FORMATION

The serpentine formation is the most inferior that

occurs on the forest.

It covers large areas in the southern

and central part of the National Forest.

It includes rock

formation other than true serpentine, but, from a timber

production standpoint, they rank about the same.

The soils

are strongly mineral in character, usually, lacking humus,
and hence the soil types are stiff when wet, and baked hard

when dry.

They are in very poor physical condition.

The

soils carry short, rough stands that are generally of in

ferior quality.

It is strictly a noncalcareous formation.

Fire has done great damage to the soils by destroying

the light accumulation of organic material on the forest
floor, thereby preventing its incorporation as a part of
the soil.
SOIL TYPES:

The formation carries the iollowing soil types:
Red clay

adhesive clay

Red Clay:

The red clay soil type is the better of the two for

timber production.

It is of fair depth, poorly drained,
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strongly mineral and it is in poor physical condition.

It

carries merchantable stands of sugar and yellow pine, and
some Incense Cedar.

The best stands probably occur at

Gold Easin in T. 37S., RIOW. and on the Briggs-Silver Creek

divide in T. 36S., R. 9 W.

Here some very fair sugar and

yellow pine are found, although they lack the length and
diameter reached by these species on the better soil types,
^he soil type is classed as third class.

The species found on the soil type are:
Commercial:

Sugar pine

Yellow pine

Incense

Cedar

Other species ana chaparral:
Weeping spruce

Western white.

Enobcone pine

pine
Amelanchier

Manzanita

Dwarf Manzanita

Tanoak

Sadoler oak

Chinquapin

Dwarf Juniper

Dwarf maple

Pigeon berry

Azalea

Rhododendron

Adhesive Clay:

The adhesive clay soil type is the poorest soil on

the Forest.

It is strongly mineral, red in color, poorly

drained, and is in very poor physical condition.

It is

often characterized by the large number of small buckshot
like particles of undisintegrated rock that are found on

the surface.

It bears a forest- subtype of pine and fir,

but all species reach a poor development and are rough and
inferior throughout.

It is strictly a non-calcareous soil.

The unaergrowth or ground cover occurs mostly in clumps
with many open spaces that bear practically no vegetation,

2-7

exposing the bare mineral soil.

The species found on the soil type are:
Douglas fir

Yellow pine

Sugar pine

Incense

keeping spruce

Lodge pole pine

Knobcone pine

Manzanita

Dwarf Manzanita

Dwarf Juniper

Live

Tanoak

Amelanchier

Pigeon berry

Ceanothus

azalea

cedar

oak

Red huckleberry

The four soil classes are believed to form a basis for a

rough classification according to calcareous content.

The

first two classes may be considered as calcareous soils and
the last two non-calcareous soils.

The following tabulation shows the classes to which

the different soil types belong.

SOIL CLASSIFICATION TABULATION
FIRST CLASS

Geological Formation

Soil Type

Sandstone

Clay Loam

Commercial Species
Douglas fir
Lawson cypress
Redwood

Porphyry
ti

Sandy Loam

Douglas fir

Loam

Yellow pine

Clay Loam

Sugar pine
Yellow pine

SECOND CLASS

Geological Formation

Soil Type

Commercial Species

Sandstone

Clay

Douglas fir
Lawson cypress

Gravelly
Clay

Douglas fir
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Granite

Porphyry

Clay Loam

Douglas fir

Clay

Yellow pine
Sugar pine

Gravelly
Clay

Yellow pine
Sugar pine

Red Clay

Yellow pine
Sugar pine

Clay

Yellow pine
Sugar pine

Red Clay

Yellow pine

THIRD CLASS

Geological Formation

Soil Type

Commercial Species

Serpentine

Red Clay

Yellow pine
Sugar pine
Incense

cedar

Douglas fir
Western white pine

FOURTH CL^SS

Geological Formation

Soil Type

Commercial Species

Serpentine

Adhesive
Clay

Yellow pine
Sugar pine
Western white pine
Incense

cedar

Douglas fir
By a comparison of the above classification with the

"Tabulation of Siskiyou Soil Types" the area of the soil
classes

is as follows:

First Class

336,911 acres

Seconu Class

961,702 acres

Third Class

171,933 acres

Fourth Class

211,741 acres
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SUMMARY

I believe that the relationships between soil and

forest cover stated in this thesis have already been
clearly stated and it would be mere repetition to state

them again.

I believe that these relaticnships will be

used in the future in planning the management of forests
in the United States.

The development of these relation

ships is fairly recent and in a few years many more will
be worked out.

I believe that if American Forestry is

to be fully developed these relationships must be complete

ly developed and understood by the forestry profession.
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