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INTRODUCTION.

This volume is the first of four which are to deal Avith all the

native forest trees of North America north of the Mexican boundary.

It contains an account of the tree species known to inhabit the Pacific

region, 150 in all. Part IT will be devoted to the Rocky Mountain

trees, Part III to the trees of the southern States, and Part IV to the

trees of the northern States.

The region covered by Part I includes Alaska, British Columbia,

Washington, Oregon, and California (see maps, frontispiece). Many
trees described occur wholly within this region, but none are repre-

sented throughout it. A few are found on its southern border and

range into Mexico, while three or four trees stretch from within the

Pacific region to the Atlantic.

DEFINITION or A TREE.

The definition of a tree followed by the author includes woody
plants having one well-defined stem and a more or less definitely

formed crown (but not excluding unbranched cactuses, yuccas, and
palms), and attaining some^A'here in their natural or planted range

a height of at least 8 feet and a diameter of not less than 2 inches.

It has been difficult to apply this definition in all cases, for there is

no sharp line between some shrub-lilie trees and some tree-like

shrubs. However, though wholly arbitrary, it has been serviceable.

A considerable number of species included are, over much of their

range, little more than chaparral shrubs, becoming tree-like only

in exceptionally favorable places. Recent discoveries in this region

have made it necessary to class as trees several species previously

regarded as shrubs. Some species are shrubs within this territoiy,

but are trees outside of it. There still remain for further careful

consideration several species of Arctostaphylos, Ceanothus, and

Styrax, which may prove to be trees.

DESCRIPTIONS AND ILLUSTRATIONS OF SPECIES.

Since this work was prepared solely for the layman, the use of

technical terms has been avoided. In describing species the writer

has endeavored to define essential and simple characters in plain

9



10 INTRODUCTION.

terms. It is believed that the chief distinguishing characters of trees

may be readily observed by laymen if clearly pointed out in ordinary

language. The color of wood given refers to heartwood; sapwood is

described only when it is materially different from the usual whitish

color of such wood.

The illustrations are relied upon chiefly to define the important dis-

tinctive characters. Additional characters, difficult or impossible to

show in drawings, such as the roughness, very minute hairiness, etc.,

of foliage or other parts, are briefly described. No attempt has been

made to translate exactly the technical terms used by botanists to

describe, for example, the different types of hair, wool, and other

appendages which often mark the leaves and twigs of trees. Little

attention has been given to defining or illustrating such transient

characters as flowers and young or immature foliage. Mature foli-

age, fruits, bark, form of trunk and crown, and some other features,

always present, or at least persisting longer than the floAvers, are these

most readily observed, and for this reason hav^e been singled out and

emphasized. Some trees are very easily identified by the special

shape of their leaves, the color and character of their bark, or the

form of their crown, whereas the recognition of others requires all

available evidence. It must be borne in mind also that some trees,

especially conifers, have very dissimilar leaves, buds, and bark on
different j^arts of the crown and trunk.

A long experience has taught the author that it is difficult for lay

students of trees to appreciate the variation in shape and size possi-

ble in the leaves and fruits, and in the bark characters of a single

species. It is hard for them to understand that such minor differences

in the size and form of leaves and fruits as ma}^ characterize different

individuals of the same species are really within the limits of one

recognized species. They look for absolute uniformity in the char-

acters of species presented in different individuals, when it really is

not to be found. The student will, therefore, often find it exceedingly

difficult to identify some forms of a species. Representative leaves,

fruits, and other characters have been illustrated and described ac-

cording to the best judgment of the author, who has tried to give the

best of the knowledge he applies in making an identification. The
student may find tree forms slightly or considerably different in

details from those illustrated and described here, and will be in

doubt. He will be able to settle doubtful points only by much care-

ful field study and the observation of all that can be found distinctive

in trees. In order to know even a few trees Avell, a multitude of de-

tails must be learned and remembered, especially if the species are

closely related. Much of the dendrologist's knowledge of trees is

gained through long stud}^ by a partly unconscious absorption of

small, indescribable, but really appreciable, details.
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To meet as many as possible of these difficulties, common and strik-

ing differences in the leaf and fruit forms of a number of trees have

been specially pointed out in illustrations or descriptions.

VALUE OF FULL-SIZED ILLUSTRATIONS.

Nearly all figures show leaves, etc., of natural size. In the writer's

experience, nothing is more helpful, particularly to untrained stu-

dents, than illustrations practically the exact size of specimens they

will find in the field. In reduced illustrations of the leaves, fruits,

and seeds of some trees distinctive characters are lost, so that even

specialists find them useless. Reduced figures are used only when the

natural sizes of the object are too large for the pages of this book. It

is believed, however, that in these cases distinctive characters have

not been lost.

OMISSION or ARTIFICIAL KEYS FOR IDENTIFICATION.

Keys leading up to the identification of families, genera, and species

are omitted, chiefly to prevent further delay in publication. They
appear to be little used, if at all, by lay students, who prefer to

identify trees by elimination, i. e., by comparing the specimen with

the illustrations until a " picture " is found that " fits." This method

is Avholly unscientific, but is nevertheless the one which busy,

untrained lovers of trees are most likely to follow.

TECHNICAL NAMES OF TREES.

The technical nomenclature does not correspond wholly with that

of any one author. Tree names adopted here are based upon the

general!}' accepted law of priority, which demands that the earliest

tenable name be retained. The period in which this law is here held

to be operative is from 1753, when the general application of binom-

inal names of plants began. This is in accordance with the usage of

most dendrologists.

Many changes of technical names have been necessary since the

publication of the author's " Nomenclature of North American Trees "

and " Check List of the Forest Trees of the United States," upon
which the nomenclature is based. It is regrettable, but inevitable,

that authors should differ in judgment regarding the retention of

certain tree names, even if they do accept as a working principle

priority of publication for every name us6d. The intricacies of

nomenclatural law are too great to be discussed here, but for the sake

of illustrating one of the many points of disagreement among den-

drologists, the two names Sequoia rrellmgtonia and Sequoia wa-'^hing-

toniana, now retained for the bigtree of the California Sierras, are
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cited. Each iianio is held hy its advocates to be correctly founded.

In this case the diU'erenee of oi)ini()n does not involve priority, but the

question of whether or not the earliest name (-6'. wnnhhigtoiiiana) was

properly established by publication. The author of Taxodium wash-

hi(/f()fif((>n/m, on which Scqiioui irasli'ingtonhnn is based, described it

in untechnical lan*z:ua«re in a San Francisco newspaper, and not, as

his opponents maintain he should have done, in technical terms and

in a recoirnized plant journal. The point, in the case of publication

in a newspa])er. that the announcement of a new species is not made

to technical readers but to the general public does not, in the writer's

judgment, affect the principle of i)ublicity. In deciding questions of

this kind the writer has felt that if a tree has been named and

definitely enough described or figured in public print to enable a

reader to recognize the tree designated, the author's name of the tree

is justly entitled to recognition, whether or not the description was

technical or was printed in some appropriate journal of standing.

This opinion does not, of course, question the entire propriety and

desirability of describing new species in technical language and an-

nouncing them either in botanical journals or at least in those devoted

to l)iological subjects.

COMMON NAMES OF TREES.

The selection of common names given here is based upon the

widest usage over most of the trees' ranges. The ideal common
name is one exclusively used for a tree throughout its range. - Such

names are rare, but every effort should nevertheless be made to estab-

lish them. The stability of scientific names {which are never know-

ingly duplicated), though yet imperfect, is what gives them their

chief advantage over common names.

Unfortunately common names of trees are not always appropriate

or well chosen. They do not, as they should, refer to some striking

characteristic of the tree or of its habitat. Inappropriate names,

however, when once established, can not well be discarded, since usage,

as in language, is really a law, and since if not duplicated for other

trees they may serve as well as more appropriate ones the practical

purpose of names—convenient handles. The deliberate and senseless

application of the same name to two or more species is, however,

something to be avoided and discouraged. It is both unnecessary

and perplexing to have several very different pines called " white

pine." Still more pernicious is the deliberate use of the same name
for two or more trees belonging to entirely distinct genera; for ex-

am]ile, " larch " applied to fir or balsam (a species of Abies), " j^ine
"

a Implied to spruce (a species of Picea) is inexcusable and misleading.

This misuse of names is most to be deplored when it is intended, as it
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has been in some cases, to overcome prejudices against a certain

timber and, in effect, to deceive consumers. In this way " white

pine,"' a wood of good reputation, is used for a wood of less excellent

quality derived from pines in Arizona, although true timber white

pine does not grow there ; so also " satin walnut,"' an invented name,

has been commonly used for plain sweet or red gum. Many other

examples might be cited.

The locally accepted names of a few trees have been replaced or

modified, for the purpose of avoiding duplication. Thus '* red

cedar" of the northwest {Thuja plicata) is made into " western red

cedar " in order to avoid confliction with the eastern red cedar {Juni-

perus virginiana), which became well known long before the western

tree was discovered. Another suggestion made in cases where it

seemed proper is that of perpetuating the use of such patronymic

common names as Engelmann spruce {Picea engelmanni) , Brewer

oak {Quercus hreiceri), etc. particularly for trees which have re-

ceived no common distinctive names because they are still little

known. It is exceedingly helpful to use such names for trees which

do not readily suggest good common names. Salix nuttallii is a

good example. Lay observers would see in this tree just a " variety

of willow," and " Xuttall willow " is a convenient common name.

Often the use of such names will emphasize what the original

describer of the tree sought to perpetuate by naming it in honor of

some worthy or distinguished person.

SIZES OF TREES.

For the most part, the heights and diameters given for trees are

intended to be those ordinarily found. Extreme sizes,when given, are

purposely guarded by some modifjnng statement, to show that they

are exceptional. Lumber operations are rapidly changing the forests

of nearly every region. The largest trees of certain species once

common are now rare or even wanting.

There appears to be a popular tendency to overestimate and to

overstate the size of trees, particularly of large trees. The California

Sierra bigtree {Sequoia wasMngtoniana) is often spoken of as

being 400 or more feet high and 30 or more feet in diameter. Ac-

cording to the writer's experience it would be extremely difficult to

find one of these trees now standing which is over 300 feet high or

over 27 feet in diameter. Most of the large ones are under 275 feet

in height and under 18 feet in diameter (6 feet above the swelled

bases).

RANGE OF TREES.

In giving the range of trees, departure has been made from the

usual practice of describing only the general region of occurrence.

15188—OS 2
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This is briefly recorded for the benefit of those who desire just this

information. But for the benefit of very many more it has seemed

proper to inchide also a brief detailed description of the local range,

vertical and horizontal, by States, Territory, and other geographical

subdivisions in the region occupied by the species or subspecies. The

fullest information possible has been given for commercial trees.

A very much more definite knowledge is greatly and generally

needed of the local distribution of our trees. Extreme extensions or

outlying stations for each tree require to be recorded. No observers

have done more along this line than authors of State and county

floras, bv whom actual limits of range have been carefully worked

out for the trees and other plants of their special localities. There

are too few of these painstaking workers, and their work can not be

too highly praised. The writer wishes to emphasize the fact also that

the numerous unpublished silvical. National Forest boundary, and

other field reports by members of the Forest Service, as well as

special field reports by members of the U. S. Geological Survey and

ilie Biological Survey, have proved rich sources of new information

on the local and general range of Pacific trees. Through these sources

the distribution of some trees has been extended hundreds of miles

beyond previously recorded limits. Finally, it is hoped that by giv-

ing, in detail, what is now known the many observers and lovers of

trees who are scattered throughout this region will be stimulated to

make further contributions. JNIuch is yet to be learned of where the

trees of this region grow.

OCCURRENCE OF TREES.

Closely connected with a study of the areal and altitudinal range

of trees is the equally important determination of where, in their

respective ranges, this or that species lives—by necessity or by virtue

of special fitness. Like animals, trees have what may be termed a

more or less definite habitat, defined by such physical conditions as

soil, moisture, topography, and, to a greater or less extent, tempera-

ture. The likes and dislikes, as it were, of one species are, of course,

shared by a number of others, so that several species may have their

habitat in wet, in moist, or in dry situations; while different indi-

viduals of the same species may accommodate themselves to ail of

these situations.

It would lead too far, for i)resent purposes, to discuss, even briefly,

the factors upon which the adaptation of trees to environment appear

to depend. The effects of mutual likes and dislikes upon species

are to be seen in the occurrence of certain trees in pure stands only

and the occurrence of others with different kinds of trees or with

different species of the same kind.
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The occurrence of trees is also influenced by their tolerance—that

is, their ability to exist, for a part or the whole of their lives, in dense

shade or their requirement of various degrees of shade or of full light.

To what extent, however, tolerance—inherent or acquired—may be

accounted for by the amount of soil moisture a given species requires

can not be stated now. Finally, the characteristic habits and methods
of reproduction, by seed or by sprouts, most important factors in the

life history of a tree, have much to do Avith the occurrence of a sj)ecies.

It may be said here, in passing, that dendrology, the botany of

trees, properly includes a study of the distinguishing characteristics

of tree species for the purpose of identification and, naturally, of the

affinities which determine their classification into orders and other

natural groups. The characteristics of a tree include the definition

of both external and internal form characters—the morphology of its

trunk, root, branches, twigs, buds, leaves, flowers, fruit, seed—as well

as of the anatomical structure of the tissues, including characteristic

secretions—gums, resins, etc.—of which these parts are composed.

A study of the physiological processes which characterize the life of

the tree organism are a part, too, of dendrology. It deals also with

the natural range—horizontal and vertical and its peculiar climatic

conditions, as well as with the habitat or occurrence—including the

character of site and soil the tree chooses either in pure or mixed
growths. What the forester has long called silvics, a study of the

habits and life history of trees in the forest, therefore falls naturally

under dend.rology. Silvics, as the basis for all practical silvicultural

operations, deals with the factors which influence the life and gi'owth

of trees in their natural or adopted habitat. In recent years the new
science of ecology, a study of plant associations, has included, in so

far as the life habits of trees are concerned, a part of dendrology as

one of its natural subdivisions. It appears logical, however, to con-

sider dendrology as still including the study of tree associations.

This leaves forest ecology in its proper place as a department of

general ecology, and at the same time preserves the identity of an
essential part of dendrology, a distinct division of general botany.

However this may be, the serious student of tree life—dendrology

—

can make no mistake in taking the broadest view of the. field and in

striving to familiarize himself with all that pertains to trees, from
a study of their distinguishing characteristics to their modes of life

and associations.
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GYIVINOSPERM^.

The Gymnnsperms are technically distinguished from other seed-bearing trees

by having their ovules borne naked or without the usual covering provided in

other trees. They have resinous wood formed in concentric rings, which are

laid on each year, one outside of the preceding one, and just beneath the bark.

As with other classes of our trees which grow in this manner, the age can be

accurately told by counting the rings shown on a cross-section of the stem at

the ground just above where the root is given off. Some of these trees bear

male and female flowers separately on different branches of the same tree,

and some bear male flowers on one tree and female flowers on a different tree.

The male flowers produce pollen (resembling yellowish powder) in large quanti-

ties and the wind conveys it to the female or fruit ("seetl") bearing flowers

for the purpose of fertilization. It is light and easily blown by wind for 50

or more yards. According to the character of their fruits, Gymnosperms are

divided into two families, Coniferse (cone-bearers), and Taxacea; (yew-like).

Family CONIFER.^:.

This family includes the pines (Pinus), spruces (Pirca). larches or true

tamaracks {Lar'ur}. hendocks (Tsuga), false or bastard hemlocks {Pseudo-

Isuga), firs or "balsam trees" (Ahies), "bald" cypress {Taxodium), arbor-

vitaes or "cedars" (Thuja), true cypresses (Cupressus and Chamacyparis),

redwood and bigtree (Sequoia), and junipers or "cedars" (Juniperus). In

all but the last group these trees bear a fruit which is a distinctly woody cone,

with from two to several naked seeds under each of its overlapping or other-

wise closed scales. The junipers produce a berry-like fruit, which, though not

woody, is, however, morphologically a cone. The seeds of most conifers have

a thin wing which helps them greatly to be scattered by the wind far from the

parent tree, and so provides for their reproduction over a wide area. The seeds

of some conifers have no wing, or merely a rudimentary one. The berry-like

fruits of the junipers are largely dependent for their distribution upon birds

which eat them and upon flood waters which distribute them. The hard seed

loses only its pulpy coating by being eaten. The leaves of conifers are small

and scale-like, or long and needle-like. In all but the bald cypresses (Taxo-

dium) and larches (Laria), the leaves remain on the trees for several years,

which has given them the names of " evergreens." The seed leaves (cotyledons)

number from 2 to about 18.

PINUS. PINES.

The pines are all evergreen trees. Their branches are more or less thickly

clothed with clusters of needle-like leaves in bundles of two, three, four, or flve.

One species has solitary leaves. New leaves are formed each year on the young

twigs which lengthen the previous year's growth. The leaves produced in a

season may remain on the tree from two to six or eight years. They die and

19
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fall when a set of uew leaves is being formed at the euds of tlie branches.

The fruits of pines are woody, scaly cones, matured in from two to three years.

The cones of some pines remain on the trees only a few weeks after ripening,

while those of others persist for many years, or even are so firmly attached as

to be entirely enveloped by the annual diameter growth of the ti-ee. At matu-

rity most pine cones open under the heat of the sun and liberate their seeds;

a few pines, however, rarely open their cones except under the heat of a forest

fire. This fact explains how certain pines often reproduce themselves after

the original forest has been killed by fire, since not all of tlie cones are burned

enough to destroy their seeds, and the seeds are scattered after the fire. The

tiowers of the pines are of two sexes, male and female, borne usually on dilfer-

eut branches of the same tree. Male flowers, which produce pollen, are short,

oval, and bud-like, or long cylindrical bodies, clustered at the ends of mature

leafy branches. They are bright red, yellow, or orange. The female flowers,

which produce cones and seed, are small, greenish, scaly, cone-like bodies, pro-

duced singly or in pairs or groups near the ends of young growing shoots of

the spring. After fertilization of the two ovules (under each scale) these

flowers develop into small cones during the first season, as a rule completing

their growth and maturing their seeds at the end of the second summer. Ripe

cones vary from an inch in length and three-fourths inch in diameter, to 2

feet in length and G or 8 inches in diameter. The seed of most pines bears a

thin papery wing at one end. In a few species, however, the seed has only the

rudiment of a wing, which remains attached to the cone scale when the seed

is shed. The pifion or " nut " pines bear wingless seeds. Pine seeds vary from

one-half the size of a kernel of wheat to nearly the size of a small hazel nut.

Seeds of the " nut " pines are gathered by western Indians for food. The

needle-like foliage of pines varies from an inch to 14 or 15 inclies in length.

Seed-leaves (cotyledons) of pines are needle-shaped and from .3 to 15 in number.

Succeeding these, pine seedlings produce temporary or primary leaves, which

are single ; but later, commonly at the beginning of the second year, they begin

to bear their leaves in clusters. Leaves are borne in clusters during the

remainder of the tree's life.

The pines are among our most important commercial trees. Because they

have straight, unbranched, cylindrical trunks, they furnish large amounts of

excellent saw timber, without waste. Pine timl)er is widely used for all con-

struction puri)()ses on account of its straight grain, strength, and other qualities.

The naval stores used in the United States, as well as the large quantities

exported to other countries, are derived by distillation from the crude resin of

the more resinous-wooded pines. Recently the wood of stumps and old logs is

being distilled for turpentine. Some 70 species of pines are known in the world.

Thirty-four pines inhabit the United States, 17 of which occur in the Pacific

region.

Pines are of ancient origin, some of them having existed in the Cretaceous

and Miocene periods in North America and Europe.

WHITE PINES.

Western White Pine; Silver Pine.

I'lnufi monticola Dougl.

DISTINGUISHING CHARACTERISTICS.

This species is more commonly called " white pine" where it is cut for lumber.

The name western white pine is proposed for this tree in order to distinguish

it from the eastern white pine {Pinus strobus).
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In dense forests, in which its most characteristic form is found, this pine has

a tall, slender shaft, with a peculiarly short-branched, narrow, symmetrical

crown ; the branches are usually slender and drooping and in early life extend

over one-half or two-thirds the length of the trunk. Its height ranges from 90

to 100 feet, and its diameter from 24 to 3i, or, exceptionally, 4 feet. In open

forests, where the conditions are less favorable to its better development, it is

a short-bodied tree, 50 or 00 feet in height, with one or several very long,

stout, horizontal branches extending from 10 to 15 feet or more beyond the

other slender branches. This striking character distinguishes the tree as far

as it can be seen. The bark of trees a foot or more in diameter is distinctly

broken Into peculiar small, square blocks. No other tree associated with it

has this bark character. Bark of mature trees is rarely over li inches thick.

In dense stands the color of the bark is grayish-purple, while in open, wind-

swept stands it is a distinct cinnamon color. The action of wind constantly

tears off thin outer scales of bark and exposes the red-brown interior. Young
trees have thin, smooth, bright gray bark, as do also the branches and upper

stems of old trees. The foliage of this pine is bluish-green, with a whitish tinge.

The leaves are from 2 to about 4 inches long, borne 5 in a bundle (fig. 1). The
cones are matured at the end of the second summer, usually by the first of

September. They shed their seed soon afterward and fall from the trees within

a few months. The cones (fig. 2) vary in length from about 6 to 10 inches

—

occasionally slightly longer or shorter. In unweathered matui'e cones the tips

of the scales are red-brown or yellow-brown, the inner iiortion of the scales

being a deep red. The seeds (fig. 2, a) are reddish brown, with small blackish

spots. Seed leaves, G to S or 9.

Wood, very light and soft ; heartwood. pale brown, of high commercial value.

Longevity.—A long-lived tree, attaining an age of from 200 to 500 years.

RANGE.

Middle and upper slopes of northwestern mountains from west side of Continental

Divide in northern Montana and southern British Columbia to Washington, Oregon, and
California.

British Columbia.—Lateral valleys east of Columbia-Kootenai Valley, northward to

Donald, on Gold and Selkirk ranges (in region of heavy rainfall), northward to Great

Shuswap and Adams lakes ; also on central ranges, in southwest to Coast Range, there

extending 51 miles up Homathco River to 2,235 feet elevation. On interior mountains
of Vancouver Island and southwest coast, but not yet found on Queen Charlotte Islands.

Washington.—Mountains of Northeast, Blue Mountains, and westward to Cascade and
Coast ranges, at elevations from 300 up to 0.000 feet. In northern Cascades, from near

sea level on Puget Sound up to about 3,000 feet ; farther south on west side, at from
2,000 to 6,000 feet, and on the east side, at from 1,1.50 to 4,700 feet ; eastward 5 miles

above Lake Chelan, and in Okanogan County to mountains west of Okanogan River (T. 36

N., R. 24 E.). Farther south, noted up to 6,00(1 feet, Tolt, Suoqualmie, Cedar, Green,

White, Yakima, Wenache, and Entiat river basins. In Olympics, from near sea level

up to 1,800 feet.

Oregon.—On both sides of Cascades and on coast ranges, at from 3,000 to 6,000 feet

in north and 5,000 to 7,500 feet in south, extending eastward to Blue and Warner moun-
tains. On north side Mount Hood from 20 miles south of Hood River on the Columbia

at 2,000 to 4.300 feet ; on south side from Camas Prairie to Government Camp. Cascade
National Forest (North) at 1,500 to 6,100 feet, throughout west slope north of McKenzie
River, on east slope south of Mount Hood in White River Basin, and at headwaters of

Warm Springs River and Beaver Creek. Eastward in Deschutes River Valley east of Cas-

cades to upper Paulina Creek Canyon. Cascade National Forest (South) only on main
divide southward (to T. 39, S., R. 5 E.), on west side at 5,000 to 7.500 feet, and not over

14 miles west of summit, except upper South T^mpqua River Basin and on Siskiyous between
Siskiyou and Sterling peaks. Frequent on east side of Cascades, but confined to declivities

at 5,500 to 6,000 feet. Noted on Mount Mazama (Crater Lake) from 5,000 to above
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6,000 feet. Also in coast ranges on Iron Mountain and Rusty Butte. Noted in Upper
Klamath River basin on Gearhart Mountains, head of Sprasue River. Farther east,

in Goose Lake National Forest, noted on Cottonwood Creek, head of Deep Creek, and in

north Warner Mountains (east of Goose Lake), at 7,500 to 8,500 feet.

California.—Northern cross ranges and southward in Sierras. On Siskiyous at 6,000

to 7.(too feet elevation, summit of Glass Mountain (border Siskiyou and Modoc counties) ;

•n Mount Shasta at 0,000 to 7.200 feet ; south of Brewer Creek up to 7,200 feet, near

Fio. 1.

—

Pinus monlicoUi.

Inconstance Creek, in Mud Creek Canyon, near top of Red Cone (east of Wagon Camp).
Lassen Peak at 6,000 to 7,000 feet ; down to 5,500 feet on south side, and on north side

at upper Ilat Creek ; east Trinity Mountains on Canyon Creek at 4,500 feet to outlet

of Twin Lakes (5,500 feet). Reported on high summits of Trinity and Klamath National

Forests. In northern Sierras, generally at 6,000 to 7,500 feet, but at 8,400 feet on
Pyramid Creek. Region of Donner Lake (Nevada and Placer counties), westward to

Cisco and eastward to near Truckee ; also east side of Sierras facing Reno, Nevada.
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Noted in mountains about Lake Tahoe, Glen Alpine Canyon, Grass Lake, from summit
on west side Sierras at 7,500 feet to Echo at 5,500 feet. Alpine County: Silver Creek
Canyon above 7,500 feet ; on and near summit of Mokelumne Pass, at 8,800 feet, and
divide between Mokelumne and Pacific valleys at 7,900 feet. Tutlumne County: West to
just east of Eureka Valley and eastward nearly to Sonora Pass, at 9,000 feet ; on White
Mountain, Mount Conness, ridge between Dlngley and Delaney creeks at 9,000 to 9,500
feet ; north side Lambert Dome, Tuolumne River Canyon, Middle Fork Tuolumne westward
nearly to White Wolf, between Tuolumne Meadows and Lake Tenaya, about Cathedral
Lakes and southward. Mariposa County: Near Sunrise Ridge at 9.300 feet, and into Lit-

tle Yosemite at 6,000 feet ; ridge west of Lake Tenaya and westward to beyond White
Wolf, from Porcupine Flat southward to 7.800 feet. Mono County: Bloody Canyon (east
side Mono Pass), at about 9,300 feet. In southern Sierras, at 8,000 to 10,000 feet, while
on divide between Middle and South forks of Kings River, and on divide between East and
Middle forks of Kaweah River, it goes to 11,000 feet elevation ; upper Kings River Canyon
above .Junction Meadow and below Vidette Meadow ; Giiint Forest and from Clover Creek
Divide to Rowell Meadow; Alta Peak (between Marble and East Forks Kaweah River) ;

south side North Fork of Kaweah ; on Mount Silliman, at 8,900 to 10.200 feet, and above
Mineral King, at 9,600 to 10.400 feet. On west slopes of Sierras, extends southward to
head of Soda Creek (branch Little Kern River, in T. 19 S., R. 32 W.), and on divide
between Kern River and its south fork, to a point about opposite lower end of Monache
Valley (T. 19 to 21 S., R. 34 E., lat. 30° 10'). On east side of Sierras it extends from
Truckee to head of Cottonwood Creek. In south, reported on Mount Wilson in San
Gabriel Range, on San Bernardino Mountains, at 10.000 feet, at Round Valley in San
Jacinto Mountains at 8,900 to 9,500 feet, and on Tahquitz Peak at 8,600 feet.

The detailed range of this pine in Idaho and Montana will be dealt with in

a subsequent publication.

OCCURRENCE.

Not confined to any definite type of locality. At north, most abundant and largest
in moist valleys, growing also in dry, exposed subalpine regions. Adapted to variety of
soils. Best growth occurs in deep, porous soils. Most common in poor, sandy situations.

Greatest development in northern Idaho, on gentle north slopes and flats. Less fre-

quent west of Continental Divide in Montana and of Cascades in Oregon. In northern
California, on north slopes, and on south and west slopes in protected coves, bi"oad valleys,

and mountain benches ; in southern California rather abundant on high, west slope of

Sierras. Occurs commonly as scattered trees or small groups with other species ; very
rarely in pure stands and only on exposed high slopes. In Cascades and Sierras occa-

sionally forming 50 to 70 per cent of stand on small areas, but throughout its range not
exceeding 3 or 4 per cent. In Washington associated with western hemlock, amabilis
fir, lowland fir, and Douglas fir ; in Oregon, with Douglas fir, lowland fir, and amabilis
fir ; in California, with Douglas fir, lodgepole pine, red fir, and Shasta fir.

Climatic Conditions.—Throughout its range the approximate seasonal temperature
varies between —26° F. and 98° F. Mean annual rainfall in north, from 15 inches in

parts of Montana and Idaho to about 60 inches near Puget Sound ; in California, proba-
bly between 20 and 30 Inches. Humidity is great in western Washington, where over
two-thirds of the days are cloudy or foggy, while it is smaller in east and south, where
one-half of the days are overcast. Snow falls throughout its range, less near sea than in
northern Rocky and California mountains, where it reaches a depth of several feet.

Tolerance.—Endures shade for a relatively long period in youth, later requiring an
abundance of light for its development. It prunes well. Does not recover well after

suppression during pole stage.

Reproduction.—Reproduces itself only sparingly and at irregular ititervals of about
two years. Not a prolific seeder; bears seed only when of considerable age (40 to

60 years). Seed germinates poorly on heavy humus, unless the humus is moist during
most of growing season ; best on exposed moist mineral soil.

Sugar Pine.

Pinus lambertiana Dougl.

DISTINGUISHING CHARACTERISTICS.

The largest and most magnificent of Pacific white pines, if not of all the tim-

her pines of the region, the western yellow pine being its only rival. Its massive
trunk attains a height of from IGO to 180 feet, with a diameter of from 4 to 7

feet. Somewhat taller and larger trees are occasionally found. The trunk
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of mature trees is very straight, and tapers but little until the few large, vei'y

long, horizontal limbs of its wide, flat crown are reached. These huge branches

stand out so prominently at right angles from the upper trunk as to distinguish

it from associate<l pines. Its long, cylindrical cones, suspended from the tips

of the branches, also serve to distinguish the tree at a long dist;uice. Trees

from ix)le size to a foot in diameter bear distinct whorls of branches at long

inteiTals down to the ground. Later in life the lower whorls are shaded

out and two or more of the upper limbs develop enormously in the full light.

This usually takes place as the tree attains its main height growth. Old bark

Fig. 3.

—

Pinus Inmhcrfiniia.

is deeply furrowed longitudinally, the ridges being broken into long, irregular

plates. It is from I2 to 2i Inches or more in thickness and grayish brown in

color. In exposed situations the force of high winds tears off the weathered

flakes of bark, leaving the exposed surface a deep red-brown color. The

smooth, thin bark of the young trunks and branches of old trees is a dull, dark

gray. The foliage is a deep blue-green, with a whitish tinge. The leaves (fig.

3), in bundles of 3, are from 25 to about 4 inches long. Those of each year's

growth i)ersist two or three years. The cones (fig. 4), which are uni(iue among
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all our pines in their luige size and form, are from 12 to 1(3 indies long and
from 2i to Si inches in diameter ; occasionally, 18 to 23 inches in length. The
tips of the scales are shiny and pale reddish brown, the inner part of the scale

being a deep purple brown. Cones ripen during August of the second year and
shed their seeds by October. Cones seldom fall until the third spring or sum-

mer, and sometimes they remain on the trees until the autumn of that year,

The seeds (fig. 4, a) are smooth, and vary from a dark chocolate to a blackish

brown. Seed leaves, 12 to 15. The wood is light and soft, but somewhat less

so than that of the western white pine ; heartwood, pale reddish-brown ; of

great commercial value.

Longevity.—A very long-lived tree, reaching an age of from 300 to 500, and,

in occasional instances, nearly 600 years.

RANGE.

Mountains from North Fork of Santiam River, Oregon, southward in Coast and Cas-

cades ranges. Sierras, and southern California cross ranges, to Mount San Pedro Martir,

Lower California.

Oregon.—Mainly on west side of Cascades and northward to within a few miles north-

west of Mount Jefferson ; on Siskiyous and mountains of Klamath Basin and eastward
to Goose Lake, generally at 2.U00 feet to 3,000 feet elevation, but near coast down to

1,000 feet, while on east side of Cascades it goes to 5.000 feet. In northern Cascade
National Forest, only on North Fork of Santiam River, at 1,700 to 3,700 feet elevation,

from Chimney Peak to Humbug Creek Basin (T. 9 S., R. 6 E., lat. 44° 47', long. 122° 4'),

the northern limit. South of this it occurs on headwaters of Willamette River (T. 22 S.,

R. 1 and 3 E., T. 23 S., R. 2 to 4 E., T. 24 S., R. 3 to 4 E.), south of Fish Lake on
main divide (T. 27 S., R. 6| E.) ; in Rogue River Valley ; on Rogue-Umpqua river divide

(T. 30 S., R. 1 to 5 E., T. 31 S., R. 1 to 6), and more abundantly southward on Cascades
to Siskiyous. Crosses Cascades south of Fish Lake and occurs on headwaters of Des-
chutes River between Sink Creeks, Walker Range, and Pengra, also on south and east

basal slopes of Mount Mazama. Extends along east slopes at elevations of 4,500 to

6,500 feet to beyond the Klamath ^Marshes and Klamath Gap. Extends southeastward
between these marshes and upper Klamath Lake, while farther east, in Yamsay Range,
it occurs on Fuego Mountain, in Black Hills, and eastward to Klamath-Deschutes divide,

where it ranges from head of Deschutes River to Gearhart Mountains and Drew Valley,

west of Goose Lake. Ashland National Forest, up to about 5,400 feet. A few trees at

about 1,700 feet in southern coast ranges of Curry County (S. 2, T. 38 S., R. 14 W.,
and S. 35, T. 37 S., R. 14 W.), about 5 miles from coast.

California.—In Siskiyous and southward over northern California abundant save on
higher peaks and in Shasta Valley, at elevations of 3.000 to 6,000 feet throughout western
two-thirds of State. Extends eastward to Mount Shasta and summits in Shasta National
Forest north of Shasta, but unknown on Modoc and Warner mountains in northeastern
California. Noted in Siskiyou County eastward to near Beswick (on Klamath River, just

south of Oregon line) ; also on Shovel Creek Ridge (near Klamath Falls), Little Shasta
Valley, and on Goosenest Mountain. Western limit, same as that of yellow pine, follows

inland margin of fog belt 20 to 30 miles from coast. Klamath National Forest, at 3,000
to 5,000 feet elevation ; reported also to extend nearly to sea-level on flats of Smith
River (Del Norte County) ; western limits in Siskiyou County at least to west slope

of Marble Mountain I)ivide and (west of it) Russian Creek basin; northward on Salmon
River to junction with Klamath River, and to 5,500 feet on Salmon Summit (on west)

and basin betwen Salmon Summit and Trinity Summit. Humboldt County ; sparingly
on west slope of Trinity Mountain, between about 3,700 and 5,000 feet ; about 2i miles

from Hoopa Valley at 1,600 feet, and a little farther west common at 1.800 to 2,100
feet; here up north side of Supply Canyon to 2,600 feet (westmost limit). Mount
Shasta National Forest, at from 3,000 to 6,000 feet, sometimes up to 6,500 and down to

2,000 feet, and extending southward in Sacramento Canyon to the " Loop," while on
Mount Shasta it occurs only from a point 4^ miles southeast of Edgewood, on northwest
side, around west and south sides to Ash Creek, reaching about 6,000 feet, but on south
slopes going to 7.500 feet. Farther south in Shasta County, east limits are Soldier

Mountain (1 mile northwest of Dana), ridge east of Fall River Valley (Shasta-Lassen
county boundary) ; noted westward to point 3 miles east of Montgomery, and on McCloud
River south to Baird. In Trinity National Forest it goes eastward to Lewiston on we^t
border of Sacramento Valley ; Coast Range at 2,300 to 4.150 feet and southward to

Bully Choop and Yola Bull ranges and westward to upper Mad River ; on north slopes
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and flats, generally at 3,000 to G.OOO feet, but on South Fork Mountain it grows at

5,000 feet elevation, on South Fork of Trinity Kiver at 3,500 to 5,000 feet, on Hay Fork
Mountain and Bear Wallow Creek at 5,500 feet, and in Rattlesnake Basin at 3,900 feet.

In Stony Creek National Forest, north of Clear Lake, on slopes of north and south

ranges between 2,000 and 5,000 feet ; especially abundant on I'ine and Sanhedrin Moun-
tains, and headwaters of the South Fork of Eel River. On Mayacamas mountains,
extending to Bartlett Mountain (northeast of Clear Lake), here on south side above
3.000 feet, and on west side above 3.S00 feet—and to (ilenbrook and Cobb Mountain,

in Lake County ; southward, it goes to Sutro Ranch, near Oakhill Mountain ; also on

north and northeast sloi)es of Mount St. Helena, and on south side above Tollhouse

and eastward, also at intervals down ridge southeast of mountain (south limit in northern

coast ranjfes). Once found on I'ope and Howell mountains; also reported from many
points in Mendocino County and from Galloway and Austin creeks, in Sonoma County.

Not detected in mountains about San Francisco Bay, but is found in westmost coast

range at I'alo Alto. In Santa I>ucia Mountains, south of Monterey Bay, grows on north

slopes of Santa Lucia and Cone I'eaks in San Antonio and Arroyo Seco river basins at

4,000 to 5.000 feet. In northern Sierras, mainly on west slopes, at 3,500 to 6,500 feet ele-

vation, occasionally extending down to 2,000 feet and up to 7,500 feet. Tehama County:
Westward on Sierras to near Lyonsville and 10 miles east of Payne. Lassen County:
northwest corner from point 5 miles west of Bieber westward ; not east of Big Valley ;

in southern part of county, eastward to Susanville; general in Lassen Peak, Plumas, and
Diamond Mountain National forests; in Plumas Forest two belts occur east and west

of divide, mainly at 3,000 to 5,500 feet elevation, but some trees at 7,500 feet. West-

ward in Butte County to Magalia, North Fork Feather River, and to point about 4 miles

north of Bidwell Bar (1,.300 feet). Yuba Counti/: To North Fork Yuba River and Oregon
Hills. Eastward in I'lumas County to Mount Dyer, (ireenville, Quincy, and ridge west

of Sierra Valley. Sierra County: East slope of mountains west of Sierra Valley, reach-

ing 6,000 feet on west side of Yuba Pass. Nevada County: To country north of Lake
Tahoe. In Tahoe National Forest, eastern limits are main Sierra divide, except that

it extends to east slopes of Sierras at head of North Fork of American River, and near

shores of Lake Tahoe (at 6,250 feet elevation) ; thence descending Truckee River Canyon
into Nevada to a point opposite Reno, where it is scattered above 6,000 feet. Westward
in Placer County to Colfax (2.500 feet), Applegate, and 5 miles east of Forest Hill;

westward in Eldorado County to Placerville, I'leasant Valley, 6 miles east of Nashville

(at al)Out 2,000 feet), and eastward on west slopes of Sierras to about 5,500 feet (Echo
and elsewhere). Occurs generally in Stanislaus National Forest, but not throughout

yellow pine belt, at 3,000 to 5,000 feet, and sometimes at 2,000 feet and 7,000 feet. Ama-
dor County: Westward to Oleta and I'inegrove, and eastward on west slope Sierras to Vol-

cano. Calaveras County: Westward to point (1,500 feet) 6 miles east of San Andreas,

and 4 miles east of Murphys ; eastward to West Point, Railroad Flat, Big Trees, and 10

miles west of Bloods at 6,600 feet. Tuolumne County: Westward to Soulsbyvllle

and Bigoak Flat ; eastward (at about 6,200 feet) to between Cold Spring and Eureka

Valley, at Aspen Meadows (6,200 feet), North Crane Creek (about 6.000 feet). Mari-

posa County: Westward to Ball Creek (east Coulterville), points (3,000 feet) 4 miles

east of Mariposa, and 3 miles east of Wassama. Extends eastward to Yosemite Valley,

occurring here as follows : Little Yosemite and eastward at 6,800 to 7,000 feet, and Sun-

rise Ridge at 7,600 feet; Yosemite Falls trail (near top of fall) at about 7,000 feet,

and Indian Canyon Basin ; south of Yosemite from head of Nevada Fall (6,000 feet)

to Clacier Point (7,300 feet), and southwestward to Y'osemite, Wawona road (at Chin-

quapin) ; Sentinel Dome at about 7,500 to 7,700 feet, or more. In southern Sierras it

grows at elevations between 5.500 and 9,000 feet, or occasionally down to 4.500 feet.

Fresno County: Eastward to Bubbs Creek (tributary of Kings River) ; Summit Meadow
at 8,000 feet. Tulare County: In Se(iuoi.i National Park and adjacent parts of Kaweah
watersheds ; in Buck Canyon, near Beat Paw Meadow, and between (^liff. Canyon, and

Deer creeks (tributaries of Middle Fork Kaweah); Kern River Canyon (near K^rn
Lakes) ; part of Tule River Indian Reservation (South Fork of Tule River) and east-

ward on Sierras. Occurs on (Jreenhorn and Piute ranges at 6,000 to 7,000 feet. Mount
Breckenridge, on other mountains south of South Fork of Kern River, and on Tehachapi

Mountains, where, as in Tejon Canyon, it grows at 6,000 to 7,500 feet. Quito general in

southern California mountains at from about 5,000 to over 8,500 feet. In Santa Bar-

bara National Poorest, at 5.000 to 7.500 feet and sometimes up to 8,800 feet, on San
Rafael to San lOmigdio Mountains, Mount Pinos, and other mountains in basins of Piru-

Sespr> and Santa Maria rivers. In Sierra Madre Mountains, it grows between 5,500 and
8,500 feet at Strands, near I'asadena, on ^^'aterman Mountain, Mount (Jleason, Straw-

1)erry Peak, Mount Wilson, Pine Flats, Mount Islip, Prairie Forks, and on Mount San
Antonio; on San Bernardino Mountains between 4,500 to 8,000 feet, and occasionally

from 4,000 to 10,500 feet, but mainly on top of range from T, 2 N, R. 5, W, eastward
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to Bear Lake. In timbered portions of San Jacinto Mountains, generally at elevations

of 5,800 to 9,000 feet, sometimes descending to 5,000 and ascending to 9,800 feet ; com-

mon on westside trail at 6,000 feet, and also on southwest side of Tahquitz-Strawberry

Divide. In Cuyamaca Mountains, at from 5,500 feet, on east side Cuyamaca I'eak, to

6,500 feet on summit.

Lower California.—Frequent in forests of San Tedro Martir Plateau at elevations

from 8,000 to 10,000 feet.

OCCURRENCE.

Chiefl.v on north slopes and benches and in ravines and canyons ; occasionally on low
mountain summits ; found also on south and west slopes at liigher altitudes. Grows on
variety of soils from glacial drift and Volcanic ash to deep, loose sands and clays ; fresh,

rich, well-drained, sandy loam or gravelly soils are most characteristic.

Never in pure stands. At lower elevations, mainly with western yellow pine, incense

cedar, Kellogg oak, and, in northern California, also with Douglas fir ; occasionally with

ianbark oak. At high elevations yellow pine and incense cedar decrease, and white fir,

and occasionally red fir, together with the big tree, become chief associates, especially on

sast and north slopes.

Climatic Conditions.—Atmospheric moisture is essential ; hence it prefers cool, moist

sites on north and east slopes and in lieads of gulches and canyons. Doubtless on account

of this requirement its altitudinal range of 1,000 to 3,000 feet at the north increases,

going southward, roughly at the rate of about 500 feet to every 200 miles, until, at its

southern limit, 9,000 feet is reached.

Tolerance.—In early youth requires partial shade, especially on dry, south slopes;

when older it becomes very intolerant, even more intolerant than western yellow pine.

Reproduction.—Not a regular or prolilic seeder. A little seed is produced locally each

year, hut good crops occur locally .'it intervals of about from four to six years ; regularity

in seed years doubtful. Trees below 20 inches in diameter seldom bear seed to any extent.

Ordinarily trees shed seed over ground for a distance from base of tree about equal to

their height ; distribution occasionally farther through increased wind, slope, or water.

Liiinbei' Pine.

rinii-'< fir.rilis .Tames.

DISTINGUISHING CHARACTERISTICS.

Comparatively little known, doubtless on account of its high, inaccessil>le

range. It is a low, thicli-truulved, much-branched tree, from 25 to 30 or some-

limes 50 feet in height, with short tininli from 12 to 30 inches in diameter

;

occasionally very old trees are 3i to 4 feet in diameter. Young trees are

peculiar for their I'egular, distant wliorls of short, very tough branches which

stand at right angles to the trunlv and extend down to the ground. Middle-aged

and old trees (75 to 200 years) are characterized by extremely long and

slender branches, especially near the ground and at the top ; the latter are

often 16 or 18 feet in length, falling gracefully at a sharp angle with the trunk.

These branches appear to develop entirely at the expense of the trunk, which

remains stunted. Old trunks have bark from 1^ to nearly 2 inches thick,

blackish or very dark brown, with deep furrows between wide rectangular

blocks. On trunks from 8 to 12 inches thick the bark is broken into small, thin,

gray-hi'own plates ; when separated, the scales expose a dull reddisli inner bark.

The thin, smooth bark of young pole trees and of branches is a bright whitish

gray, often silvery. The foliage, densely set at the ends of the bi'anches, is

dark yellow-green, and the needle?; are 5 in a cluster (fig. 5). Tliey are from

about If to nearly 3 inches long. Each year's growth of leaves persists for

approximately five years. Cones (fig. G), mature in late summer or early

autumn of the second year, shed Iheir seed in September and early in October.

They ai-e from 3^ to 10 inches long and peculiar in having their li.ght yellowish-

browu scale tips greatly thickened; inner portions of scales, pale red.
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By early AA-inter the conos have fallen from the trees. The seeds (fig.

6, a) are deep raldish brown speckled with blackish brown. Seed leaves
6 to 8, sometimes 0. Wood, very dense on account of its exceedingly slow
growth ; light, soft ; heartwood, pale lemon-yellow.

Pig. 5.

—

Pinus flexilis.

Longevity.—Little is known of the longevity of this pine: trees from 200 to

300 years old and from IS to 22 inches through are not uncommon.
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RANGE.

On slopes of the Corclillenin I'lateau from the eastern side of the Continental Divide,

In Alberta and Montana, sontliward to New Mexico. Arizona. Nevada, and southern

California.

Califorxia.—Panamint Mountains, at from 7,100 to over 10,000 feet, and on summits

of In.vo Mountains. On east slopes of Sierras at ahout 0,.300 to 10,000 feet, extending

in a belt from head of Tuttle Creek, southeast of Mount Vhitne.v. to Cottonwood Creek ;

thence southward to slopes of Monache Peak. Occurs also at Mono Pass (east of

^.

Fig. 6.

—

Piniis pi\rilis: a, cone scale and seeds.

Yosemltc Valley) at 8,000 to 9,000 feet; at head of Mammoth Creek (T. 4 S., R. 27

E.), at 9..J00 feet, and at Kearsarge I'ass. On western slopes of Sierras along south side

of South Fork of Kings River, at 10,500 to 12,000 feet. Reappears in southern cross

ranges on Mount Pinos, at 8,400 to 8.826 feet ; in Sierra Madre Mountains, at 8,000

to 10,000 feet : on summits of San Gorgonio and Santa Rosa mountains, in San Bernar-

dino Mountains, and on north side of (Jrayback Mountain, at about 9.300 to 11,800

feet, while at Dry Lake it appears at ahout 9,000 feet, and in San Jacinto Mountains at

9,000 to 10,500 feet.

15188—08 3
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()C( THKlCMi;.

()u dry. rocky, oast slopes, siuniuits, tops ol" ridsos and foolhills, and sometimes on
sides of moister cauyous and banks of mountain streams. Adapted to a si'eat variety
of soils and not exactinj^ as rcjiards depth or moisture, but si'ows best in moist, well-

draiued soils. Usually in dry, rocky, very shallow soil, appearing to prefer dry, loose,

{rravelly loam, with little or no humus. Keaches higher elevations on clay soils than on
sandy ones.

I'sually occurs singly or in small groves among other conifers, where it is of largest

size : t)ccasioually in pure, open stands, commonly stunted, on exposed slop(>s and ridges.

-Vpparcntly less frequent in I'acilic than in Uocky Mountain riingo. Associated mainly
with lodgepole pine and black hemlock at higher elevations, and sparingly with white
lir and stunted sugar pine at lower altitudes.

Climatic Conditions.—Endures a variety of climatic conditions throughout range.

Mean afinual rainfall varies from 15 to 30 inches. Snowfall heavy, except in southern
Kockies and southern California. Growing season, from 3 to 4 months in north ; some-
what longer in south. Minimum temperature from about —60° F. in north to —13° F.

in south ; maximum temperature thoughout range, from 90° to 07° F. Little atmos-
pheric moisture.

ToLEKAXCK.—Appears to require full light. Never forms dense stands, and does not
tend to crowd out other si>ecies : only occasionally in fairly dense mixed stands. Similar

in light recjuirement to white-bark and bristlecone pines, and less tolerant than other

associated conifers.

Repuodictiun.—Moderate seeder, varying with region and elevation. Generally bears

cones abundantly in open stands at low altitudes, less abundantly in denser stands at

higher elevations. Cones produced locally about every year. Seeds practically wingless
and shed only near tree ; largely eaten by birds and siiuirrels. Mineral seed-bed most
favorable for germination, which even under favorable conditions is but moderate.

White-bark Pine.

Piitiix iilbicaulis En.tcfliiianu.

DISTINGUISHING CHARACTERISTICS.

Wliite-liark pine has a low, long-ljranched, twisted or crooked trunlv from 15

to r>0 feet high and from 10 to 24 inches in diameter. Taller and larger trees

occur in protected situations. In the high, wind-swept home of this tree it is

often reduced to a sprawling shrub with enormous branches spreading over the

ground. Young trees have distant, regular whorls of branches at right angles

to the trunk, but in later life some of the upper whorls develop upward into

long, willowy stems, giving the tree a loose, bushy crown. The branches,

especially near the trunk, are exceedingl.v tough and flexible, so that the tree

is characteristically able to withstand the fiercest storms. The bark, even that

of old trees, is little broken, except near the base of the trunk, where it is

rarely more than one-half inch thick. Narrow cracks divide the lower bark

into very thin whitish or brownish scales, which, on falling or being torn off,

reveal the characteristic red-brown inner bark. Elsewhere the bark is rarely

more than one-fourth of an inch thick. Twigs of a year's and sometimes of two

years' growth are slightly downy. The leaves (fig. 7), densely clustered at the

ends of the branches, are dark yellow-green; .5 in a bundle; length, about Vj to

22 inches. Shorter leaves occur on trees in the most exposed situations. Leaves

of a season's growth remain on the tree for approximately 7 or 8 .years, but

some of them persist only 4 or 5 years. The cones (fig. 7) are a deej) purple,

with very thick scales, vary in length from about In to nearly .3| inches, and

mature by the end of August or early in September of the second year. Usually

they shod their seed during the latter month, but sometimes not until late in

October. The cones dry out and open slowly in high, cold situations where this

pine grows. The seeds (fig. 7, a), about one-half inch in length by one-third
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inch in dh.meter, are shed without their very narn.w wings, which reuuiinattached to the cone scales; the thick, hard shell is dark chocolaie brown Seed

Fig. 7.

—

Pinus nlbic(ii(li.s: a, seed.
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Longevity.—Trees attain an age of from ^."iO years (when they are about 19

inches in diameter) to 325 years, ^'ery few records of lousevity are availalile.

KANGE.

Tinilieiiiiio troe on the hijihcst siiinmits of northwestern nud r:u-i(ic inouutains,

from Hritish CoUiniliia and AII>»'i-ta to Montana, northwest Wyoming, Washiniilon,

Oregon, and southern California, at elevations of 'J.lHtO to 7.000 feet toward the north,

5,500 to 9.:!00 feet in Oregon, 7.000 to 11,000 feet in California, and at 5,000 to 10,000

in Idaho and Montana.
C.\.\ADA.—Kocky Mountains at ti.OOO to 7,000 feet, and northward to Uocky Mountains

Park and Height of Land (latitude 512°). Appears as far east as Castle Mountain and
the Sweet Grass Hills on the Canadian boundary. Selkirk, Gold, and southern interior

ranges at 5,000 to 7,000 feet. Coast Range as far west as Silver Mountain, near Yale,

at 5,000 feet; also at head of Salmon River and on Iltasyouco River (latitude 5.*?°), hut
not yet found on Vancouver Island.

W.vsiiix(;tox.—Cascade Range (mainly east side), northeastern and l?lue mountains,

but absent from tlie Olympics ; generally, at 4.500 to 7.500 feet. Common on east-

ern slopes of Cascades of Washington National Forest at 4,GOO to 7,500 feet, and rare on
west slopes above 6,000 feet. In Mount Rainier National Forest at 5,000 to 8,J00 feet.

In basins of Skykomish, Snoqualmie, Cedar, Green, White, Yakima, and Wenache rivers

and of Lake Chelan ; also on Mount Rainier, Mount St. Helena, Mount Adams, State

and Windy passes, Early Winters Creek.

Oregon.—Frequent at timberline on both sides of Cascades and eastward to Blue and
I'owder River mountains, and highest ranges of Klamath River Basin

; generally, at

5,500 to O.-'iOO feet. In northern Cascades forming timberline belt at 5,000 to S.GOO feet.

Southward on both sides of main divide of Cascades, ranging from 0,000 to 9, ."00 feet

;

scarce on I'mpqua-Rogue River Divide, and sparingly represented in the Siskiyous

lietween Siskiyou and Sterling peaks. Yamsay Range only of interior Klamath River

Basin and high ridges of Klamath-Deschutes Divide. On Mount Hood, Mount I'itt,

Mount Scott, Mount Mazama.
Califokxia.—Frequent from mountains about Shasta southward in Sierras to Kaweah

peaks: generally, at 7,000 to 11,000 feet elevation. In Shasta National Forest on
Mount Shasta at 7,000 to 8,000 feet, on warmest ridges up to 9,S00 feet. Mount Eddy
and Thompson I'eak Ridge (between Canyon Creek and Salmon River, Trinity County)
Mountain north of Mount Shasta and immediately east of Shasta Valley, and on (ioose-

nest Mountain at 8,800 feet. West slope of Warner Mountains (northeastern corner of

State) at 9,000 to 10,000 feet. In northern Sierras, on Lassen, Spanish, and Castle

peaks, also Mount Pleasant and other high summits at head of North and Middle forks

of Feather River, and elsewhere up to 7,800 feet. Higli peaks west of Lake Tahoe
(Eldorado County). In Stanislaus National Forest, generally between 8,000 to 9,500

feet. Tuolumne County: Sonora Pass and above (altitude 9.000 feet) and down on west

side to 8,500 feet ; Mono Pass, down on east slope to 9,400 feet, and on west slope to

little below 10,000 feet, thence above pass to about 11,500 feet. Trees in pass bear

limbs only on east side (effect of prevailing wind). White Mountain and Mount Con-

ness ; foot of glacier at north base of Conness I'eak. Tuolumne Meadov,-s region, above

10,000 feet ; upper Tuolumne River Canyon below Tuolumne ^leadows ; Mount Lyell,

north side at 10,500 feet and thence northward on west wall of Lyell Fork Canyon

;

Mounts Dana and Gihbs on west slope down to Tioga and Saddleback lakes ; Cathedral

and Unicorn lakes and peaks (south of Tuolumne Meadows). Mariposa Counly: Sunrise

Ridge, between Cathedral Lakes and Little Yosemite. Mono County: From summit Mono
Pass eastward down Bloody Canyon to about 9.400 feet ; Devil's Cauldron (east of

Sierras and iibout 10 miles south of Farrington's Ranch). In Sierra National Forest

generally between 10.000 to li'.OOO feet; and southward to bead" of Little Kern River

(latitude .'JG" 20'). Mount Whitney, up to 11,000 feet; Kearsarge Pass, to 12,000 feet;

heads of North Fork of Kings River ; rims of Granite Creek and on Middle Fork of

Kings River between Dougherty and Simpson Meadows ; abundant on heads of North

Fork Kings and South Fork San .Toaquin rivers at 11,000 to 11,500 feet; divide between

Silver and Mono creeks, and from head of Silver Creek to South Fork San Joaquin,

Mount Kaweah. Fpper Bubbs Creek (tributary South Fork Kings River) ; about Bull

Frog and East lakes.

Detailed raofie in liockies will lie lnvcii in .-i later liiilletiii.

OCCl'KRENCK.

Confined t(j narrow altitudinal limits on alpine slopes and exposed ridges to timber-

line throughout Its range. Grows among broken, bare rocks, in disintegrated granite,
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.intl in shallow rocky soils with little superflcial moisture; best in deep, well-flrained.

moist soil.

At north, sometimes in pure, open stands on grassy areas, but usually in open, park-

like stands, preferably on north slopes with alpine flr. Englemann spruce. Lyall larch,

limber pine, and lodgepole pine. On summits of Cascades, commonly pure at timberline,

and often in clusters of from :'. to 7 trees, as if growing from same root. In soutliern

Washington, with alpine flr, black hemlock, and yellow cedar; in Oregon, with black

hemlock, alpine, lowland, and noble flrs, lodgepole and western white pines, and Engle-

mann spruce. In the Sierras, forming pure groups at timberline, on east, south, and

west slopes, with patches of black hemlock and western white pine, and at lower

altitudes with logepole pine.

Clijiatic Conditions.—Endures great seasonal and daily ranges of temperature, the

former probably lying between —60" and 100° F. or more. Very heavy snowfall, exposure

to tierce winds, and a short growing season are characteristic of its habitat. Its

moisture requirements are moderate.

Tolerance.—Somewhat intolerant in youth, becoming less so with age. Rather

intolerant in north, as compared with the south, where it shows a preference for north

slopes. Believed to be more tolerant on good moist soils and at low altitudes, than on

poor, dry ones near timberline.

Reproduction.—Generally a good seeder, but varies greatly with region and locality.

In north, seeds at long intervals, in south, frequently. Large quantities of seed

destroyed by birds and squirrels, and reproduction therefore scanty. Seeds wingless,

and reproduction confined mainly to vicinity of seed trees. Unprotected by mother trees,

seedlings are often damaged by winds,' which whip the stems about so that they are often

worn in two by rubbing against rough granite soil.

Four-leaf Pine; Parry Pine.

P///M.S q 11(1(1 rifolid (Pari.) Siulwortb.

DISTINGUISHING CHARACTERISTICS.

This llttle-lvno\yn nut pine is a miifh-branched. short-tvnnkefl. low tree, from

15 to 'AO feet high and 10 to 16 inches in cliameter. In old trees the trunk is

often twisted and gnarled, with a wide crown of big, crooked liranches ; young

trees are short-bodied, witli dense symmetrical crowns. Bark of old trunks is

reddish brown, shallowly furrowed, rongh, and with wide ridges, which have'

close scales. The foliage is blue-green, with a whitish tinge. The leaves occur,

as a rule, in bundles of 4, but clusters of 3, and sometimes of .^), are also found

on the same ti-ee ; tliey are incurved, and from about IJ to nearly 2 inches long

(fig. S). The cones (fig. 8) ripen in August of the second year and the seeds

are often shed before the middle of September. Seeds fall from the cones,

leaving their narrow, thin wings attached to the cone scales (fig. S, a). They
are chocolate brown with yellow-brown blotches. Indians gather the seeds fin-

food. Seed-leaves. (! to 8. Wood, light yellowish brown, moderately light, very

dense, and close grained ; not of commercial use.

LoNciEviTV.—Trees reach an age of 200 to 280 years; those 10 to 12 inches

in diameter are 180 to 1.50 years old. Few records of longevity are available.

RANGE.

Southern California and southward into Lower California. Arid mesas and low moun-
tains southward from southeastern part of San .Tacinto Mountains (oO miles north of

Mexican boundary).

California.—Occurs sparingly at 5.000 feet on Toro Mountain (in Santa Rosa Moun-
tains. Riverside County), in Coyote Canyon, at a point a few miles to west and near

Van de Venter Flat, and a single tree stands on Nigger .lim Hill between llemet and
Coahuiila : 10 to 12 miles farther south it occurs on Balkan Mountains (above Julian),

at head of San Diego River; also vicinity of Larkin Station (near Mexican line).
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liOWER CALiFOnNiA.—Near Mexican line (20 miles southeast of Campo, Ran Diego
County, Cal.). and from point a few miles south of boundary it forms forest about 30
miles wide, extondin^ over plateau (at middle elevations) ; on Hanson Laguna Range,

and southward on San Pedro Martir Range to south end; generally at 4,500 to 6.000

feet elevation above single-leaf pifion pine and below .Jeffrey pine, completely covering

Fk;. 8.

—

Piniis (natdrifoUn : n, cone; h, seeds.

lower parts of range, lint in higher parts forming belts on both ocean and desert sides.

Locally noted at San Matias Spring, 4,000 feet elevation ; mesas near Mattoni ; Rosarito
Divide at ."i.OOO feet ; Kl Alamo, at 3,.W0 feel.

OCCURRENCE.

On arid mesas, foothills, and east, west, and south slopes. Not exacting as to moisture
and quality of soil, f'ommonly on well drained, coarse, dry, shallow soils of decomposed
granite or limestone.
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Never forms dense pure stands. Most abundant in chaparral on east slopes with single-

ieaf pinon, oaks, and juniper, and in thinner stands on west and south slopes in dense

chaparral. Number of trees varies per acre from 5 to alx)ut 100. In Lower California,

in open forests, often with single-leaf pinon pine. Throughout its range, heaviest growth

is at higher altitudes than that of pinon.

Climatic Conditions.—Best growth requires moister climate, without such extremes

of temperature as are endured by single-leaf piiion. Seasonal temperature of its range

between 1.5° and 100° F. Rainfall averages between 1.5 and 25 inches throughout its

distribution.

ToLEKAXCE.—Little known of light requirements, but its growth in dense chaparral

indicates tolerance of shade during early youth.

REPRODtcTiox.—Moderate seeder ; cones often locally produced about every year.

Wingless seeds, shed near tree, are largely eaten by birds and s(iuirrels and gathered

by Indians for food. Exposed soil with little humus most favorable seed-bed. Germina-

tion moderate.

Single-leaf Pine.

Piniix i)io)i()i>JnjU<i Torrey and Fremont.

niSTI Nfil 1 SI 1 1 N (; (IT AR.Vf'TERISTICS.

T'ni(ine anionic all American si):'(ies in having single leaves, as indicated by

its scientific name. Generally known as " nut " or " pinon " pine, but it Is

highly desiral)le that the distinctive marlv of this tree should be fixed by adopt-

ing " single-leaf pine '" as its common name. Mature trees have short trunks,

rarely straight, and wide, rather flat crowns of short, heavy, twisted, and beut

branches, which are given off near the ground and often hang low, giving the

appearance of an old apple tre:\ Young trees, with their low, thick trunks, sur-

mounted by pyramidal crowns of rather straight, rising branches, have a very

different aspect. As a rule, the single-leaf pine does not exceed 2.") feet in height

and from 12 to l'> inches in diameter. In protected and otherwise favorable

situations it may reach a lieight of from 35 to .jO feet, but it is characteristically

a low, sprawling tree. Bark of young trunks is smooth and dull gray,

while that of old trunks is roughly and irregularly furrowed, nearly an inch

thick, and with thin, close, dark brown, sometimes reddish brown, scales. ThL'

general color of the foliage is pale yellow-green with a whitish tinge. The

single (or very occasionally double) leaves are stiff, curved toward the branch,

prickly, and from about li to 2^ inches long—generally about 1* inches long

(fig. 9). A season's growth of leaves remains on the tree abimt five years: not

rarely leaves persist ten to twelve years. A striking peculiarity of seedling

trees is that they continue to produce only primary leaves for six or seven

years, after which they i)ut forth normal foliage. Cones (fig. 9) are matured

in August of the second season ; they shed their seeds, which leave their thin,

narrow wings attached to the cone scales, within about a month afterward,

wlien the tips of the scales become shiny and a deep luisset-brown. Most of

the empty cones fall from the trees during the winter or spring. The seeds

(fig. 9, c), are dark chocolate brown, with dull yellowish areas; extensively

gathered by Indians for food. Seed leaves, 7 to 10. Wood, yellowish brown.

very fine-grained, moderately light, and very brittle.

Longevity.—An exceedingly slow-growing tree, reaching an age of from 100 to

225 years. Further records of longevity are required.

RANGE.

Desert regions of L'tah, Nevada, .\rizona, southeastern California, and northern Lower

California.

California.—In southern Sieri-as. on east slopes at about 0.000 to 8.000 feet from

Loyalton, Sierra County (extreme northern limit probably still undetermined) and

Markleeville Creek (east side of Sierras) southward to vicinity of Walker I'ass, where
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it descends to 4.300 feet; while at Cottonwood Creek (tributary west side Owens Lake)
it occurs at 7.500 to 0.500 feet. On west slopes of Sierras, limited to following;; places

•tear divide : Lo.valton ; north .>lopcs of Kings River, at 5.500 feet ; Middle I-^irk of Kings
Kiver at Tehipiti Valley and above Simpsons Meadow: at head of South Fork of Kings
Kiver in main canyon, and on Bubbs and Copper creeks ; Kern River from mouth of

Jordan Creek (extending upstream) to Rock Creek, at about 8,400 to 0,000 feet ; South

I

I

I

Prfi. 9.

—

J'hiitf! inanojihiiUii: a, open cone: h, cone scale and seed; c, seed.

Fork of Kern River, south of Monache Valley, occurs over whole basin to below Walker
I'ass and to mouth of Cottonwood Creek; also on lOiBkine ("reek (branch of Kern River
near junction with its South Fork) ; west slope of Piute Mountains; east slope of Green-
horn Mountains. Mono County: (East side of Sierras) most of hills in north part from
Nev'ada boundary on both sides of Antelope Valley southward ; West Walker Kiver from
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Antelope Valley southward ; West Walker River region eastward to within 8 miles of

Bridgeport; westward on river into mountains to Leavitt Meadow {7,1-jO feet); east

side of Bridgeport Valley to west end of Mono Lake ; Mono Basin and lower slopes west

of lake up slope on entrance to Bloody Canyon, also on east and southeast sides of

lake; south of JIammoth region on hills about Long Valley and between Long and Round
valleys. I)iii<> Countij: Hills at head of Round Valley; east slopes and summit of hills

north of Bishop, and opposite bottom slope of White Jlountains (near Benton), here down
to upper edge of valley (about .5. .500 feet altitude) ; northeast of Benton over plateau at

about 7.000 feet (between California and Nevada) ; south of Bishop higher on White
Mountains, forming belt on middle slope, and rising until lower limit on an east slope is

6,700 feet; west side Owens Valley forms a belt between 6.000 and 8.000 feet; Panamint
Range west of Death Valley, common in juniper belt on summit, and ranging (in basin

above Wild Rose Spring) on northwest slope of Telescope Peak, between about 0,400 and

9,000 feet. On Providence Mountains (west Colorado River) above 5,000 feet. On
southern Cross ranges at Tehachapi I'ass (Tehachapi Mountains) down to 3,700 feet;

en Piute Mountains ; near head of Caliente Creek above 4,000 feet ; north part of Teha-

chapi Pass (Mohave Desert side Tehachapi Basin) at .3,700 feet; lower slopes of Teha-

chapi Mountain, Antelope Canyon. Tejon Mountains (between Castac Lake and Cuddys
Peak) in Cudahay Canyon; at Tejon Canyon and on hills near Fort Tejon, at 4.000 to

6.000 feet. Occurs also on east base of Mount Pinos, in San Emigdio and Frazier moun-
tains at 2,000 to 7,900 feet, and on San Rafael Mountains, above .3.000 feet. Not on

southern mountains of Sierra Madre. but on Mount Isllp and other north slopes westward

lo Big Rock Creek ; one tree known on Mount Lowe and another near mouth of Santa

Ana Canyon. In San Bernardino Mountains, abundant on north slopes, in northeastern

part, at 4,000 to 5.000—sometimes up to 7,000 feet, and extending westward to Mohave
River. From San .Jacinto Mountains to Santa Rosa Mountains it occurs on desert slopes

above 4,200 feet, extending eastward to El Toro Mountain and Palm Springs on Colorado

Desert, here growing at an elevation as low as 2,000 feet. Summits of Coast Range near

Mexican boundary and .Tacumlja Spring (23 miles east of Campo) at 3,000 feet.

Lower C.\liforxia.—On east slopes (below 4,500 feet) from central table-lands to

plains of Colorado Desert and several miles south of Mexican boundary.

The detailed range of this pine east of the Paeiflc region will he dealt with in

a future puhlication.

OCCURRENCE.

Arid low mountain slopes, canyon sides, foothills, and mesas.

Requirements of soil moisture and quality of soil similar to those of associates, juni-

pers and chaparral, and are less than those of other conifers in its range. Commonly in

coarse, gravelly soils, shallow deposits overlying granite, limestone, or shale, often in

crevices of rocks.

Usually with other species, but frequently in pure, open stands over large areas.

Sparingly in chaparral ; commonly with mountain mahogany, California juniper, oaks, tree

yuccas, or occasionally with straggling white fir and .Jeffrey pine. Largest growth and

pure stands mainly at lower elevations.

Climatic Conditions.—Endures very great aridity, characterized by high tempera-

ture, rapid evaporation, light precipitation, and little humidity. Rainfall varies from

about 16 inches in North to less than 5 inches in South. Snowfall, 4 feet in Sierras,

but absent or very slight over much of tree's range. Temperature ranges from —2° F. in

Sierras to 122° F. in Mohave Desert. In desert mountains of southeastern California

and Nevada it endures combined moisture and heat from February to May, extreme

drought from .Tune to November, and extreme cold from December to .January.

Tolerance.—Very intolerant throughout life ; but seedlings appear to grow faster if

protected for several years from hot winds.

Reproduction.—Bears seed abundantly about every year. Wingless seeds fall near

tree. Largely eaten by birds and s(iuirrels and collected by Indians and whites for food.

Exposed soil best seed bed. Reproduction usually very open or scattered—never dense.

Bristle-cone Pine.

Pin us aristata Engelmann.

DISTINGUISHIXC; CHARACTERISTICS.

Bristle-cone pine, an alpine species, and only a straggler in the Pacific country,

is known in the field as "fox-tail pine" and "hickory pine." I)ut since these
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names are applied also to other species it is hoped that the more appropriate

uame, " Iiristle-coue pine." may replace them. The trunk is usually short,

f

Fig. 10.

—

Pintis aristafn: a, seed.

from l.j to .'50 feet hi^h and from 12 to 18 inches in diameter, with a rather

wide, bushy crown of long, irregularly upright top limbs, and shorter, drooping
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lower ones. Somewhat larger occasionally. The bark of old trunks is a dull

reddish brown and is rather shallowly furrowed, the main flat ridges irregu-

larly connected by narrower slanting divisions, whereas the limbs, as well as

the trunks of small trees, are smooth and chalky-white. The deep green foliage

is densely clustered at the ends of the twigs, the needles seeming to be pressed

down ; in this respect closely resembling the true fox-tail pine. Five leaves,

about 1^ to IJ inches long, are borne in a cluster (fig. 10). Leaves of each

season's growth persist approximately twelve to foiu'teen years. Ripe cones,

matured at the end of the second season, are from 2^ to about 34 inches long,

deep chocolate brown with a purplish tinge, the end of each cone scale tipped

with a bristle-like, very fragile prickle (fig. 10) : unexposed parts of the scales,

clear reddish brown. Seeds (fig. 10, «), pale brown with irregular black spots,

are shed from about the last of September to the middle of October. Seed leaves,

6 to 7. Wood, pale brownish red, light, usually rather coarse-grained, soft, and

very brittle. On account of the poor form of the tree the wood is of no economic

use ; sometimes employed for minor local purposes in the region of greatest

abundance.

Longevity.—Little is known of the ages attained. Trees from 1(> to 20 inches

in diameter are from 200 to 2.10 years old.

On high peaks from Colorado to southern Utah, central and southern Nevada, south-

eastern California, and northern Arizona.

C.\LiFORNi.\.—Known only on the Panamint Range at 7.800 to 10.800 feet, and also

on the adjacent White and Inyo Mountains. Reported to be on the high Sierras east

of Yosemite Park and on Mount I'inos in Ventura County, but these stations require

further investigation.

Range in Rocky Mountains will be' described in a future bulletin.

OCCURRENCE.

Ridges, rocky ledges, and (mainly) south slopes, here often predominating. On thin,

rocky soils : often on volcanic soils of cinder cones. Usually in Isolated situations

where snow molts early and evaporation is rapid, so that the tree is subjected to more

or less prolonged dryness of soil during summer. Rarely forms pure forest, but usually

is found in scattering stand with grassy ground cover and little or no underbrush. At

lower altitudes, with limber and yellow pines, white fir ; higher up, in thickest part of

its belt, associated only with limber pine.

Climatic Conditions.— Seasonal range of temperature endured from al)out — .oO° to

05° F. Radiation rapid and daily range of temperature great. Annual precipitation

from 20 to ?,0 inches, and very largely snow. Rainfall irregularly distributed; dryest

months, July and .\ugust. Atmosphere dry.

T()LER.\NCE.—Apparently intolerant of shade, never forming dense stands.

Reproduction.—Trees bear conos when about 20 years old, and seed is produced prac-

tically every year thereafter. There appear to be regular seed years in which seed

crop is heavier than usual. Seeding takes place to a distance of at least 000 feet from

mother trees. Seeds eaten by rodents and quickly killed by flre. Best seed-bed is

exposed mineral soil, but seedlings often grow in grass and litter; they thrive best on

slopes with little underbrush.

Foxtail Pine.

P'nius halfoKriaiia Murray.

DISTINGUISHING CHARACTERISTICS.

Distinguished from its associates by a narrow. Inishy crown of irregularly

long upper branches, the smooth bark of which is chalky-white. The deeply

fissured, bright cinnamon-brown bark of mature trunks (with squarish plates)

is also very characteristic. Height, from 35 to occasionally 60 feet, and diam-

eter, from 10 to 30 inches. Trunks are clothed with short branches, below the

long upper ones, for one-half or two-thirds of their length: fairly straight, but

rough with knots and the swelled bases of branches, and usually tapering

rapidly in the upper half. The foliage, which is a bright lilue-green, covers the
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cutis of tlu' braiiclios vtM-y dcMiscly for 10 to I'O inches; tliis close, tail-like

arniiijieiiient of the leaves sujisesteil the conmion name of the tree. The leaves,

a in a IniiuUe ( Hj;. ID. are curved and closely pressed to the hranch. Some

of the year's jirowth of leaves fall durinj: the eighth or ninth year, but most

of them i»ersist until the tenth or twelfth year. The cones (fig. II) are

matured hv the middle or end of Au^'ust of the second year, when they are a

Pio. 11.

—

I'iiius hiilfouriana : u, seeds.

deep imrple. They shed their seeils (fig. II, a) in September, at whlcli time the

tips of the scales are a dark red-brown or russet-brown. Cones fall from the

trees during late autumn or in winter. The seeds are blotched and speckled

with dull i)uri)le. Seed leaves, regularly '^. Wood, soft, light, yellow-brown,

very close-grained and brittle; suitable for secoud-class lumber, but rarely used.
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Longevity.—Mature trees reach an asie of from 175 to 310 years. Age
limits imperfectly kuown. Trees from 18 to 21 inches in diameter are from

320 to 355 years old.

RANGE.

Confined to California at high elevation.s on the head of the Sacramento River, of

northern Coast Range, and of the southern Sierras. On Scott Mountains, Siskiyou

County, at 5,000 to (5.000 feet. Mount Eddy, and Yola Buli (Tehama County). In south-

ern Sierras on both sides of divide between head of South Fork of San Joaquin River and
that of North Fork of Kings River (in T. 8 S., R. 28 E., T. S., R. 29 E). Southward it

appears on west side of main divide at Kearsage Pass at the head of South Fork of

Kings River, where it ascends to 12.000 feet, continuing southward to within a few miles

south of Monache I'eak. On Mount Silliman, ascending to 10..">00 fiM>t. on Tharpo Peak
at 9,000 to 10.000 feet, at 10,000 feet on Kaweah peaks, and at 9.000 to 11.000 feet on

all divides which define head basins of iliddle and East forks of Kaweah, Kern, Little

Kern, Middle Tule, and South Fork of Kern rivers. On upper Kern River it occurs be-

tween 10,r)00 and 11,500 feet, on Little Kern at elevations above 9,000 feet, on Middle

Fork of Kaweah River at 10,000 to 10.500 feet. It reaches to the east slopes of the

main Sierra divide only at the head of Cottonwood Creek, where it occurs at 9,000 to

11,500 feet.

OCrURRENCE.

Bare, high, rocky sloix's and summKs of ridges at timber line. Chiefly ou liroken and
disintegrated granite, which is often very coarse, shallow, and quick-drying and subject

to great variation In temperature. With lodgepole pine, California red Qr, and black

hemlock in lower part of range ; at higher levels with western white pine ; toward its

upper limit often in open stands with white-bark pine or in pure stands which are some-

times of considerable extent ; at timber line, usually the only species.

Climatic Conditions.—Endures great seasonal and daily ranges of temperature, short

growing season, heavy snowfall, moderate spring rainfall, and extreme drought in sum-

mer. Requires but little moisture.

ToLER.\NCE.—Little tolerant of shade at any stage of growth ; does not form dense

stands ; similar in this respect to limber, white-bark, and bristle-cone pines.

Reproduction.—Moderate seeder. Some cones locally produced nearly every year,

with especially heavy seed years. Seed widely disseminated by wind and flood waters,

but eaten in large numbers by birds and rodents. Best germination in exposed mineral

soil. Reproduction never dense.

Torrey Pine; Soledad Pire.

Pinu') torreijuitu I'arry.

DISTIXGUISHIXG CHARACTERISTICS.

The Torrey pine is little known, except in its very confined seacoast range.

Exposed to high winds it is a low, crooked, bent, or sprawling tree from 25 to

35 feet in height and from 8 to 14 inches in diameter. Away from sea winds

it has a straight trunk and a height of 50 or GO feet. The crown is small,

rounded, and often composed of only few large, greatly developed branches.

The trunk bark, about an inch thick, is roughly and. deeply broken into ridges

with wide, flat, pale reddish-brown scales. The bark of branches and of young

trees is thick, spongy, and dull gray. The foliage is clustered in large bunches

at the extremities of the stout branches, and has a dark gray-green color.

The heavy leaves (fig. 12, «). 5 in a bundle, vary from 7A to about 13 inches

in length. Little is known of the duration of the leaves, but they are retained

for at least 3 or 4 years. The cones (fig. 12) are ripe early in August of the

third season. By the middle of vSeptember some of the seeds (fig. 12) are

shed: a nunilior arc hvld in the cone for several years after the cones fall.

The ends of the coiic scales arc a deep russet or chocolate ])rown. Cones are

strongly attached to the branches by thick stems and iisn;illy remain on the

tree for 4 or 5 years ; they break away at their base, a part of which is left
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attat-hod to tbe tree. Seeds dark browu with areas of yellow-brown. An
unusually large number, of seed leaves are developed by seedlings, from 12 to

14 being tbe usual number. Wood, pale reddisb-brown, soft, very brittle, and

wide-grained. This tree is of sucli rare and limited occurrence that tbe wood is

of no commercial importance.

Longevity.—Little is known of the longevity of this pine, which is rarely

cut. Trees from 10 to 12 inches in diameter are from 75 to 80 yeai-s old.

It appears to he a comparatively short-lived pine; its ordinary age is probably

from 100 to 150, and not more than 200 years.

KANGE.

^'()nlim•li to a limited aroa in San DicKo County and to Santa Rosa Island, sontlu-rn

California. On the mainland It occurs in a strip al)out 1 mile wide on both sides of

the mouth of Soledad Kiver, from a point on the north 3 miles north of Del Mar, a

mile and a half from the Pacific coast, to a point 5 miles south of Point Plnos.

OCCURRENCE.

Highlands ad.jacent to sea and on sides of deep ravines and washes leading to coast.

On mainland growing in a disintegrating yellowish sand rock. On Santa Rosa Island,

in a soil of mingled earth and loose roclj, or sometimes in rather thick soil over un

broken rock. Largest trees on sheltered sides of hills and spurs of canyons protected

from sea winds ; sprawling and distorted in exposed situations. Much scattered and

with little or no other growth except thin chaparral.

Climatic Coxditions.—The temperature of its range varies annually between 2.'>° and

;)5° F. About 15 inches of rain falls during the year. The air is humid and a large

proportion of the days are cloudy or foggy.

Tolerance.—Apparently demanding full light, as shown by scanty foliage and growth

in very open, scattering stands. Little is known of its silvical characteristics.

Reproduction.—Prolific, annual seeder, bearing well when from 12 to 18 years old.

Seeds discharged mostly during third year, the cones with remaining seeds falling about

the fourth year. Germination takes place in crevices and washed mineral soil. Seed-

lings are rather numerous in vicinity of trees, both on mainland and on Santa Rosa

Island.

YELLOW PINES.

Western Yellow Pine.

Piini.s itijinhroxa Lawsou.

DISTINGUISHING CHARACTERISTICS.

This is a massive, straight-ti'unked tree with a long, narrow, open crown of

hugely developed bent branches. The narrow columnar crown, with scattered

branches, upturned at their ends, is characteristic. Often one or two large

lower branches itre separated from the crown by 20 or more feet of clear

trunk. Trees grown in an open stand bear branches close to the ground, retain-

ing this long low crown throughout life. The trunk is smoothly cylindrical,

with little taper until the large crown branches are reached. Height, from 125

to 140 feet, with a practically clear trunk of from 40 to 60 feet ; diameter, from

3 to 4 feet. Its majestic size is surpassed among its kind only by the sugar

pine. Unusually large trees are from 150 to 180 feet high, while trees are said

to have been found over 200 feet high. The largest diameter recorded is about

8 feet. The bark of old trunks is marked by very broad, shield-like, russet-red

plates, which may be from 3 to 4 inches thick, especially near the base of the

tree. The surface of this bark is peculiar in being made up of small, concave

scales. Younger trees, up to 2 feet in diameter, are quite unlike older ones in

having dark i-ed-browi^ or blackish, narrowly furrov^'ed bark. Young shoots,

which have a strong odor of orange when broken, are yellowish green and
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Piiuis poiKlcrosu: a, leaf; b, seed.
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other essential difference between trees bearing cones so dissimilar in color.

The cones are from 2J to about 53 inches long and from 1* to about 2 inclies

thick. The ends of the cone scales, after shedding their seed (mainly in

September), are russet-brown and shin.y. After this the ccmes begin falling,

and b.v early winter they are all down. A characteristic of the cone in break-

ing away from the branch is that some of the basal scales are left on the tree.

The seeds (fig. 13, b) are marked with purple spots and blotches on a dull

yellowish groimd; the wings are light purple-bruwn. Seed leaves, 5 to 9.

Wood, ver.v variable in color, from a pale lemon yellow to an orange brown or

reddish yellow. Wood, usually rather light, fine-grained, and sometimes so

light and so slightly resinous as to be sold as lumber for " white pine ;
" of high

commercial value.

Longevity.—A long-lived tree, attaining an age of from 350 to 500 years.

RANGE.

From .southern British Columbia to Lower California and northern Mexico, including

Its Rocky Mountain form (P. pondcrosa scopiilorum) , occurring in every State west of

the Great Plains and one hundredth meridian.

Briti.sii Columbia.—East of Fraser River and south of " Chasm," near Clinton and
Great Shuswap Lake (latitude 51° 30') to Gold and Selkirk ranges; in Columl)ia-

Kootenai Valley to head of Upper Columbia Lake, to head of Lower Arrow Lake, and

along Kootenai Lake to Canadian line.

Washington.—East of Cascades, between 1,800 to 3,300 feet—sometimes up to 6,000

feet, and nearly to sea level on Columbia River in Cascades. West of Cascades, limited

to following localities : Dry slopes 2,000 to 5,000 feet above Lightning Creek in Upper
Skagit River basin, and gravelly prairies near Roy and Hillhurst (Pierce County), south

of Tacoma. East of Cascades (Washington National Forest), at 1,500 to :!,000 feet

reaching 1,100 feet on Lake Chelan and 6,000 feet at head of Poison Creek and Chelan

Range; southern part of Forest, watersheds of Entiat, Wenache, and Yakima rivers at

200 to 5,500 feet. Rainier National Forest, at 400 to 6,200 feet. Colville National Forest

(northeastern part of State), below 4,000 feet; noted in valleys of Trout Creek, West
Fork of San.s Poll River, and on Kettle River. Blue Mountains (Wenaha National For-

eat.), at 1,500 to 4,000 feet. Limits on west and north sides of Columbia and Snake

rivers as follows: At southwest, to Bickleton and Cleveland (Klickitat County), and
upper west slopes Yakima River north and northeast to P^llensburg (Kittatas County) ;

sometimes reappearing on latter river along Northern Pacific Railroad, along both sides

of Columbia River—Yakima River Divide, below 5,000 feet, sometimes down to Columbia
River bottom, southward at least to Priest Rapids. Chelan, Okanogan and Ferry coun-

ties, nearly to Columbia River and often on opposite slopes. Lincoln and Spokane
counties, to south slopes of Spokane River and west and south borders Spokane County.

Whitman County, only near Colfax and in tongue northeastward into Idaho.

Oregon.—Cascades, Klamath River Basin, and Blue Mountains, generally at from sea

level to 5,850 feet. East side of Cascades, low foothills up to 5.000 feet at north, and

at 4,000 to 7,000 at south. Eastward along Columbia River from Bonneville (west limit)

to The Dalles, into Deschutes River Valley west of river, to point 5 miles west of Wapi-

nitia, down to 2,300 feet near Simnasho, 10 miles west of the river at Warm Springs

Indian Agency, Metolius Canyon, west border Fly Creek Desert, upper Squaw Creek,

east side Deschutes River (few miles north of Farewell Bend), Pine Mountain (half

way between Pauline Lake and Bear Buttes), 3 miles below Farewell Bend (road to

Prineville), Pauline Creek, East Fork Deschutes, Sinks Creek, and Klamath Marsh.

West side Cascades, south only of latitude 44° 25', extending southward into Si.skiyous

and on east slopes of Coast Range, at 1,300 to 6,000 feet elevation, Klamath Gap and

gaps south of Lake of Woods, valley between main Cascades and mountains west of

Aspen Lake, eastern base of Cascades, and eastward throughout Upper Klamath Basin

to Warner and Kokeep mountains (east of Warner Lake). In Warner ATountains, east

and northeast of Goose Lake to mountains and east of Lakeview in gap between north

and south masses of Warner Range ; not on west side lower slopes of Warner Mountains,

but in canyons and from Sugar Loaf Mountain southward for several miles ; descends on

east base of Warner Range to about 5,000 feet. Kokeep Mountains, in few canyons and
elsewhere on cooler slopes; De (Jarmo Canyon, from 5,500 feet upward; east side of

Kokeep Range, at site of old Camp Warner (Warner or Guano Creek) at 5,800 feet
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elevation. In Blue Mountains (lev,- hills west of Canyon City), including Grande Ronde
Basin, at from l,50n to 4.000 feet.

California.—Northern ptirt and southward in coast ranges and Sierras to southern

cross ranges. Throughout northern California from a little above sea level to 7,000 feet

hut not in immediate valleys of Upper Pitt, Shasta, Scott, and Hoopa rivers, southern

part of Modoc lava lieds, highest peaks of Salmon, Trinity. Scott, and Siskiyou mountains.

Eastward to northern part of Modoc National Forest, Shafer, and Warner mountains, on

latter at from 7.000 feet eastward into Surprise valley to 4,80C feet ; absent from
Madeline IMains and desert ranges of northern Nevada. Westward to Pacific coast fog

bolt, ranging over lower slopes of Scott Mountains, east and west arms of Salmon
Mountains, valleys of Russian Creek and Smith River, in which it goes nearly to sea

level, and southward in Modoc County to Class Mountain (at 4,500 to 0,700 feet),

Happy Valley, and 10 miles north of Lookout. Shasta and Modoc counties to ridge

between Fall River and Big valleys. Hot Creek, Lassen Peak, and nearly to Haydenhill
;

also about Eagle Lake, Susanville, and west side of Henry Lake. North and South

Forks of Salmon River, Trinity and Klamath rivers, reaching its western limits on

mountains between Hoopa Valley and Redwood Creek, valley of Upper Mad River and
Van Dusen Creek, and those near Sherwood (Mendocino County) ; near Cahto and
Russian ^'alIey from Willits southward. Eastward to Shasta (town) at from 1,500 to

5.000 feet, and in Mount Shasta National Forest at 2,000 to 6,000 feet. Southward in

McCloud, Pitt, and Sacramento valleys to Keswick (Shasta County), south of which it

descends Coast Range eastward only to 2,^00 feet altitude (west of Redding) ; farther

south to point 6 miles west of Beegum, and in Tehama County to :5,000 feet (west of

Paskenta). Lassen Peak, Diamond Mountain, and Plumas National Forests, on ridges

and flats generally at 2,000 to (i.OOO feet. Northern Sierras, at 1,000 to 7,000 feet, and
in Sacramento Valley above 1,500 feet. Absent from Sierra Valley. Westward on east

side of Sacramento "V'alley (Tehama County) to point 2 miles west of Payne (1,700 feet)

and 1 mile west of Lena; Butte County to 1 mile west of Paradise (1,700 feet), ridges

west of Yankee Hill, and Bidwell Bar (1,300 feet) ; Yuba County to upper Dry Creek and
neighboring hills, Lafferty Peak (1,150 feet), Stanfleld Hill (880 feet), Flannery Peak,

and mountains east of Willow Glenn Creek, hills between Oregon House and Dobbins
Creek, and Oregon Hills ; Nevada Ceunty to west of Nevada City, Grass Valley, Wolf Creek,

Bear River, and Colfax ; Placer County to Weimor, Applegate, Clipper Gap, and first one
above Auburn (1,500 feet) on Southern Pacific Railroad. Eastern limits: Plumas
County, to Indian and Genesee valleys, Quincy, Beckwith, and mountains on east border
of Sierra Valley ; Sierra County, east on west slopes Sierras to liassett Road House
(5,200 feet), on east slope from 5,800 (east of Yuba Pass) eastward into Nevada to east

front of Sierras and Mount Rose above Reno, at 0,000 feet and over. Placer County:
Eastward on west slope of Sierras to Blue Canyon and Emigrant Gap at 5,200 feet,

Cisco at 5,900 feet, and beyond Forks House (5,500 feet). East side of main Sierra

divide, north of Webber Peak, and south of it at Donner Pass ; also on heads of Miller

and McKinney creeks, but not about Beckwith Pass. General on west slope of southern
Sierras and in Stanislaus National Forest, at 2,000 to 0,000 feet, but in Lake Tahoe
National Forest at 3,000 to 0.000 feet. "Eldonulo County: Westward to Coloma (1,000
feet), Shingle Springs (1,500 feet), 1 mile east of Nashville (1,500 feet) and Oleta
(1,800 feet I ; eastward on west slope Sierras to Echo (5.500 feet). Amiiilor County:
Westward to Big Indian Creek (between Nashville and Plymouth), 4 miles east of

I'lymouth, Rancheria Creek at 1,200 feet (between Amador and Oleta), upper Sutter
Creek, and IJ miles east of Jackson at 1,400 feet. Calaveras County: Westward to 4
miles east of Mokelumne Hill at 1,500 feet, ;5 miles east of San .\ndreas and on Mount
San Joaquin and Bear Mountains; eastward on west slope Sierras to 10 miles below
Bloods at 6,000 feet. Tuolumne County: Westward to Robinsons Ferry (Stanislaus
River), gulch between Sonora .-uid Jamestown, Saulsbyville (or Soulsbyville?) Tuolumne,
1 mile west of Big f)ak Fla(, Penon Blanco Ridge (5 mih^s northwest of (^oulterville)

;

east on west slopes of Sierras to Middle Fork Stanislaus River between Cold Spring and
Eureka Valley at 0,000 feet, Aspen Meadow at 0.200 feet, and Hetch Hetchy Valley.

Mariposa Count u: West to Coulterville (2,000 feet), ridge west of Mariposa, Chow-
chilla Hill and upper Chowchilla Canyon to 2,000 feet, 18 miles northeast of Raymond
at 2.000 feet ; eastward on west slope Sierras to Yosemite at 7.000 feet. Chinquapin ridge

between Wawona and Y'osemite at 0.200 feet, and to a few miles south of Wawona
at 5,700 feet. Madera County: Westward to point 2 miles northeast of Wassama at

3.000 feet. Fresno Flat at 2,400 feet, ridge between Fresno Flat and Coarse Gold
(iulch at 3,100, short distance west of North Fork at 2,600 feet ; eastward on west
slcpe of Sierras to head of Fresno Creek at 5.000 feet. Fresno Countii: Westward
to Tollhouse and Burr Valley. Rush Creek, mountains east of Big Creek and between
Eshom Valley and Badger : eastward on west slope Sierras to Kings River, upper
Mill Creek, and Redwood Mountain. Locally noted on East Fork of Kaweah River,

miss—08 i
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at 6.000 to 7.000 foot; Middle Fork of Kawoali to Buck Canyon at 7,500 feet; Sequoia

National I'ark. at "t.OOO to 0,000 foot ; Middle Fork of Kings Kiver at mouth of Crown
Crook : South Fork of Kinss Uiver. from mouth of Bublis Creek 2 miles up. and from

Copper Creek 2 miles up, at 8,700 feet ; Kern Kiver canyon to point above Soda Springs
;

South Fork of Tulo Uiver from East Tulo Indian Reservation eastward. Greenhorn

Mountains ; I'iute Mountains and Mount Breckenridge at 0,000 to 7,000 feet. Tehachapi

Mountains on most of ridges above G.OOO feet ; noted in Tejon Canyon, south of which it

has not been dotoetod. Coast ranges, abundant in Stony Creek National Forest at :{,(»(•)

to (>.(»(>(> foot : scarce in Sonoma County, common in Napa County, ospocially on IIowoll

Mount.-iin plateau south of .Vngwins, I)\it unknown on inner ranges bounding Solano and
Yolo counties. In San l<'rancisco Bay region, recordi-d only from Mount Hamilton.

Santa Cruz Mountains and northward in seaward coast range to Woodsido. Southern

Santa Lucia Mountains, at 1. (»(>() to ."),(>00 feet. Santa Barbara National Forest, only

between Thorn Meadows and Fine Mountain Lodge, on San Rafael and Big Fine moun-
tains. Mount Meduico, and in part of Alamo Mountain region, at 4,7.^0 to 6,7.50 feet

;

near Mount I'inos (S. ]2, T. N., K. 22 W. ), above 5.7i">0 feet. San (Jabriol National

Forest, at .'>, ")(>(» to '.),i)00 feet from head of Sheep Crook throughout TTpper Swart liowt

Valley, as well as to some of higher parts of San Gabriel and San Antonio watersheds;
also on Mount Wilson, Pine Flats, Brown FI:its, and in Mount Gleason country. San
Bernardino National Forest, in Little Boar ^alley to Sawpit Canyon, and less abun-

dantly nearly to Cleghorn I'ass and Deei) Creek ; usually at 4,.")0() or lower, to 0,0(MI feet,

but sometimes at 9.800 on the range fronting Mohave Desert ; Santa Ana Range at about
1,000 foot. San .Tacinto Mountains, at :'.,000 to 9,000 foot ; Tahquitz Valley at 6,000 to

9,000 foot, Onstatt and Strawberry valleys ; Palomar Mountain, in Doane Valley only.

Farther south, noted about .lulien and in San Luis Key Canyon.
Idaho."—Northern and central parts generally at 2,000 to 7,000 feet. Priest River

National Forest, at 2,000 to 4,000 feet. Cneur d'.Meno Mountains, valleys, liottoms.

benches, and lower slopes, up to 4,900 feet. Bittorroot National Forest, slopes and Hats

up to 7,500 feet ; also about west and south boundaries, including a deep extension into

the reserve near south and middle forks of Clearwater River. Thatuna Hills (near Pull-

man, Wash.). Sawtooth National Forest slopes and ridges at 2.500 to 5.000 feet.

Montana.—Mainly west of Continental Divide up to ;j,300 feet; Flathead Valley re-

gion, up to 4,125 feet. Valley of North Fork of Flathead River, between Indian and
Logging creeks, and Kootenai Valley (small areas). Bitterroot Valley up to 5.800 feet.

Northern part of State, but not on east side of Continental Divide, nor on Whiteflsh

Mountains. Farther south, oast of Divide, sparingly on Little Belt Mountains between

6,000 and 6,500 feet ; in lOlkhorn i'lountains at 4,000 to 5,500 feet, and in Absaroka

Division of Yellowstone National Forest at 5,500 to 6,000 feet.

The pine oci-uiTinj? mainly east of the Rockies and lliroimlumt the fej^ioii

southward to Texas and Arizona is Piuiis poiidcrosu scDpiilonun, the detailed

ranjie of whieli will he dealt with in a later hulletin.

OtCUKKENCE.

On dry and moist slopes, on tops of ridges, and in canyon botioms. N'ery moderate in

soil re(iuirements. (Jrows on all soils from glacial drift and volcanic ash to deep, loose

sands and stiff clays; dry, well-drained sandy or gravelly soils most characteristic. Re-

quires very little soil moisture ; its enormously deep roots enable it to thrive in soils

nearly as dry as those in which pifion pines and junipers grow.

Occurs in pure extensive stands and in mixture with other conifers and broadleaf

trees. Pure large, but interrupted, forests are found on east slopes and foothills of the

Cascades in Washington and Oregon ; open, grassy park lands intervene ; little or no un-

derbrush or even grass occurs in these forests, on account of continued fires. Occasionally

with western larch and Douglas fir. In Sierras, in scattered smaller pure stands, or,

more often, variously mixed with sugar pine, incense cedar. Douglas fir, white lir. atid

smaller numbers of California rod fir. Often a.ssociatod with Kellogg oak, occasionally

with l)igtroes, and at lower elevations sparsely mingled with gray pine. Mixed forests

usually with brushy ground cover and considerable young growth.

Cli.matic Conuition.s.—Great seasonal and daily variations of temperature are en-

dured. Seasonal range between about 28° and 110° F. Mean annual rainfall in region

of principal occurrence from 10 to 50 inches; an annual rainfall of less than 20 inches

probably limits its occurrence in commercial quantities.

" The north Rocky Mountain range of this tree is given in order to complete the dis-

tribution of what must bo rogardod as the ordinary form of western yellow pine. South-

ward and eastward it passes imperceptibly into P. ponderosa scopulorum.
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Tolerance.—Demands large amount of light tliroughout life, especially in older age.

Stands may remain dense for from 10 to 15 years, but after that they thin out rapidly
;

trees above 20 feet in height require almost unbrolien light. Trees in mature stands are
rarely closer than 30 feet, and the crowns seldom touch. In south, seedlings do
not endure intense light and heat, usually coming up in shade of old trees, in openings
near logs, bowlders, and brush, which afford slight protection ; in north they grow in

unprotected openings.

Reprodlctiox.—Frequent and abundant seeder. Cones are locally produced every year,
so that there is always some seed in a forest ; good seed years occur at intervals of from
3 to 5 years, (iermination of natural sowing, about oO per cent ; of artificial planting,
from (JO to SO per cent. Seed is produced by trees from 20 to 25 years old, but generally
is scanty and of poor quality until trees are 50 years old. Large, thrifty trees produce
over 1,000 cones; average amount of seed, from 1 to 6 pounds. Seed is not carried far
In dense stands, but in open forests it is scattered from 500 to 700 feet from the tree
in direction of prevailing wind. A mature tree can seed about one-fourth of an acre in

an ordinary seed year. Squirrels and birds eat large numbers of seeds and disseminate
considerable numbers, but can not be depended on for regular reproduction. Much seed
is washed down steep slopes to stream beds and depressions, where good reproduction
often occurs. Well drained, fresh soils, and a moderate daily range of temperature are
necessary for germiuatiou.

Teftrey Pine.

Pinits jcffrciji "Oreg. Com."

mSTlXGUISHING CHARACTERISTICS.

Jeffrey pine is scarcely less maguiflceut in size tliau its associate the western
ypllow pine. .Some specialists consider it a variety of riitti.s ixtiidcrom, which
it resembles so closely in its habits and soil and climatic recinirements that

from the forester's point of view there appears to be no practical reason for

distinguishing the two. Dendrologically, however, the typical form of

Jeffrey pine (discovered in northern California iu 1S50 by John Jeffreys) dif-

fers in many respects from western yellow pine. It is a large-bodied, straight

tree, with a long, narrow crown, the branches of which are much less stout

aud angled than those of its relative. Its foliage is heavier, more dense, and
a distinctly dark blue-green. As a rule, the dark red-brown bark is deeply

furrowed, and the ridges, often narrow, are irregularly connected with one

another. On very old trees the bark is deeply broken into long, wide plates of a

bright red-brown color. The leaves (tig. 14, a), 5 to !)i inches long, occur in

bundles of 3 and persist for from 5 to 8 and sometimes 9 years. Iu conse-

quence, the foliage appears dense. The twigs of a year's growth are con-

siderably thicker than those of the western yellow pine, and distinctly purple

when young ; they exhale, when cut or bruised, a fragrant, violet-like odor.

The cones (fig. 14), purple at maturity, are a light russet-brown after shedding

rheir seeds, and are from 5* to llf inches long. The seeds (fig. 14, &), larger

than those of the Avestern yellow pine, are similarly mottled. Seed leaves, 7

to 10—sometimes 11. Wood, light straw color and rather wide grained; simi-

lar in connnercial value to the western yellow pine.

LoNGEViTV.—Long-lived, reaching an age of from 300 to 410 years. Further

age determinations are required.

RANGE.

Mountains of southern Oregon and southward to northern Lower California.

Oregon.—Found at only two stations—one about 30 miles south of Roseburg. in

Douglas County, and the" other near Waldo, in the Siskiyou Mountains.
C.VLIFORNIA.—Sources of Pitt River and (high levels) on Scott Mountains (near Mount

Shasta), west of and on east slope Mount Eddy down to level and near Sisson ; reported

in Trinity Mountains at elevations above 3.500 feet, and on Snow Mountain (liake

County). East side of Sierras, in central and southern parts, between about 9,000 and
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9,500 feet, and southward to head of Cottonwood Creek ; also thronshont western slopes,

forming a similar lielt. ahove and with Piinis iioiidrrosd (usually at and near its upper

limits) and extending southward throiiRli Teliachapi Mountains to southern cross ranges.

On west slopes of Sierras (Stanislaus National Forest), found about Strawberry and Bear

Meadow. North slope of Lassen I'eak (Shasta County), eastward to r> miles west of

Quincy and Heckwith, Sierra Valley westward to Bucks Valley (.'j,l.'0(» feet), and 30

miles down Feather Uiver Valley. Lassen Couiiti/: Northwest corner between Fall River

and Bift Valley eastward to 6 miles west of Bieber. Sicrni Counlij: Eastward to ridge

west of Sierra Valley (at levels between 5,700 and over 0,000 feet) to Sierra ville and

Truckee ; westward to Bassett Road House (west of Yuba F;iss) at 5.200 feet. Scvadii

Count!/: i^^astward on east slope of Sierras and into Nevada to hills west of Steamboat

^'alley ; westward to Bowman Lake (between ISIiddle and South forks Yuba Uiver), and

to Cisco. Placer County: Eastward to Lake Taboe and into Nevada ; westward to Sugar

Pine sawmill (4,000 feet). Eldorado County: East side of Sierras; west side, westward

to Echo (5,500 feet). Alpine County: F^ast side Sierras from Woodfords and Markleeville

to east part Mokelumne Pass ; west side, from S,400 feet westward to about (>.500 feet

(Calaveras County). Tuolumne County: Westward to between Cold Spring and Eureka

Valley (5,000 feet) and Aspen Meadows (fi.:{00 feet) ; eastward on west slope of Sierras

to Sonora I'ass and to over 8.000 feet, and 'J miles west of White Wolf (.Middle Fork

Tuolumne) at 7,500 feet. Mono County: East side of Sonora Pass on mountains aliout

West Walker ("reek and in pass to about 8,;i00 feet ; from little southeast of .lunction

House nearly to Bridgeport Valley; between latter and Antelope Valley in West Walker

Canyon, disappearing several miles south of Antelope Valley ; west of Mono Lake on east

slopes of Sierras and on Leevining Creek nearly to lake ; Walker Lake at lower end of

Bloody Canyon, and sparingly to about 9,;{00 feet ; south of Mono Lake (east side Mono
Craters) on east base of Sierras to point beyond Mammoth ; in valley west side of Mono

Craters to a point 7,300 feet about 7 miles south of Farrington's. In belt about 15

miles wide between :\Iono Desert and Casa Diablo (at 7,000 to 8.000 feet) eastward from

Sierras to south end of Mono Craters ; south of Mammoth, on both sides of head of

Long Valley, and between Long and Round valleys. Inyo County: Divide north of

Round Valley and westward to foot of Sierras; west of Owens Lake, on east slope of

Sierra between 0.000 and 9.500 feet. Mariposa County: Eastward to Sunset Ridge (east

of Little Y'osemite) at 9,000 feet, Mount Hoffman, headwaters of Snow Creek, at 8,500

feet, on Y'osemite Creek (north of Yosemite Valley) to 8,500 feet, and westward to point

(5,500 feet) 8 miles north of Wawona. Middle Fork of Kings River, at 9,500 feet; South

I'ork Kings to Bublis Creek and Horse Corral Meadows, Cliff Creek to Deer Creek (Mid

die F(u-k Kawasb River), Farewell Gap, and Kern River canyons to 9.000 feet; junction

of Kern and Little Kern rivers, at 6,000 feet; Dry ("reek meadow (near Kern River), at

4.S00 feet. Mount Breckenridge, at 5,000 to 7,000 feet, Tehachapi I'eak (Tehachapi

Mountains), and Bear Mountain (west of Tehachapi Pass). Southern cross r;inges

(Santa Barbara National Forest), at elevation of from 4,.500 to 8.800 feet, as follows:

Big I'ine Mountain, at 7,000 feet ; Seymour ('reek, at 0,700 to 7,000 feet ; Soiith Fork of

Piru River, at 5.000 feet; near junction of Alamo River, at 4,500 feet; near Mount Pinos,

at 5.750 to 8.800 feet. San (Jabriel National F'orest, on Mount Wilson and Pine Flats

(Frazier Mountain). San Bernardino Mountains, at altitudes from 5.000 to 0,700 feet

in Bear and Little Bear Valleys, in vicinity of Crafts Peak, and on other north slopes;

also on San .Tacinto Mountains ; San .Jacinto Peak, at 5.-J00 to 9,:^00 feet ; noted in east

end Round Valley, Tabquitz. Onstatt, Strawberry, and Thomas valleys: throughout Cuya-

maca Mountains, being reported in Pine Valley, at 3.000 feet.

LowKU C^LiFuKNiA.—Mount San Pedro Martir, at 0,000 to 10,000 feet.

OCCURRENCE.

Commonly between the upper altitudes of western yellow pine and of white fir, with

no sharp line of separation between its range and the ranges of these trees ;
usually over-

l.-ipping the upper range of yellow pine and sometimes exceeding that of white fir. Best

commercial growth between 5.000 and 0.500 feet elevation. Soil requirements moderate,

hut for best growth demands well-drained, loose, coarse, sandy or gravelly soil with

abundant moisture. Occurs extensively, however, though in poor form or much stunted,

on poor, shallow soils and in crevices of bare rock. Appears to require more soil moisture

than white fir and sugar, yellow, and Coulter pines.

Occasionally in pure stands, and often predominating in mixture. Pure forests occur

at lower altitudes where soil and moisture conditions are the best, as in bottoms and

along streams, or at higher elevations, soil on rocky summits, where more exacting trees

are excluded for want of sufficient moisture. At north, associates with western yellow
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pine, lodgepole pines, white and red firs, sugar pine, and incense cedar ; in south, asso-

ciates with biscone spruce, white fir. incense cedar, western juniper, and Coulter, sugar,

limber, western white, and lodgepole pines, the last three near its upper limits.

Climatic Conditions.—Endures wide annual ranges of temperature, but lowest and
highest in regions of best growth are about zero and 100° F. Mean annual rainfall of

greater part of range varies from 20 to over 60 inches, with an average of about 3.5 inches

wliere best growtli occurs. Requirements of atmospheric moisture less than for white fir

and sugar pine, but greater than for Coulter pine, western yellow pine, and incense cedar.

ToLEKANTE.—Fairly tolerant in youth, ranking between yellow and sugar pines and

permitting its seedlings and low trees to persist under shade of chaparral on east and

south exposures ; in later life, as tolerant of light as western yellow pine.

Rkproduction.—I'roliflc seeder. Seed years rather irregular, but seeds locally in i-ange

nearly every year. Seed of high germination (50 or GO per cent) and persistent vitality.

Produces seed only at rather advanced age, becoming less productive in old age. The
heaviness of its seeds confines reproduction chiefly to neighborhood of seed trees. Range
of reproduction increased as seed trees stand on slopes, down which seed is washed or

blown. Birds and rodents eat large numbers of seeds and assist some in dissemination,

lias vigorous reproduction at higher altitudes than has western yellow pine. Exposed

mineral soil is the best seed-bed. Germination not prevented by moderate shade.

Lodgepole Pine.

J'hni.s con toria IjOiulon.

DISTINGUISHING CHARACTERISTICS.

Tbo pine doscribcd under this name is one of the most interesting; of Pacific

species on account of its variable characters and on' account of its enormously

wide range, which extends from sea level to nearly 11,000 feet elevation. For

many years a fruitless effort has been made to keep the tree which inhabits the

northern Pacific coast region, extending to Alaska and eastward over the

western Cascades, and known as Piiius contorta, distinct from the tree of the

high Sierras and Rocky Mountains plateaus, known as lodgepole pine {Pinus

murraijana and P. contorta marrayana) . The distinctions assembled to sepa-

rate these trees are one after another broken down when the trees are carefully

studied thoughout their great range. Differences in thickness of bark, size of

cones and leaves, or size and form of the tree, are not too great to be

consistently merged in one polymorphous species, as it is proposed to do here.

The reproductive organs of these supposedly distinct trees are essentially the

same. With no characters found in these organs to warrant a distinction of

species, the other so-called distinctions depended upon are believed to be un-

worthy of serious consideration. Perhaps no other North American trees have
given so much trouble, or left so much uncertainty in the minds of those who
have attempted to liold them separate. Recent students of trees have been slow

to depart from the time-honored judgment of earlier writers. It is confidently

believed, however, that those writers would have taken the broader view had
they been able to study the trees as they grow in all their retreats.

In its Pacitic habitat this i)ine is a low tree with a dense rounded or pyram-
idal crown, the large, much-forked branches often extending down to the ground.

This form is the result of an open stand, which permits other pines to produce

a similar form. In very close stands it develops a tall, clean, slender shaft

with a short, rounded, small-branched crown. This is its characteristic form
in its more eastern range, and has there given the name of " lodgepole pine."

The trunk bark of the Pacific coast form is about an inch thick over the lower

half or third of the stem; it is a deep purplish red-brown and has deep, rough

furrows and ridges which are sharply cross-checked ; young poles and the crown
branches and stems of old trees have thin, smooth, fine scalj% pale brown bark,

with a grayish tinge. Bark of the latter character is borne mainly by trees
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growing away from the coast and by the eastern representative of this species.

The thin bark results in extensive destruction of this tree by fire, which soon

scorches the thickest of this bark so badly as to kill the trees. The Pacific

tree is 20 to 40 feet high and from 6 to 20 inches in diameter ; the trunk is

sh«n-t aiKl thickly set with hugely developed branches, except in very dense

stands. In its eastern range the tree attains a height of from 50 to 100 feet,

and in close stands develops a smooth, clean trunk for from 30 to GO feet ; from
12 to 24 inches is the usual diameter. Taller and larger trees occur. The
foliage of the coast tree is dark yellow-green, but away from the sea it becomes
distinctly a bright yellow-green, which is characteristic throughout the interior

Pacific and eastern range. The leaves (fig. 15). regularly 2 in a bundle, are

Fio. i: -Phius coittorta: a, seed with and without wing

from about 1 inch to nearly 3 inches long; usually about 2 inches long. A
season's growth of leaves remains on the trees from six to eight years; long

persistence appears to belong more to young trees, on which leaves are retained

sometimes for nine years. The leaves of the Pacific form are only al)ont one-

third as thick as those of the inland and eastern representative, which are nearly

an eighth of an inch wide. Cones (figs. 15, 16) ripen late in August and Septem-

ber. Very many trees open their cones in late fall and shed nearly all of their

seeds, while the cones of other trees in the same locality may remain closed for

a number of years. Open or closed they adhere to thebranclies for a great many
years, some of the closed ones finally opening and Iil)erating their seed. The
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wonderful reproductive power of this species on areas over which its stand has

been lulled by fire is dependent upon the ability of the closed cones to endure

a tire which kills the tree without injuring its seed. After fire, the cones

open and shed their seeds on the bared ground and a new growth springs up.

Another remarkable adaptation insuring this tree against extinction by fire is

its habit of producing fertile cones at the early age of from 7 to 10 years.

When the cones are fully ripe the scale tips are shiny and a clay-brown color,

their inner portion being a bright purple-brown. The seeds (fig. 15, a) are deep

reddish brown, with black-brown spots. Seed leaves, commonly 5, biit some-

times 4. Wood varies in grain; fine in dense stands, moderately coarse in the

open ; commercially important. Wood of the Pacific tree is a pale reddish

^f

'n I'iV''V/.i

Pig. 1G.—Piitus contorta.

brown, while the eastern wood is yellow or yellowish-brown. Both are hard.

The eastern wood is lighter, less resinous, and straighter-grained.

Longevity.—Attains an age of from 100 to 175 years; but doubtless it is

capable of reaching from 200 to possibly 300 years, if exempt from fire, to

which, throughout its range, it quickly succumbs on account of its thin I)ark.

Many stands have in the past attained an age of only GO years before being

killed by forest fires.

RANGE.

From Alaskan coast and interior Yukon territory southward to northern Lower Cali-

fornia and through the Rocky Mountains to the Black Hills (South Dakota) and through

western Colorado. The so-called typical Pinus contorta (exclusive of Pinun contorta var.
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nturrayana) ranges from the coast and islands of Alaska southward mainly in the im-

mediate vicinity of the I'acific coast of British Columbia, Washington. Oregon, and Cali-

fornia to Point Arena. Mendocino County, and Gasquet, Del Norte County. In this range

it grows commonly from near sea level to about 500 feet elevation, but forms of it are

reported in Washington and Oregon up to about 3,000 feet.

Alaska and Canada.—l-'rom western Coast Range in British Columbia eastward to

plateau east of Rockies. At north, on raciflc slope at Chilcat Inlet, Square Island, and

Skagway at sea level, and up to 1,900 feet at Glacier Station. Headwaters of Yukon
River from north side of White Pass to Lake Le Barge, Lewes River, and thence down
Yukon River to point a few miles below Fort Selkirk (latitude 62" 45'). East of the

Yukon, northward on divide between Klondike and ilcQuestion rivers to latitude 64°

(northern limit now known), 80 miles east of Dawson, and eastward to Mayo Lake,

in same latitude; eastward on MacMillan River to a point 50 miles up the south fork,

and eastward on Pelly River, to longitude lo.'i" 30'. Plateau east of Rockies, on Dease

and Liard rivers to Devils Portage, and on I'eace River to hills between Athabaska

River and Lesser Slave Lake and Athabaska Landing. Follows eastern foothills of

Rocky Mountains southward, at about 4,000 feet elevation, on line of Canadian Pacific

Railroad, occurring from Silver City to Laggan, but not reaching timberline. At south,

eastward in Assiniboia to Cypress Hills, from summits of which it extends down 500

feet. Throughout interior mountain region of southern British Columbia above 3,500

feet, and below that on sandy benches and river flats.

Washin(;to.\.—West of Cascades, on Pacific and Puget Sound shore and also away
from coast in bogs and about gravelly prairies below 3,300 feet. Noted at Westport,

McAllisters Lake. From Cascades eastward to northeastern and Blue mountains. Abun-

dant on east side of Cascades at from 3,300 to 5,000 feet, occasionally reaching 7,100

feet and descending to 1,500 feet; occurs sparingly on west side in Washington National

Forest at 3,000 to 5.000 feet near Dai-rington, on Suiattle River, State Creek, upper

Skagit River, and northward to the Canadian boundary. On east slope of Cascades

descends, on Stehekin River, to 2,100 feet ; southern Washington National Forest, between

1.500 and 7.000 feet ; Rainier National Forest, lietween l.SOO ;ind 7,100 feet ; ascends to

5,900 feet in Chelan Range ; Blue Mountains, aliove 3,000 feet. Colville National Forest,

above 4.000 feet. Noted on Mount Rainier. Mount Adams, Wenache Mountains. Falcon

Valley, Pend Oreille River, divide between Columbia and Yakima rivers, near Lake Cush-

man, and between Fnion City and Shelton—south of Olympic ;Mountains.

Okegon.—Sea beaches, bogs, creeks, and meadows to east slopes of Cascades (below

6.000). Noted at Seaside and Clatsop Beach (near Tillamook Head). Cascades and east-

ward to Warner Mountains and Wallowa National Forest, generally between 4.000 to

8,000 feet ; mainly on east side of Cascades, and only at high elevations on west side.

In northern Cascades, at 3,500 to 5,500 feet ; noted on north side at Mount Hood from

3,100 (22 miles south of Hood River Station) to 5,000 feet; also on south side of

Mount Hood, above Government Camp at over 2,500 feet and down west slope to

1,700 feet (mile east of Tollgate) ; Camas Prairie (south of Mount Hood). In south-

ern Cascades, on east side, at 4,200 to 8,500 feet, and at 6,200 to 8,000 feet on

west side. Eastward over upper Deschutes River Valley to Lava on Paulina Creek,

Paulina Lake and Pengras Ranch ; farther south, to East Fork Deschutes, AValker Range,

and Sinks creeks at 4,900 to 6,300 feet. Mount Mazama, at 4.800 to 6.300 feet and east-

ward to Fort Klamath, west shores Klamath Lake, and eastward on Klamath-Deschutes

Divide and ranges of Klamath River Basin to Warner Mountains between Goose and

Warner lakes. Noted in Goose Lake National Forest above G.OOO feet, en^t and north of

Gearhart Mountain, on Swamp Creek down to 5,500 feet. Elder and Bear creeks and west-

ward from Summer Lake to Sprague and Sycan river valleys. Reported from southern

coast range in Siskiyou National Forest. Blue Mountains, at 3.000 to 6,000 feet; here on

headwaters of North, Middle, and South forks of John Day River ; region of Meacham ;

headwaters of Grande Ronde and Powder rivers ; Granite Creek ; vicinity of Strawberry

Butte, and elsewhere. In Wallowa National Forest ; noted on Big and Little Sheep

creeks at 5,950 feet.

California.—Klamath and Trinity mountains. Mount Shasta region and southward

throughout Sierras. Immediate sea beaches southward to Point Arena (Mendocino

County) and inland up Smith River (northwest Del Norte County) to Gasquet, below

500 feet. West side of Sierras to head of Little Kern River and to South Fork of Kern

and main Kern River Divide ; on east side, down to Cottonwood Creek. Southern cross

ranges and southward to San Jacinto Mountains ; westward to the coast redwood belt,

and eastward to Warner Mountains. Northern California, at 5,000 to 7,000 feet; at

6.000 to 10.000 feet in central part; at 8,000 to 11.000 feet in southern part. Klamath
National Forest, at 5.000 to 7,000 feet; northeast of Mount Shasta, about Black Butte

and Butte Creek, 'at 5,000 to 5,600 feet; Goosenest Mountain and eastv^'ard to east and

northeast slopes of Glass Mountain (about 14 miles south of Tule Lake on line between
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Siskiyou and Modoe counties) at 6,700 to 7,500 feet, and \yarner Mountains (Modoc
County), here noted on South Deep Creeli ; west base Mount Eddy in Trinity National

Forest, at 5.000 to 7,000 feet; northeast slope of Mount Shasta at 5,400 feet altitude (3

miles northeast of Ash Creekj to 5,600 feet (8 miles northwest of Inconstauce Creek i ;

between south base of Mount Shasta and Black Fox Mountain ; general over Mount Shasta,

Plumas, Lassen Peak, and Diamond Mountain National forests, at 6,000 to 7,500 feet, or

sometimes between 4,000 and 8,000 feet. North slopes of Lassen Peak on Hat Creek,

south slopes down to 5,500 feet. Plumas Coiintij: Eastward to Prattville and to west side

of Spanish Peak range (west of Qiiincy), below 5,500 feet and westward to Bucks Valley

at 5,100 feet. Sierra County: Eastward to east side Yuba Pass (above Sierra Valley i ;

westward from 6,000 feet on west slope of main divide down to 5,200 feet (Basset Road
House) ; South Sierra A'alley eastward into Nevada. Nevada and Placer counties: West-

ward from Truckee on Truckee Canyon to Donner Lake region and down west slopes of

Sierras from S,000 feot, to Cisco and Emigrant Gap below 6,000 feet. Eldorado County:
Eastward to Tallac (south end Eake Talioei and southward (along Little Truckee River) ;

westward to Grass Lake Valley at 7,800 feet ; west slope Sierras from Summit (7,500 feet)

westward to Echo (5,500 feet). Alpine County: Eastward to Silver Creek at 7.500 feet,

and westward over Mokelumne Pass into Calaveras County, here extending to point 10

miles west of Bloods. Northern Sierras, at 6,000 to 9,000 feet—sometimes down to 4,500

feet on west slopes ; Stanislaus National Forest, at 6,000 to 9,300 feet—rarely down to

3,500 feet or up to 10,000 feet. Tuolumne County: Eastward on east side Sierras over

Sonora Pass (9,600 feeti to Walker Creek Valley (8,200 feet i. Mono Pass (10,200 feet i. and
adjacent west slopes of Mount Dana, Mount (jlibbs. Saddleback Lake, and Tioga Pass ;

westward on west side Sierras to between ('old Spring and Eureka at 6,200 feet ; .Vspen

Meadows at 6,200 feet. Mariponn County: Westward to 6,400 feet (road Yosemite to

Crockers), Fish Camp (3 miles south of Wawona I at 4,900 feet. Mono County: Eastward
nearly to Mono Lake on Leevining Creek, below Mono Pass from 9,400 feet down to Walker

Lake, DeviTs Cauldron, and southward to Mammoth. Southern Sierra National Forest, at

6,900 to 10,500 feet—rarely down to 5,500 feet or up to 11,500 feet ; generally at 9,000 to

11,500 feet on east slopes. Fresno County: Westward to Junction Meadow, Dinkey Creek

(tributary Kings River) below 5,500 feet ; eastward to Kearsarge Pass. Tulare County:

Noted around Rowell Meadow and southward to Clover Creek divide ; upper Kaweah River

region ; upper part of Sequoia National I'ark and about Alta Meadow ; head basin of East

Fork of Kaweah River (Mineral King to Farewell Gap) ; on high ridge between Cliff

Creek and Deer Canyon (tributaries Kaweah River). Headwaters South Fork of Kaweah
River. San Gabriel National Forest, summits of eastern part, at 8,000 to 10,000 feet

—

rarely down to 3,000 feet or up to 10,400 feet. San Bernardino National Forest, sum-
mits of eastern part, mainly above 8,500 feet—rarely down to 6,900 ; In this Forest,

known on Grayback Mountain, Big Bear Valley, Bluff Lake, ridge between Santa Ana
Canyon and Bear Lake, and Bear Creek Meadows. San Jacinto Mountains, above 9,500

feet on west slope, and above 7,000 feet ou east slope. Only on San Jacinto and
Tahquitz peaks : noted in Round Valley, between Deer Springs and San Jacinto Peak,

between latter and Maiuon peaks at over 10,000 feet elevation.

Lower California.—Northern part of Mount San Pedro Martir at about 8,500 feet.

East of the Pacific region, this piue ranges from northern Idaho and Montana
southward through Wyoming. Utah, and western Colorado, also in the Black

Hills of South Dakota, and will be dealt with in a futui'e publication.

OCCURRENCE.

On high plateaus and benches in vicinity of streams, mountain meadows, and lakes,

on broad ridges, and on long, gentle slopes and bottoms of stream basins. North and east

slopes are more favorable than west slopes, while south slopes, except in sheltered coves,

are least favorable. P^specially abundant in Sierras about mountain meadows and lakes.

The typical coast form (commonly distinguished as Pinus contorta) occurs on sea coast

in sand dunes and barrens find sometimes about tide pools and swamps. Adapted to

dry, gi-avelly soils, but prefers sandy, moist ones of gentle slopes, depressions and pla-

teaus, where the largest growth occurs. Stunted forms grow persistently, ho\Vever, in

crevices of solid rock throughout head basins of nearly all Sierra streams. It avoids

limestone.

In Sierras it forms extensive pure forests, particularly about meadows, while on
higher, rocky, broken ground it is associated mainly with Jeffrey pine, red tir, and west-

ern white pine, and sparingly with black hemlock and aspen. At high elevations in Ore-

gon, with Douglas fir, alpine fir, straggling noble and amabilis firs.

Climatic Conditions.—Apparently intermediate in requirements between Douglas fir

and Engelmann spruce. Demands more moisture in soil and air and a lower average
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tomporatiiro than Douglas fir or yellow pine, but probably less molsturp and higher
tcmpcraturo than Enjrclmann spruce nud alpine fir. Actual climatic requirements not
fully determined.

ToLKUANCK.—Very intolerant of shade, especially when youu:;, but able to persist for
a lonj; time (20 or 30 years) in very dense stands or for a shorter period under spe-
cially adverse light conditions. Requires and thrives best in full light. Even aged
stands with full top light, such as commonly follow complete destruction of the former
forest by fire, thrive for many years (.50 or 60) in dense stands with little natural thin-

ning out, while a thinning of overtopped trees at earlier i>eriods in uneven-aged stands
i.s a proof of its inability to endure long-continued shade.

RKPiiODiTTiON.—T'sually a prolific annual seeder and large numbers of cones are borne.
Seed of high rate of germination, and with persistent vitality. Bears fertile seed at
from r> to 10 years of age when in the oi)en. In crowded stands cones are Iwrne by trees

from 1.5 to 20 years old. Small, light seed widely disseminated by wind—to about 200
yards from mother trees. Scpiirrels and birds destroy great numbers of seeds, but the
effect on reproduction is inappreciable. Extension by natural seeding is ordinarily slow,
scant, and uneven, but with aid of fire is exceedingly thick and even, p-ull light and
exposed mineral soil are requisites of good reproduction. The latter condition is pro-
duced by fire, which, when it does not consume the cones, leaves tliem open or in condi-
tion to open and release their seeds. Fire is thus especially instrumental in the repro-

duction of this pine.

Gray Pine; Digger Pine.

Phnix xahiniiDKi Doii.i;las.

DISTINGUISHING CHARACTERISTICS.

Gray or Di,2:g;er pine owes its common names to the pale blue-green color of

its foliage and to the fact that the lai'ge seeds furnish an important food to the

California Digger Indians. Its gray, thin-foliaged crown of one or two long

upright forks with lower drooping small branches distinguishes it at long dis-

tances from associated trees. The meager foliage permits the big, dark cones

to l)e seen half a mile away. Young trees form a rounded or pyramidal crown
of upright branches from a short, thick stem. In middle age two or more of

the upper branches grow very large and long, forming conspicuous U-shaped

forks. Old trees are from 50 to 75 feet high, with a bent or rarely straight

trunk from 20 to 30 feet long and from 18 to .30 inches in diameter. Larger

trees are sometimes found. The bark of young trees and of branches is a dull

gray ; that of mature trunks is about 2 inches thick and very roughly furrowed

and ridged. The rid.ges are scaly, wide, irregularly connected, and of a dark

gray-brown, tinged with purple-red in unweathered parts. The thin, drooping

clusters of leaves, a light blue or gray-green, occur two in a bundle (fig. 17, a),

and are from 84 to about 12 inches long. Those of a year's growth remain on

the tree for three or four years. When the tree is planted for ornament in a

rich, irrigated soil, within its natural range, the foliage becomes very much
stouter, giving the tree an entirely different aspect from one grown in its dry

native habitat ; the cones of such cultivated trees are usually smaller. With
the exception of the Coulter pine, the gray pine produces the largest and heav-

iest cones of any American pine (fig. 17). They mature by Septjmber of the

second season, remaining firmly attached to the branches for a number of years.

The cone scales open very slowly, so that seeds continue to be shed for several

months. Indians hasten the opening of the cones by placing them in a small

fire. Cones are from (U to 10^ inches long. The tips of the scales are a red-

dish or chestnut brown, later weathered and grayish brown. The seeds (fig.

17) and short wings are very dark chocolate or blackish brown. Seed leaves

commonly 15, but often l(i. Wood, very coarse-grained (the result of scattered

or open stands), dark yellowish brown, often tinged with red; locally used for

fuel.
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Longevity.—Little is definitely Ivuown of the longevity of this pine. It ap-

pears to attain its average full growth in from 60 to 80 years ; trees from 20

to 24 inches in diameter are from 40 to 50 years old. Recurring fires, to which
it has been subjected, seem to prevent its longer survival. Tf permitted, it

would probably not attain an age of over 1.50 years except in a brolcen and
dec-repit form.

RANGE.

California.—Foothills, lower monntnin slopes, and hish vallpys (at north) of coast

ranges and Sierras.

Coast Rfuiyen.—From upper Sacramento and Trinity rivers and Hoopa Valley (on
Klamath River, Humboldt County) to southern cross ranges; generally at elevations of

500 to 4,000 feet—occasionally to 5,000 feet. Shasta Countij: North limits, delta in

Sacramento River Canyon, above mouth of Pitt River, at 1,150 feet, and at point 15
miles up McCloud River ; eastern limits, isolated bodies in northeastern corner of county
on hills west and south of Fall River, and on Hat Creek (near Cassel), main body end-
ing 2 miles east of Montgomery Creek (tributary Pitt River) ; west limit, on west side
of Sacramento Valley on ridge west of French Gulch at 2.400 feet ; south limit, immedi-
ately on Sacramento River at Anderson (11 miles south of Redding). Triniti/ Cniinty:

North limits. Trinity River and Weaver Creek considerably above Weaverville at 2.100
feet, Canyon Creek (10 miles above .Junction) at 2,400 feet; western limit, east side

Mad River Valley on bottom slopes of South Fork Mountain. Humboldt Countji: Only
in Trinity River bottoms, mainly in Hoopa Valley (north limit), Supply Creek Canyon
and Redwood Creek (west of Hoopa Valley near Bair ranch), west limit. Tehama
County: Eastward on west side of Sacramento Valley to point 8 miles west of Red Bluff

(700 feet), and 2 miles southwest of Paskenta ; on coast range (G miles west of Beegum
post-offlce) at ."i.OOO to 3,400 feet. Mendocino County: Westward to west slopes of Eel

River, at 1,900 feet, and northward on Russian River to Hopland. Sonoma County:
Westward to west side of Russian River ; southward to Alexander Valley (Russian River,

south limit in coast ranges). Saiia County: South and southwest slopes of Mount St.

Helena at 400 to 2,800 feet, southward on ridge east of Napa Valley to point several

miles south of Calistoga ; also on ridge west of Napa Valley nearly to Rutherford (south
limits in north coast range). Yolo County: Eastward to east ends of ranges on both
sides of Capay Valley (south limit in north coast mountains). Colusa County: East-

ward in Sacramento Valley foothills to hills about Sites, ridge west of .\ntelope Valley,

hills bordering Cortena Creek, to point within about 10 miles of Williams, and to

one between Arbuckle and Dunnigan (Southern Pacific Railroad). Lake County: Gen-
eral between 2,500 and 3,000 feet, but on north slope of Mount St. Helena only up to

1,500 feet. South of San Francisco, on north slopes of Monte Diablo (Contra Costa
County) at 800 to 3,000 feet, and on east slope near headwaters of Marsh Creek. Mount
Hamilton Range (Santa Clara County), west side at 2.000 to over 4,000 feet; also

farther south about Gilroy Hot Springs. Not in Santa Cruz Mountains west of Santa
Clara Valley nor about Monterey Bay (^Monterey County). Common in Santa Lucia
Mountains, east of summit, at 400 to 2,500 feet ; and also on west slopes in vicinity of

Los Burros. .Vbundant in Reverse Canyon south of .\rroyo Seco and east of Santa Lucia

Peak ; also on nearly all slopes on south side of divide, except on Santa Lucia Peak ;

south of Santa Lucia Peak about 1 mile below Milpitas schoolhouse ; on San .Vntonlo

Creek to Jolon and vicinity upper San Antonio Creek slopes and tributaries to 2,000 or

2,500 feet, here meeting lower border of Coulter pine ; southeast border of Monterey
Cuunty on hills about Priest Valley, and eastward into west border of Fresno County.

San Benito County: Common on Gabalan and San Benito ranges; Chelone Creek Canyon
and neighboring hills ; higher hills west side of Bear Valley and northward on higher

parts of Gabalan Range to point opposite Tres Pinos ; second ridge east of San Benito

Valley (south of San Benito post-office), and farther south on hills most of the way to

Hernandez and New Idria ; hills about Bitter Water Valley. In San Luis Obispo National

Forest, at 1,000 to 3,000 feet. Noted a few miles south of Templeton on east side San
Luis Obispo Divide, but very rare on west side of San Joaquin Valley from south border

of San Benito County southward to end of valley. Below 4.000 feet in San Rafael and
San Emigdio mountains, and on north slopes of Mount Pinos ; Santa Ynez Range, at

500 to 5,000 feet ; slopes of Sierra Liebra and extending nearly down to Antelope Valley.

Sierras: General on west side, in upper foothills, from mouth of Pitt River to Walker
Basin. In northern part, chiefly at 500 to 2,500 feet—sometimes to 3,000 feet, or In

canyon of South Fork of Yuba River, to 4,200 feet ; in central part, range mostly 800 to

3,000 feet, but occasionally reaching 4,000 feet. Tehama County: West limit on Sierra

foothills, 7 miles east of Red Bluff (on Sacramento River) ; oast limit, 1 mile east of

Paine post-office, at 3,000 feet, and Lyonsville. Butte County: Westward to point 2 miles
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east of Cblco, 8 miles east of Nelson, and to ralermo ; eastward to point 1 mile east of
Magalia (2,300 foet). West Branch Feather River, Yauliee Hill, Harts Mill (1,700 feet;

7 miles east of Ridwell Bar). Yuh'i Count!/: Westward to point 12 miles east of Marys-
ville ; eastward to west base of Oregon Hills. Xcrada County: Eastward nearly to

Grass Valley and Nevada City. Placer Count}/: Westward to Rocklin (22 miles north-

east of Sacramento) ; eastward to Colfax and considerably farther in canyon of North
Fork of American River. Sacramento Connti/: Westward to Natoma (American River)
and Michigan Bar. Ehlorado Coiinti/: Eastward 3.000 feet to point .^ miles east of

1 lacerville. Pleasant Valley, canyons of North, Middle, and South Forks of Cosumnes
liiver and Jloiint Orcum. Amador Conntti: Westward to point 1 mile east of Carbon-
dale; eastward to Olota, .Jackson Reservoir (l.tlOO feet), volcano basin (Suitor Creek),

and between volcano and Oleta. Calarrras Count!/: Westward to point few miles east of

Wallace and some miles below Tiittletbwn and Angels; eastward to Rich <!old Oulch,

Mountain Ranch, Mokelumne River at least to crossing between West Point and Defender,

fo point .'') miles east of Murpheys (3,200 feet), and farther in canyon of North Fork
Stanislaus River. Tuolumne County: Westward to point 8 miles east of Cooperstown
(1,200 feet) ; eastward to Cherokee Mine (east of Soulsl\vville), Iletch-Hetchy Valley

(on main Tuolumne River), to 3,.500 feet on JHddle Fork of Tuolumne River. Mari/iosa

County: Westward to point .3 miles east of Merced Palls ; eastward to point .5 miles east

of Coulterville (3.200 feet), to point 2 miles north of Cold Springs (Mariposa road),

to point on Merced River about 5 miles east of Mariposa, some distance east of Chow-
chilla at 3.100 feet, ridge near South Fork of North Fork San .Toaquin River. Madera
County: Westward to point 2 miles west of Raymond (000 feet) and 10 miles east of

Madera (1,000 feet) ; eastward to point 3 miles northeast of Wassama (3,100 feet),

some miles east of Fresno Flat, at 3,000 feet, ridge east of North Fork, at 2.GOO feet.

Fresno County: Westward to point 4 miles east of I'olbisUy, to Letcher, mouth of Mill

Creek, on Kings River about 20 miles east of Sanger ; eastward to Fine Ridge east of

Toll House, Big Creek, and Trimmer Springs (on Kings River). Distribution interrupted

in southern Sierras ; occurs in valley of Kern River from point 1 mile west of Walker
Pass to Kernville, at elevations of 2,jj00 to 5,000 feet ; southward to Walker Basin at

3,100 feet, and northward on Greenhorn Mountains, continuously into Tule Indian Res-

ervation. Abundant from Kings River northward, but absent from parts of Tule River

Jiasin, from Kaweah basin, and from region between Kaweah and Kings rivers, but

reported in Esbom Valley. Kern County: Kernville to Havilah, Walker Basin, and nearly

to Caliente ; east of Caliente on north slopes about U miles up Caliente Creek (1,400

feet), and to far beyond Piute post-office, going eastward to west edge of desert, here

meeting upper border of tree yuccas ; west of Caliente, on slopes of Bear Mountain

;

south of Caliente, common on slopes of Tehachapi Pass ; encircles Tehachapi Basin, east

of Tehachapi, on hills between Tehachapi Basin and ]\Iohave Desert ; west of Tehachapi

Valley, on divides about Brite and Cummings valleys ; westward fi-om west end of Cum-

mings Valley for about 12 miles to promontory overlooking Kern River plain.

Reported northward in Coast Mountains to south slopes of Siskiyous, eastward to

Owens ^'alley, and southward to San Bernardino Mountains.

OCCURRENCE.

In "hot, dry valleys and on dry foothills. Grows thriftily on driest, shallow, coarse,

gravelly soils—often baked and cracking throughout rainless summer. Unaffected even

where brush is killed by drought. Nevertheless it grows rapidly and very thriftily

when planted in moist, rich soils within its range, where it becomes a much heavier

foliaged tree.

Does not form forests, but occurs mainl.t in open groups or widely scattered at lower

elevations, mostly with chaparral and foothill oaks ; higher up, less abundant and

mingled with scattered western yellow pine, which often extends below its main belt.

Best growth between 2,000 and 3.000 feet, where it is the only pine in chaparral.

Climatic Conditions.—Not fully determined. Climate most suitable, apparently t'lHt

only of arid regions.

Tolerance.—In early life endures shade, but does not require it. Seedlings come up

and grow rapidly under chaparral. In late life general appearance of tree indicates need

of, or adaptation to, the fullest light.

Reproduction.—An annual seeder, but certain years cones are more abundant than

others. Germination only moderate, and vitality of seeds (out of cones) transient.

Large, heavy seeds scattered but little by wind, and falling mostly close to seed trees;

hence reproduction mainly near seed trees. Seeds germinate late in winter during rainy

season, usually under some shade and upon rough, bare mineral soil.
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Coulter Pine; Bigcone Pine.

Pi)iii.s (oultcrl L;uiil)i'rt.

DISTINGUISHING CHARACTERISTICS,

Although ;i smaller tree. Coulter pine remotely resembles in general appear-

ance young or middle-aged yellow pine, from which, however, its stiff, much
heavier foliage, stouter twigs, and huge cones distinguish it at once. Ordina-

rily it is from 40 to 60 feet high, with an irregularly open, heavy-branched

crown. The clear trunk is short (from 10 to 15 feet), and from 18 to 30 inches

in diameter. Occasionally trees reach a height of nearly 75 feet and a diameter

of '.U feet. The big lower branches are long, bending downward, often to the

ground, and with an upward curve at their ends ; immense bunches of erect,

stiff leaves conceal their extremities. The bark is early roughly broken, even

on young trees. That of old tnuiks Is roughly furrowed and ridged and of a

very dark or blackish l)rown ; the ridges are wide, roughly scaly, and irregularly

connected with one another. Leaves, 3 in a bundle (fig. 18, a), are from (ji to

about 12 inches long ; as a rule, about 9 inches. Many of the leaves begin

falling during the third sunnner, but they persist until the fourth summer.

They are a deep bluish-green. The horribly armed, extremely heavy cones

(fig. 18) distinguish this pine from all of its relatives and associates. Young

trees (from 20 to .30 years old) bear cones. The cones mature l)y August of the

second summer and are from 9 to about 14 inches long. During October the

cones open partly and continue to shed a few of their seed for several months
afterward. Some of the cones remain attached to the branches for five to six or

more years. The ends of the cone scales and their sharp, strong points are yel-

lowish day-brown ; the inner portions of the scales are dark purple-brown.

Seeds (fig. IS, h) and their short narrow wings are a deep chocolate brown, the

latter often paler. Seed leaves, to 12, sometimes 13 qr 14. Wood, light, soft,

coarse grained, and reddish brown ; suitable for second-class lumber, but rarely

cut. A comparatively short-lived tree.

Longevity.—Trees from 20 to 26 inches in diameter are from 110 to 125 years

old. It probably does not reach a greater age than 200 years. Further study

of its longevity is required.

RANGE.

Southern California (coast and cross ranges) into northern Lower California. Only
on inner coast range from Monte Diablo to Monterey Bay, south of which on western
coast ranges also, south to San Diego County ; generally between ;{,0()0 and 6,000 feet

elevation.

C.\LiFORNiA.—Monte Diablo in places to crest of main ridge. Fremont Peak at north
end Gabilan Range (between Salinas and San Benito rivers) and on higher ridges of this

range a few miles south of Fremont I'eak ; formerly over whole summit of range. Santa
Lucia mountains at 550 to 4,600 ; Santa Lucia Peak nearly to summit and west in upper
Arroyo Seco canyon, divide between head of latter and Milpitas Creek, Willow Creek
(tributary Arroyo Seco) from mouth to head of Tassajara Creek. Bear Valley, Carmel
River, Indian Creek, coast ridge near Sur River (above o,600 feet), near Cone Teak
(southwest Santa Lucia Peak) from 2,500 to 4,000 feet, but not in Pine valley. Summit
of ridge west of Carisso Plains (San Luis Obispo County) at 1,500 to 2,750 feet. Santa
Barbara National Forest on summits and north slopes from Zaca Lake to Mansana Creek
(tributary Sisquoc River), on upper Sisquoc River Basin, and on Big Pine Mountain and
Mount Medulce in San Rafael Mountains, at 1.500 to 2.700 feet, and on summits of

Santa Ynez Mountains ; noted on Rancho Nuevo Creek. San Gabriel Mountains up to

6,000 feet in vicinity of Mount Gleason, on Tu.iunga canyon at 3,300 to 4,000 feet, at

head of Alder Creek at 5.000 feet, in vicinity of Waterman Mountain at 5.500 to 6,000
feet, and on Strawberry Peak at 5,000 to 6.000 feet. Common in San Bernardino moun-
tains at 3,800 to 6,000 'feet, sometimes down to 3,500 and up to 6,700 feet, limited to
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Lleei- Creek and Crass valley drainages. Bear Valley (G.7()0 feel), south side Little Bear
valley, Santa Ana and City ("reek eanyons, but not west of Strawberry Kidse nor east of
Coxey Kanch. Common in .San Jacinto Mountains at 4, ")()() to ti.riUO feet, sometimes down
to ;>,r>00 feet and up to 7,000 feet or 7,500, as above Strawberry valley ; only on south
and west sides of mountains. Santa Ana Range only at head of Trabuco Canyon and
southwest side Santiago Peak nearly to summit. I'alomar or Smith Mountain (south-
west of San Jaeinto INIonntains) only below Iron Spring. Common in Balkan Mountains
to the south and in northern part of Cuyamaca Mountains at 4,r)00 to 7,000, and some-
times down to 4.000 feet ; noted near Julian at 4,100 feet. Laguna Mountains (north
of Mexican liiKM, only on crest of east side.

L()Wi:k C.M.iFoHMA.—Not within some miles of international Ijoundary, but farther
south in Hanson I>aguna Range above 4,000 feet and south to Mount San Pedro Martir
at 8,000 to highest summits (11,000 feet).

(K'CUKKENCE.

On dr.v, warm slopes and ridges, as well as sometimes on more moist, sheltered north
slopes in chaparral. In dry gravelly loam soils.

Never in pure forests. At lower altitudes, singly or in groups on summits, in shel-

tered ravines, and hill coves; higher up (from o,500 10.5,000 feet), with incense cedar,

yellow pine, big-cone spruce, and oaks ; sugar pine and white fir appear with it between
5,500 and 7,000 feet, but here Coulter pine soon thins out and disappears.

Climatic Conditions.—Temperature on coastal mountain slopes 25° to 35° F. and
from 15° to 100° F. on inland mountains. Humidity high near coast, where cloudy,

foggy days are frequent, and low toward inland, or eastern limit of range. Precipita-

tion, from 20 to 30 inches, and chiefly rain. In southern inland mountains it some-
times endures almost arid conditions, with long drought and rapid evaporation during
summer.
Tolerance.—Demands light except in youth, when it endures shade of chaparral.

Repkoduction.—Persistent, periodic seeder, bearing cones often when 10 to 15 feet

high, and usually in three-year cycles. Germination of seed only moderate, and vitality

(out of cones) transient. Heavy seeds; ripe in August, shed very slowly, sometimes not
until or after following January ; they commonly fall close to seed frees. Reproduction,
never dense, is usually scattered and on exposed mineral soil and where there is little

humus.

Monterey Pine.

Flinifi rudiula Duu.

DISTINGUISHIN (J CHARA( "TERISTICS.

Monterey piue is unique in its isolated sea-coast Labitat, where, according to

exposure and density of stand, it has a comparatively tall, clean trunk topped

by a conspicuously open, irregularly long, and large branched crown. Old trees

are apt to have flattish crowns, while younger trees usually have narrow,

rounded crowns. The dense foliage is brilli.'int deep grass-green. Trees from

00 to 90 feet in height and from IG to 24 inches in diameter are common, but

a height of nearly a hundred feet and a diameter of Sh or 4 feet, and occa-

sionally .5 or G feet, is sometimes attained. Bark of adult trees is a deep red-

dish or blackish brown. It is broadly ridged and deeply furrowed, the flat

ridges cut into close, distinct plates. Leaves of a season's growth, which are

slender and about 4J to (! inches long, remain on the tree until the third year.

They occur chiefly 3 in a bundle, with occasional clusters of two on the same

branch or tree (fig. 1!)). A form of this tree (/'. radiata var. (h) hinnata Lem-

mon (189.5) = P. insifjnis var. hhnxita Wats.. 187G) growing on the California

coast islands Santa Cruz and Santa Kosa, has most of its leaves 2 in a bundle,

but not infreciuently bundles of .'i on the same tree. Otherwise, the characters

of this form are the same as those of the mainland tree. Other North American

pines (Pinus cchinata) exhibit similar variati(Mis, which, like those of the

])resent tree, are deemed insufficient to establish varieties. The cones (figs.





(.To liiee page 58.)



FOREST TREES OF THE PACIFIC SLOPE. 59

20, 21) are mature by the middle or end of August of the second season. They

remain strongly attached to the branches and closed for from six to ten or

more years; cut from the trees and dried in the sun, they open readily. The

Fig. 10.

—

Pill us iddidiu.

tips of the cone scales are smooth, shiny, and a dark russet-brown, the inner

portions being darli purple. Tlie seeds (fig. 21, a), with their jet-black pimpled

shells, are readily recognized. Seed lea\es commonly 5 to 6 ;
occasionally 7.
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Wood, coarse-grained; aiiiuiiil rings often from one-half an inch to nearly an
inch thick. It is soft. light, and i)ale yellowish brown ; suitable for coarse
lumber, but not used commercially.

LoxtiKvrrY.—Short-lived. It grows very rapidlj' from the start, l)()th in height
and diameter, attaining its full size in from 80 to 100 years, and probably rarely
passing the age of 150 years. Trees from K; to IS inches in diameter are from
28 to 35 years old.

Fn;. i;o.

—

I'iniix rudiata, clo-jed t-one.

RANGE.

Central California coast and islands ; also (luadelupe Island off Lower California. Cali-

fornia coast, on i'oint I'inos, south of Monterey Bay, from sea over Huckleberry Hill to

an elevation of 800 feet, and inland also, for about 3 miles, on the summit and north-

east side of the ridge (1.000 to l.L'OO feet hish). which connects El Toro Uanse with

Huckleberry Hill ; also on coast in Santa Cruz County ; nortli of Monterey, from I'oint

Ano Nuevo to Big Creek. A third tract, near coast in San Luis ohispo County, is near

Cambria. Occurs also on Santa Rosa and Santa Cruz islands, off California coast, and

at 2,000 to 4,000 feet elevation on CJuadelupe Island, off Lower California coast.
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OCCURRENCE.

Confined to slopes, bluffs, and ridges. Grows well in coast sand and also heavier inland
soils. Short lived in arid situations, hut does not thrive in wet soils. On coast, occasion-
ally mixed with Monterey and Gowen cypresses ; inland, forming interrupted pure forest,
occasionally with groups of California swamp pine^in moist places.

Climatic Conditioxs.—Seasonal temperature from 2.5° to 95° F. Annual average pre-
cipitation, not over 17 inches, and wholly rain. Close proximity of range to sea gives
humid air, while at least one-third of days are cloudy or foggy.

Fig. 21.

—

Pinus radiuta, open cone: a, seed.

TOLER.\NCE.—Very tolerant, growing in pure, dense stands, where trunks clean them-

selves well and trees maintain good crown cover, under which humus accumulates rapidly.

Isolated trees usually retain low side branches, with heavy foliage until old age.

REPRODt'CTiox.—Prolific annual seeder. Seed with very high rate of germination and
persistent vitality. Produces cones at early age. Long persistent and closed cones shed

seed only after several years ; often opened only by fire, which is followed by very dense
reproduction, particularly in exposed mineral soil.

15188—08 5
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Knobcone Pine.

Piniis (ittvimuta Lenuuon.

DISTINGUISHIN G CHARACTERISTIfS.

The form and size of knobcone pine varies considerably, according as it grows

in exposed or in sheltered situations. It is connnonly from 15 to IM) feet high

and from G to 12 inches in diameter. Exceptionally large trees are from liU to

80 feet high and from IS to 20 inches in diameter. Except in very dense stands,

trees of these sizes have broad, pyramidal crowns, the slender branches curving

outward and upward toward the stem ; the branches grow from the trunk in

distant circles, giving an open aspect to the crown. Old trees are peculiar in

having the trunk foi-ked near its middle, thus forming a thin-foliaged, oi)en,

narrow crown. The bark of old trunks is thin, dull brown, and shallowly fur-

rowed and ridged, mainly near the ground; the ridges have large, loose scales.

The bark of young trunks and of branches and upper stems of old trees is

smooth and light brown. The foliage is nearly always light yellow-green. The
leaves (fig. 22), 3 in a bundle, are slender, often with a twist, and from 3 to

sometimes 7 inches long, but mainly from 3* to 5 inches. Leaves persist for

about four or five years. The cones (figs. 22, 23) mature by September of the sec-

ond season. Clusters of them, rigidly attached and bent down, encircle the main
stems of even small trees (from 5 to 8 feet high) and are the most striking

character of this pine. They adhere to the branches and trunk indefinitely

;

many trees showing that they have retained their cones for nearly fifty years

(embedded in the trunk). Moreover, the cones very rarely open until the tree

is killed or they are cut from it ; then they open only slowly. In collecting the

seed it is necessary to force the cones open by moderate artificial heat. When
ripe they are a light yellow or clay brown. The seed (fig. 23, h) is blackish.

Seed leaves, 5 to 7, sometimes 8.

Wood rather light and soft, coarse-grained, brittle, pale yellowish brown, and

usually with a thick layer of sapwood.

LoHgcvUy.—But little is known of the age limits of this tree. It is com-

monly killed by the reciu-riug fires which run over the dry slopes it inhabits.

Considering the unfavorable conditions (barren and dry soils) under which it

grows, its diameter growth, as well as its height growth, is rather rapid during

early life (from 15 to 25 years old). Trees fi'om 10 to 12 inches in diameter

are from 40 to 60 years old. Probably it does not attain an age of over 100 or

150 years. Further study of its longevity is needed.

RANGE.

Throughout Coast Mountains of southern Oregon, of California, and also in southern

Cascades of Oregon and northern California Sierras.

Oregon.—Southwestern part south of McKenzie River, and eastward to western slopes

of Cascades, where it occurs at 1,000 to 2,000 feet elevation.

Califounia.—Klamath National Forest, at about 5,000 feet ; Trinity National Forest,

above .5.000 feet, extending eastward to Shasta and Whiskeytown (near Redding) and
southward throughout the coast ranges. Siskiyou County: East slope of Scott Mountain,

between Gazelle and Scott Valley, at about 4,000 feet, and thence to near summit

;

west slope of Marble Mountain Divide (west of Scott Valley), and thence into Russian

Creek basin, scarce on North Fork of Salmon River, especially west of Sawyers Bar

;

extreme western Siskiyou County (between Salmon and Trinity summits, on trail from

forks of Salmon River to Hoopa) up to about 5,400 feet. Hiimhohlt County: West slope

of Trinity Mountain (east of Iloopa Valley) between .3,700 and 4,100 feet. In Trinity

County on Canyon Creek near Dedrick. Shasta County: Common on Sacramehto River

about Redding (westward also 10 or 12 miles, reaching Clear Creek), and sparingly

up river to Gregory (Baird Switch) ; also along lower McCloud River near Baird, north-
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ward up river valley for about 15 miles. Lake County: East slope of Bartlett Mountain

from about 3,000 feet down to Bartlett Springs, and eastward to west side of Indian

Fig. 22.

—

Pinus uttouiata, closed cone.

Valley (about halfway between Bartlett Springs and Leesville) ; from Bartlett Springs

southward to northern Long Valley (about 1.800 feet) ; on road between Kelseyvillc
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!ind Konoktl Landing (west side of Clear Lake and south of Mount Konokti) ; Hijihland

Springs, and about 5 miles west of it on road to Ilopland : saddle of Cobb Mountain
(near upper Bis Sulphur Creek i, on road from Middletown to (Jeysers, and westward
on Big Sulphur Canyon to Socrates Basin, Little Geysers, also between Little Geysers
and Geysers (Sonoma County), yapa Count!/: Top of Mount St. Helena (at junction

of Napa, Lake, and Sonoma counties) ; between Toll House and south summit. Occurs

Fig. 28.

—

Piniis attonittt'i, open cone; b, seed.

in vicinity of San Francisco Bay, in Moraga Valley, on Santa Cruz Mountains, Point

I'inos (near Monterey) ; eastern slopes of Santa Lucia Mountains at head of Arroyo Seco,

San Antonio and Nacimiento rivers at elevations of about 2.000 to 3,000 feet ; but in

southern Santa Lucia Mountains, at Cuesta Pass, and on south side of the San Bernar-

dino Mountains, it occurs at 2.500 to 4,000 feet, or sometimes 5,500 feet ; on East Twin
Creek, at about 3,000 feet, and on City and Plunge creeks, at 2,700 to 4,600 feet.
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Reported from San Jacinto Mountains. Limited area on Mount Shasta at 4,000 to 5,600

feet, between I'anther and Mud creeks ; eastward to Fall River. West slopes of northern
Sieri-as, at 1,500 to 3,000 feet—occasionally to 4,000 feet, and southward to Yosemite
National Park (?). Forest Hill (between forks of American River), at 2,500 feet eleva-

tion; north slope of Merced River (T. 3 S., R. 18-19 E.) in Sierra National Forest

(north) ; Lake Tahoe National Forest, only near Lynchburg, at 4,000 feet, and on ridge

above Horse Shoe Bar (T. 13 N., R. 12 E.)
^

OCCtJRBENCE.

Usually on dry. exposed, steep southeastern slopes, but often in deep gulches and pro-

tected ravines. On poor, dry, rocky, or gravelly and sandy soils. Next to digger

pine it is the least fastidious of its kind regarding soil moisture. Frequently forms
extensive pure forests, especially in Oregon ; in foothills, it grows mainly in groups
or singly, while in San Bernardino Mountains it is sparingly scattered in western
yellow pine forests, with bigcone spruce, sugar pine, white fir, incense cedar, Coulter

pine, and oaks.

Climatic Conditions.—Endures seasonal temperature of from about zero to 95° F.,

with occasional heavy snows and an annual rainfall up to 45 inches.

Tolerance.—Next to digger pine, the least tolerant of Pacific coast pines.

Reproduction.—Abundant annual seeder, bearing cones at very early age. Seed with
high rate of germination and with very persistent vitality in cones, no matter how old

the cones are. Old trees often bear over 3.5 pounds of seed. Few cones open except

by the aid of fire, which is nearly always followed by abundant reproduction. Seed germi-
nates in the most barren soils, and seedlings are hardy from the start.

Pricklecone Pine; Bishop's Pine.

Pinus muricata Don.

DISTINGUISHING CHARACTERISTICS.

Pricklecone or bishop's pine is a little-lcnown species which, on account of

its endurance of conditions most unfavorable to the growth of other pines,

deserves the forester's careful attention. Ordinarily it is from 30 to 60 feet

high and from 12 to 20 inches in diameter ; trees from 75 to 80 feet high

and from 24 to 36 inches thick occur rarely. Young trees in an open or scat-

tered stand have dense, pj'ramidal crowns and short, clear trunks. Older trees

under such conditions bear a dense crown rounded at the top, with stout

branches still extending low to the ground. In dense stands, in which it fre-

quently occurs, the crown is much the same, but shorter, and the trunk is

cleaner. The bark, eaiiy broken even on young trees, is deeply furrowed and
rough, with dull purple-brown scales. The deep yellow-green foliage is con-

spicuously dense on the extremities of the numerous branches. The stiff leaves

(fig. 24), 2 in a bundle, are from 3i to 54 inches long; usually 3J or 4 inches.

Leaves of a season's growth fall from the branches during the second and third

summers. The cones (fig. 25), specially characterized by their indefinite per-

sistence, are mature in August of the second season, when their prickly scales are

shiny and a rich russet-brown. Many of them open and shed their seed in Sep-

tember and October, while some of them remain closed for a number of .vears.

A 'ingular fact concerning the persistent cones is that they are rarel.v or never

embedded in the stems of the trees, as in the case of other pines with persistent

cones. The stems of the cones are broken and slowly drawn or foi'ced from the

wood by each year's growth pushing against the base of the cone, which is

sometimes lightly held by the living bark. The seeds (fig. 25, «) are blackish

or very dark brown, with a roughish surface. Seed-leaves, usually 5, but often

4. Wood, light yellowish-brown, rather heavy and hard, moderately coarse-

grained ; of no commercial use.

Longevity.—Little is known concerning the longevity of this pine, which

appears to grow rapidly in diameter for the first 40 or 50 years. Trees from
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12 to 14 inches in diameter are from 75 to 80 years old. It is probably a short-

lived tree, rarely exceeding 150 or 200 years. Further study of its longevity is

desirable.

Fig. 24.

—

Pinus muricata.

RANGE.

California coast region from Mendocino County to San Luis Obispo County ; also

Lower California coast and island.

California.—From Fort Bragg, Mendocino County (usually in widely separated

areas), to Tomales Point—north of San Francisco Bay, ranging from near sea level to
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1 000 feet and extending about 1 mile inland ; soutli of San Francisco Bay, on summit

and north side of Huckleberry Hill (near Monterey) at 500 to 800 feet elevation, and

extending along coast to San Luis Obispo County.

LOWEK California.—Coast between Ensenada and San Quentiu and on Cedros Island.

Fig. 25.

—

Pinus viuricata: a, seeds.

OCCURRENCE.

In swamps, sandy plains, or steep, dry, wind-swept sandy or gravelly hills near

sea- best in peat bogs (watersoaked, sandy plains with heath plants) in north part

of range Very moderate in demands on moisture and quality of soil
;
thrives in poor,
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dry, gravelly sand, in peat bogs, and grows also in cold clay soils. Occurs in pure and
mixed stands. On sandy plains and gravelly slopes, in pure, crowded stands of slender

trees. On cold clay soils, often with coast form of lodgepole pine and Gowen cypress
;

sometimes also mingled with live oaks, Douglas fir, California laurel, wax myrtle, and
madroiSa.

Climatic Conditions.—Temperature of range rarely below 25° or above 95° F. Rain-
fall, from 20 Inches in north to 11 inches in south ; snow almost unknown. Atmospheric
moisture, high ; more than one-third of days cloudy or foggy.

Tolerance.—One of most tolerant pines ; frequently in dense stands with fairly heavy
crown cover and soil with good humus.

Reproduction.—Good seeder, bearing cones when quite young and about every yeai'.

Seed of high germination and with very persistent vitality (a number of years) when
held in closed cones. Seeds shed tardily ; opening of cones hastened by fire, which is

usually followed by dense reproduction. Aggressive, extending its range particularly

over cut and burned redwood lands contiguous to it ; then often replacing former forest

by its dense growth.

LARIX. lARCHES.

The Icarclies.a also called tamaracks, lose their leaves every fall, their branches

liecomiug bare in winter and in the spring putting forth new foliage. Their

leaves resemble somewhat those of other conifers in being needle-shaped ; but

they are really distinct from all the rest of our native cone-bearers in being

produced in little brush-like bundles, from 12 to 40 leaves in each (figs. 26 to

28), on all but the leading shoots, on which the leaves are scattered singly. The
little bud-like spurs which bear bundles of leaves are really aborted or sup-

pressed branchlets, which, if drawn out by growth, would show their leaves

disposed as in the leading shoots. Male and female flowers are borne singly

on the same branches or twigs of the previous year's growth. The male, or

pollen-bearing, flowers are small, rounded, or elongated yellow-green bodies

about the size of a small pea, and are borne naked ; the female flowers, which

produce cones and seeds, are also small, but are scaly. They are usually bright

purple or red, and are accompanied by a bundle of leaves.

The cones of larches mature in a single season and often remain on the trees

for one or several seasons. Two winged seeds are borne under each of the thin

cone scales. Larch cones open shortly after they are matured and shed their

seed. Seed-leaves, 5 to 6 or 7. Succeeding these the yoimg stem hears single

scattered leaA'es, as do also the leading shoots of In-anches. This manner of

leaf growth continues for several j^ears, and then the seedling begins to pro-

duce the adult clusters of leaves.

The larches are important forest trees. They produce straight, tall stems, the

wood of which is strong, moderately durable, and especially useful for round

and pole timber, as well as for saw timber.

At least three species of larch inhabit the United States. One is found

mainly in northeastern United States and the Canadian provinces, extending

westward to southern Alaska. The two others inhabit the northwestern T'nited

States, extending northward into Canada. A fourth species is probably confined

to Alaska.

Western Larch.

Larix occidcntalis Nuttall.

DISTIKGDISIIING CHARACTERISTICS.

Western larch is the largest and most massive of North American larches.

Its straight trunks grow ordinarily to a height of from 100 to 180 feet and to

" The name Larch (from Larix) is properly applied only to trees of the genus Lari.r.

During the last twenty-five years, however, "larch" has been, and still is, applied by lum-

bermen and woodsmen to the noble fir, Abies nobilis. This tree Is a true fir or " balsam "

and in no way directly related to the larches. The use of " larch " as a name for this

tree should be discontinued. It has led to much confusion.
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a diameter of 3 or 4 feet. Not infrequently trees reach a lieiglit of over 200

feet and a diameter of from 5 to 8 feet. The tapering trunks are clear of

branches for from 60 to 100 feet or more, while the crown is a narrow short

Fig. 26.

—

Larix occidentalis: a, seed.

pyramid running up to a slender point. The crown is very open and carries

comparatively few small, horizontal branches, which appear thinly clad with

leaves. Trees growing in specially favorable, protected .situations have rather
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long, narrow crowns with more or less weeping branches. Middle-aged and old

trnnlis have reddish cinnamon-brown bark, extremely thick (3 to 6 inches),

deeply furrowed near the base of the tree, where the ridges are strikingly

massive ; 20 or more feet above, it is much thinner and less deeply furrowed.

The exceedingly thick bark of old and of half-grown trees is a most important

protection against fire. Very many large trees bear evidence of having passed

through a number of destructive forest fires without damage to their vitality.

The bark of young trees and branches is thin, scal.v, and dark or grayish brown.

The color of the foliage, a pale yellowish green, becoming a bright lemon-yellow

in late fall, distinguishes the trees from their associates. The leaves, flatly

triangular and distinctly ridged or keeled on their inner face, are from about

1 inch to nearl.v 2 inches in length. In cross-section they show a single fibro-

vascular biuidle in the center and no resin ducts. The number of leaves in a

cluster, ranging from 14 to about 30, can not be depended upon as a distinctive

character. The cones (fig. 20) mature in one season and are ripe early in

August. They open soon afterwards and shed their seeds (fig. 26, a), which

are light chestnut brown. By the end of October or November the cones have

fallen from the trees. Cones vary from about 1 to 14 inches in length; their

foot-stalks are very short. Cone scales usually with a dense coating of delicate

whitish woolly hairs on the outside, below their centers. Seed-leaves, as a

rule, 6. Wood, clear reddish brown, heavy, and fine-grained ; commercially

valuable. It is very durable in an unprotected state, differing greatly in this

respect from wood of the eastern larch.

Longevity.—Long-lived, attaining an age ordinarily of from .300 to 500 years,

while the largest trees are probably from 000 to 7(K) years old. Trees fi-oin IG

to 20 inches in diameter are from 2.">0 to 300 years old. Further records of its

age limits are required.

RANGE.

High vallpys and mount.'iin slopes of southeastern British Columbia, northwestern

Montana, northern Idaho, Washington, and southward to Oregon.

Wasiiinotox.—Mountains of northeastern part, Blue Mountains, and southern part on
east side of Cascades. Not detected north of Omak Creek (eastern tributary Okanogan
River in north central Oregon, latitude 48° 10'), nor in Cascades north of head of

Peshastin Creek (tributary Wenache River, latitude 47° .30'). Mount Rainier National

Forest, 2.200 to .",000 feet on divide betwepn Natchos and American rivers ; also on upper
Natches, Tieton, upper Yakima, Atanum, Klickitat, and White Salmon watersheds, and
on Mount .\dams. Colville National Forest, northward from Columbia River to 4,000

feet in Kettle Range. General in Washington addition to Priest River National Forest

;

Columbia River in latitude 46° to 40°, and on Kamiak Butte, near Pullman (eastern

part State). Occasional stands in Blue Mountains of Wenaha National Forest, at 2,700
to 6,000 feet.

Okegox.—Blue and Wallowa mountains, and Cascades southward to head of Squaw
Creek (T. 16 S., R. E., lat. 44° 8'). Cascades, mainly on east side, but extending
across divide for short distance, along west side, from township 4, south (south of

Mount Hood) to head of Clackamas River (T. 6 S.). On north (at 2,000 feet to 4,600
feet), east, and south sides of Mount Hood and southward, on east side of Cascades, to

Tamarack Mountain (T. 6 S., R. 9 E.) ; here very abundant. Found next on Me-
tolius River (T. 12 S., R. 9 E.), southeast sides oi Mount Jefferson, thence extend-

ing southward to head of Squaw Creek (T. 16 S., R. 9 E. ), the southraost limit now
known. In Blue Mountains, on both sides of north and south ranges (included in eastern

division of Blue Mountains National Forest), at 5,000 to 6,000 feet; southward to head
of .Tohn Day River, and westward to township .30 east. Eastward through Wallowa
Mountains to Big and Little Sheep Creeks (T. 4G and 47 E., R. 3 and 4 S.) nearly to the

Idaho line.

The detailed range of western larch in Montana and Idaho will be dealt with
in a later bulletin.

OCCUBBENCE.

Mountain slopes, preferring north and west exposures—stream bottoms, valleys, and
flats ; rare in canyon bottoms and on mountain summits. Exacting in requirements
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of soil moisture ; best in deep, fresh, porous soils, but thrives on low, moist sites and in

dry, gravelly soils.

Sometimes forms pure stands, but usually in mixed stands. Its best growth is in

northeastern Washington, northern Idaho, and northwestern Montana, where it often

occurs in pure open forests in valleys and slopes. In the Blue Mountains of Washington
and Oregon, on typical flats. Ileri', also, areas of this larch and lodgepole pine are inter-

spersed through the forest of Engelmann spruce, white and lowland firs, and Douglas
fir ; the silvical characteristics of larch and lodgepole pine appear very similar in view of

common association. Of largest size at lower elevations along Priest River (Idaho), in

mixture with western white pine, western red cedar, Douglas flr, western hemlock, Engel-

mann spruce, and lowland flr. It is a more important part of Douglas flr forests some-

what higher up, where it is associated also with lodgepole and western white pines,

lowland and alpine firs, Engelmann spruce, cottonwoods, and birches. In Bitterroot

mountains (northern Idaho), in pure stands or with slight admixtures of Douglas flr and
M'estern yellow pine.

(_'LiM.\Ti(' Conditions.—Seasonal precipitation, from about 20 to about 30 inches,

with a moderately heavy snowfall remaining on ground until summer. Rains frequent

in spring and fall, but summers hot and dry.

Tolerance.—Very intolerant of shade throughout life ; probably demands even more
light than western yellow pine. This intolerance partly compensated for by early rapid

height growth, which carries it above suppressing heavier-foliaged associates. Appears
more tolerant on moist than on dry soils. In moist sites it grows in fairly dense stands,

and is tall, with a clear bole, and its lower branches are early killed and dropped ; while

on drier soils open stands or isolated trees occur with branches often retained to the

ground.
Reproduction.—A prolific seeder, but locally variable in seed production ; sterile

periods of from one to several seasons are likely to intervene. Rarely bears seeds as

early as the 25th year, but begins to bear proliflcally at 40 or 50 years. Seed has a

fairly high rate of germination and moderately persistent vitality. The thin scales of

ripe cones open and close very readily with alternate dry and wet weather, so that the

period and the rapidity of seed dispersion vary somewhat with local climatic conditions.

Usually much seed is shed on snow. Aliundant moisture recjuired for germination and
growth of seedlings. The chief competitor of larch is lodgepole pine, both finding suit-

able seed beds in burned-over areas with exposed mineral soil, where the kind of repro-

duction depends upon whether larch or pine has seeded first. If lodgepole pine has the

start, it shades out the more intolerant larch. If both species start together, larch may
preserve its numerical importance in the stand by more rapid growth. Its light foliage

can not prevent the growth of the pines, or of spruce and firs, and the typical occur-

rence of larch in mixed stands is a result. Favorite areas for pure larch reproduction

are those so thoroughly burned over as to preclude the immediate heavy reproduction of

lodgepole pine.

Alpine Larch.

Larix lyaUii I'aiiatore.

DISTINGUISHING CHARACTERISTICS.

The strictly alpine habitat of Alpine larch serves very largely to distinguish

it from the Western larch, which it resembles in some features. It is stunted in

ajipearance, from .30 to 40 feet higli and from 10 to 24 inches in diameter, with a

long, broadly pyramidal, pointed crown. Some of the branches are veiy long and

big, forming an open unsynmietrical crown. Somewhat larger trees are some-

times found. As a rule, the ends of the branches turn upward, but frequently

they droop conspicuously, while, in contrast with the brittle branches of Western

larch, they are tough and withy. A notable character of the new branch shoots

is their dense coating of white, fine wool, which is retained, more or less, fqr

two seasons, and from which the tree gained the name of " woolly lareu."

Trunks are clear of branches for only about one-third or one-half tlie tree's

height, and, as a result of exposure, are often crooked or bent. The baric of

mature trees is rarely more than seven-eighths of an inch thick. It is indis-

tinctly furrowed ; the irregular, flat ridges of loose scales are deep purplish or

reddish brown. On young trees the bark is usually unbroken until they are 5

or 6 inches in diameter. Previously it is ashy gray, as are the crown branches

of older trees. The foliage is distinctly light bluish-green, turning bright lemon-
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yellow late in autumn, when it is readily detected by its color on distant bigh,

inaccessible peaks and crests. Tbe leaves, from 30 to 40 or more in a cluster,

are more or less 4-angled, and about 1 inch to 1| inches in length, A cross-

FiG. 27.

—

Ldii.r li/iitlii: a, seed.

section shows one resin-duct in each of the two angles of the leaf. The cones

mature in one season and are ripe early in August, oi)ening soon afterwards and
shedding their seed. By late autumn the cones have all fallen from the trees.
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They are from about 1^ to 2 inches long (fig. 27). The bristly bracts that pro-

ject from among the cone scales are a deep purple. The cone scales are deep

purple-red, and their margins have a fringe of tangled, fine white wool, as do,

more or less, the outer sui'faces of the scales. The seeds (fig. 27, a) are pale

reddish brown. Seed-leaves, usually 5. Wood, clear red-brown or deep orange-

brown ; fine-grained, heavy, hard, and tough ; suitable for use, but not used com-

mercially.

Longevity.—Long-lived, attaining an age of from 400 to 600 years. Exception-

ally large trees ai*e doubtless (JDO to 700 years old, or even older. Trees from

16 to 18 inches in diameter are from 470 to 010 years old. Age limits imperfectly

known.

RANGE.

Timber line tree. Continental Divide in western Alberta and eastern British Columbia ;

northern Montana and southward to head of Middle Fork of Sun River and I'end Oreille

I'ass ; northern Idaho, and southward to Nez I'erces Pass and Lochsa-Selway Divide

;

northeastern Washinston and Cascades of Washington and Oregon, southward to Mount
Hood. Range still imperfectly known.
British Columbia and Albekta.—Eastern and western slopes of Continental Divide,

at 0,500 to 7,000 feet, and northward to Mount Hector (near Laggan ) ; eastward to

Cascade in Bow River Valley, and westward to southern Selkirk Range (between
Kootenai Lake and head of St. Marys River, a branch of Kootenai River) and Galton
Range (near Tobacco Plains, between Continental Divide and Kootenai River), just

north of Canadian boundary.
Washington.—Both sides of Cascades and high mountains of northeastern part of

State. Not detected in Blue Mountains, Olympics, nor In coast ranges. In Cascades,
from latitude 49° southward, probably, throughout the range, but abundant only to head
of Icicle Creek (tributary Wenache River), at 6,000 to 7,400 feet; on Mount Stuart and
Wenache Mountains. On east side of Cascades, in Washington National Forest, at

5,800 to 7,100 feet ; abundant north of Lake Chelan at State Pass—about 6,000 feet at

War Creek Pass—6,700 feet, on divides both sides of Stehekin River from Lake Chelan
to head of basin ; south of Lake Chelan, on Pyramid Peaks at elevations between 6,500

to 7,000 feet, and in Emerald Basin at 5,000 feet.

Oregon.—Rare in Cascades and southward to Mount Hood.

The detailed range of this tree in Idaho and Montana will be dealt with in a

future publication.

OCCURRENCE.

Timber line tree, of high mountain slopes and plateaus, showing preference for north

asiiects and often for passes and sheltered sides of crests, and for divides. Very mod-
erate in soil requirements, growing in rockiest soil and in crevices of rugged granite

slopes, provided there is abundant soil moisture. Occurs as scattered individuals, in

small, pure groves, or in open stands with white-bark pine, black hemlock, alpine fir,

and Engelmann spruce.

Climatic Conditions.—Best climatic environment where there is heavy snowfall,

beginning early and remaining well into the summer. Hardier than other alpine asso-

ciates, in moist basins ascending higher and showing more vigor, while its light foliage,

compact, strong trunk, and firmly anchored root system enable it to withstand, without
serious damage, the rigors of high and I)leak summits.

Tolerance.—Like western larch, very intolerant of shade.

Bephoduction.—Little is known dolinitely of the seeding habits. Sometimes pro-

duces cones abundantly, but apparently at infrequent and irregular intervals. Repro-
duction in the United States generally poor, and seedlings or saplings are not numerous.

Tamarack."

Larix laricina (Du Roi) Koch

DISTINGUISHING CHARACTERISTICS.

In the far Northwest, where tamarack enters the Pacific region, it is a small

tree often from 6 to 10 feet high and from 1 to 3 inches in diameter. East of

" Since the manuscript of this bulletin went to printer Mr. W. F. Wight has published
the following new species of larch from Alaska. His illustration of the tree is repro-
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the Canadian Rockies and in tlie Great Lakes country, trees from 60 to 80 feet

high and from 20 to 24 inches in diameter were once common, but are now
much rarer, the largest trees being seldom over 50 feet high and 12 or 14 inches

thick. It has a single straight, slightly tapering trunk, and a narrow, sharply

conical crowu of slender, horizontal branches, which, during the first 25 or 30

years, and in the usual dense stands, extend down to the ground. Later the

trunks are clear of branches for one-half or two-thirds of their length. The
thin, scaly bark is reddish brown, but outwardly more or less weathered to an

ashy brown. Twigs of a season's growth are smooth, and whitish at first, but

in winter, dull yellowish bi'owu. Mature leaves (fig. 28), scattered singly on

vigorous leading shoots but elsewhere in clusters of about 12 to 20, are indis-

tinctly triangular in cross-section—convex on the top side, with a ridge beneath

—

and about | inch to IJ inches long. In cross-section the leaf shows 2 minute

resin-ducts close to its outer edges. Cones (fig. 28) are matured in early

autumn of one season, are pale russet-brown, as are the minute winged seeds

(fig. 28, /), which escape slowly from the gradually opened cone-scales during

late autumn or early winter ; pi'obably the upright position of the cone prevents

the rapid escape of the seeds usual from pendent cones. Seed leaves 5, sharp-

pointed, and about i an inch long. Wood, pale yellowish brown ; in larger

trees, with rather thin layer of whitish sapwood; fine-grained or moderately

coarse-grained, according as the trees are grown in dense or open stands

;

rather hard and heavy, and elastic, used commercially chiefly for poles and ties.

Longevity.—The largest trees are from 150 to 180 years old, while trunks

from 10 to 12 inches through are from GO to 75 years old. Further records of

longevity are desirable.

duced here (fig. 28a), together with his description and notes. The writer has not been

able to critically study the specimens upon which this species is based. In the absence

of previous evidence to the contrary, a form of L. laricina has been held to be the larch

commonly met with in Alaska. It is not at all unliicely, however, that the Alaskan tree

is distinct, but the exceedingly close relationship of this tree with L. laricina, as shown
by the form of the cone scales and bracts from specimens representing both species (figs.

28 and 28a) suggests that further study should be made of these trees, especially in the

field.

Alaska Laugh. Larix alaskensis Wight, sp. nov.

"A small tree, attaining a maximum height of about 9 m. and a diameter of 20 cm.

;

leaf-facicles at the ends of branches 3 to 5 mm; long ; leaves pale green, 5 to 20 mm.
long, about 5 mm. broad, rounded on the upper surface, slightly keeled on the lower ;

cones borne at the ends of lateral branchlets '5 to 5 mm. long, ovoid or short-oblong, 10

to 15 mm. long, 9 to 12 mm. broad ; cone scales slightly longer than broad, the larger

ones S to 10 mm. long, 7 to 9 mm. broad, rounded at the apex, aliruptly contracted toward
the base ; bracts of the cone about one-third as long as the cone scales, ovate, acute

;

flowers not seen.
" Disfrihittion.—Upper Kuskowim River to the Yukon and Tanana rivers.

" Ti/pe-spccimcn: No. 379,80.3, U. S. Nat. Mus. ; collected August G, 1902, at Tanana,
Alaska, by A. ,L Collier (No. 117).

" Larix alaskensis differs from L. laricina in its usually shorter leaves, but more par-

ticularly in its cones. The cone scales are longer in proportion to their breadth ; the

bracts of the cone scales are ovate and without a projecting mucronate point at the apex,

while L. laricina has bracts short-oblong to nearly orbicular in outline, and commonly
emarginate or lacerate on either side of a mucronate projection at the apex. From L.

dahurica, the most closely related Asiatic species, it differs in its usually shorter leaves,

in its smaller cones, with the cone scales less widely spreading in dried specimens, and in

its narrower cone bracts.
" lietineen the Yukon and Cook Inlet.—Upper Kuskokwim, Ilerron, August, 1890;

Tanana Valley, east of Cantwell River, Brooks & Prindle, August 27, 1902 ; Kaltag, on

the Yukon, Collier, 1902 (No. 147) ; Tanana, Collier. 1902 (Nos. 117, 118) ; Weare,

Georgeson, 1900 (No. 6)."—Reprinted from SmKhsonian Miscellaneous Collections (Quar-

terly Issue), volume 50, 174, I'l. xvii. I'ublished July 10, 1907.)
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Newfoundland and Labrador to northern I'ennsylvania, northern Indiana, Illinois, cen-

tral Minnesota ; northwestward to Hudson Bay and Alaska nearly to Bering Sea.

Fig. 28.

—

Larix hniciiia: a, scale at base of cone; 6. scale near base; c, scales from
center of cone; d, scales near top of cone; c, top scale of cone; all li natural size;

/, seed natural size.

Yukon and Al.\ska.—Pacific slope of Rocky Mountains in Yukon territory and .\laska,

crossing Rockies on Liard River at about latitude 59°, and extending up Dease, upper
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Liard, and Francis rivers nearly to Finlayson Lake (lat. 61° 35'). Locally noted on
Francis Lake. Francis liiver at mouth. Ueappears in central Alaska (long. 145° 45' to
158° 40') in valley of lower Yukon, upper Koyokuk, Tanana, and Upper Kuskokwim rivers,

extending north to latitude 07" on Koynkuk River and south to headwaters of Kuskokwim
River (lat. 63°) ; extends from river valleys to 1,050 feet. Locally noted on Yukon from

Fig. 28a.—Larix alaskcnsts: a, fruiting branch; h, Ijack of cone scale; c, a cone scale

with ovules ; d, bract of cone scale—enlarged ; e, bract of cone scale of Larix ameri-

cana—enlarged.

Kaltag near Norton Bay (long. 158° 40') at least up to mouth of Tanana; Minook Creek
(southern tributary Yukon above Tanana) ; upper Koyukuk River from Bettles down at

least to Bergman ; Tanana River and tributaries as follows : Main valley, one patch be
tween Goodpastor and Salcha rivers (lat. 145° 45', east limit now known), Salcha
River, two patches on small tributaries ; Cantwell Uiver, one patch on east side near
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mouth ; Kantishna River, one patch between head and Toklat River ; Tolovana River, two
patches on nortli tributaries; Baker Creek, one patch on head tributary; Kuskokwim
River, noted on its tributary Tonzona River. Also reported from upper Copper River.

The detailed range of tamarack east of the Pacific region will be dealt with
in a future bulletin.

OCCURRENCE.

Most abundant in spliagnum swamps and muskegs, but of largest size on better drained
margins of swamps and lakes, moist, porous benches, and bottomlands ; thrives also on
well-drained hillsides. In parts of British Columbia, characteristic of damp, cool, north
slopes. Grows on shallow, moist soils of nearly every consistency, from stiff clay to

coarse sand. Thrives on moderately retentive loams, especially those with rich leaf

mold. Occurrence in saturated soil seems to indicate not a special requirement,
but ability to exist where other species more tolerant of shade can not grow. It does
not do well where its roots are constantly submerged. Near confluence of Tanana and
Yukon rivers in Alaska it occurs in open scattering stands, while in its eastern range it

forms rather dense, pure growths. At best, the crown cover is never very dense. Com-
monly associated in mixed stands with black spruce, black cottonwood, alder, and willows.
Other far northwestern associates have not been determined.

Climatic Conditions.—With the widest range of all American conifers, it experiences
great diversity of climate. In the Atlantic region, it grows in a humid climate with
frequent fogs and an annual precipitation of from 30 to 50 inches ; and seasonal temper-
ature is moderate — 30° or over 100° F. being rare. But in north British Columbia and
Alaska it is subjected to great seasonal ranges of temperature and to pronounced atmos-
pheric dryness; temperature falls to —60° or —80° F. during winter and often goes
above 100° F. in summer. The precipitation may be as low as 12 inches, and the growing
season for tender vegetables maj' not exceed three weeks.

Tolerance.—Requires a great deal of light throughout life, and at no time endures
heavy shade.

Reproduction.—L'requent and abundant seeder. Some seed is borne annually, but
especially abundant production occurs about every 2 to 4 years. Seed have only moderate
rate of germination and moderately persistent vitality. Young trees often produce
cones when from 10 to 20 years old. Conditions favorable to germination and growth
are fresh organic or mineral soil, with a protecting cover of spare grass or herbs.
Seedlings require this slight protection at first, and then grow fairly rapidly in height,
so that they persist in mixture with more tolerant but slower growing species of the
same age.

PICEA. SPRUCES.

The spruces are evergreen trees with sharp-pointed, pyramidal crowns and
conspicuously straight, tapering trunks. The branches grow in regularly dis-

tant circles. Their stiff, often very keenly pointed, single leaves have a char-

acteristic spiral arrangement on the branches, to which those of each season's

growth adhere for from about seven to ten years. All but two of the North
American species have more or less distinctly 4-angled leaves. Of the excep-

tions, one species has flat and only indistinctly 4-angled leaves, while the other

species has flat-triangular leaves. Male and female flowers are borne on the same
tree and on twigs of the previous year's growth. Male flowers, pollen-bearing

only, are drooping, yellow, bright purple, or rose-red, long or short cylindrical

bodies (about three-fourths inch to 1 inch by one-fourth to one-half inch),

while the female flowers, which produce cones and seed, are erect, yellowish-

green or bright red bodies of similar form, from three-fourths inch to about

li inches in length by one-fourth to nearly three-fourths inch in diameter.

The cones, which are matured in one season, are cylindrical or egg-shaped,

always di'ooping or bent downward (figs. 2t)-33). Most spruces bear their cones

at the extreme top of the crown, while some bear cones only on branches of

the upper half of the crown. After shedding their seed, in early or late fall,

the cones either drop from the trees by spring or remain on the branches for

a number of years. The scales of spruce cones are thin and without prickles,

in contrast to the thick, strong cone scales of pines, which often have sharp,

strong prickles. The scales are firmly attached, as in the pines, to a woody

151SS—OS G
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ceutral column. They never full away until the cone is rotted to pieces. Two
seeds are borne under each cone scale. The seeds are lisht and are provided at

one end with a thin wins which enables the wind to disseminate them widely.

Seed-leaves, sometimes 4. but commonly from 5 to about 15.

The spruces are exceedintily important forest trees. They yield superior

saw-timber and the even-grained wood can be used for a great many i)urposes.

For paper pulp the wood of these trees is unsurpassed by any other. Seven
species are indigenous to North America, all of which are abundantly, or

exclusively, represented in the United States. Four are distributed over the

western half of the United States, and three range mainly thrf)ugh north-

eastern United States and Canada, while two of these extend, almost entirely

in Canada from the Great Lake region, into Alaska.

Engelmann Spruce.

Picca cngclmanni Engelmann.a

DISTINGUISHING CHARACTERISTICS.

In dense stands Engelmann spruce has a straight, clean trunk with a close,

very short, narrowly pyramidal crown of small branches ; the upper part of the

crown has exceedingly short sprays, forming a narrow spire. Such trees are

from 80 to 100 feet or more in height, and from 18 to 30 inches in diameter.

Larger trees occur sometimes. Singly, or in an open stand, it forms a similar

but longer crown, with drooi)ing lower branches which may extend down to the

ground. Such trees are usually from 60 to 80 feet high with very tapering

trunks, and if exposed to heavy winds, the lower branches are often long and
stout. From all of the main horizontal branches hang numerous tassel-like

side branchlets which give the tree a very compact appearance. At high altitudes

it is often not more than 2 or 4 feet high. A spike-like stem bears a few short

densely-leaved branchlets while enormously long branches spread over the

ground from the base of the trunk. The foliage is a deep blue-green, on some
trees with a decidedly silvery or whitish tinge. This silvery tinge is very

marked on young trees ; occasionally, however, large and moderately old trees

still retain it. The bark becomes scaly even on rather young trees. On
maturer trunks it is thin, dark purplish-brown or russet-red, and outwardl.y

composed of very loosely attached small scales. The 4-angled leaves (fig. 29)

are soft to the touch, usually about an inch in length, but often longer, and are

spreading on young branchlets (fig. 29) which do not bear cones, while on cone-

bearing twigs they are commonly crowded and of a shorter type; they are often

crowded and curved so as to appear mainly on the upper part of the branchlet.

The point of the leaf is characteristically short and flat ; short leaves exhibit

this more strongly than do the longer ones. A cross-section of the leaf shows no

resin ducts. A disagreeable odor is emitted by leaves and young shoots when
crushed. Young shoots are more or less minutely hairy and may remain so for

about thi-ee years. The cones, which mature in a single season, are ripe by the

middle or latter part of August. Most of them are borne near the top of the

crown. By October the seed is usually all shed. Cones (fig. 29) vary greatly

" Dr. George Engelmann did not name this tree in honor of himself. Parry (Trans.

Acad. Sci. St. Louis, II, 122, 1S63) recognizing that the tree had been referred by Engel-

mann to Ahles nigra (another species), called it Abies Engcimunni. which proved to be a

nomcn nudum. Later Engelmann (loc. cit., 212) cited I'arry's name, and in doing this

formed a new name, Picea engelmanni, which he credited to Parry. As a matter of fact,

Parry did not write Picea engelmanni, consequently Engelmann was the first publisher of

Picca engelmanni, but certainly not with a knowledge that he must be cited as its author.
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in length from about 1 to nearly 3 inches, the usual length being lA inches. The

cone-scales are also very variable in form. They are commonly narrowed to

squarish ends ; sometimes the ends of the scales are pointed, and occasionally

rounded. At maturity and shortly after shedding their seeds, the cones are

somewhat shiny and from light brown to dark ciiuiamon-brown. They fall

from the trees during autumn or early winter. The small winged seeds

"^

Fig. 20.

—

Picea euytlnuinni: a, leader; h, side branch and open cone; c, seed.

(fig. 211, ( ) are blackish brown. Seed-leaves, G. Wood, light, soft, fine, and

straight-grained, and of a very light yellowish to faintly reddish brown color;

used commercially.

Longevity.-—Very long-lived, even in the most unfavorable situations. Trees

from 16 to 22 inches in diameter are from 350 to 460 years old. Stunted trees
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of high wind-swept crests, from 3 to 5 inches in diameter, are from 150 to 200

years old. Extremely large trees occasionally found would doubtless prove to

he from 500 to GOO years old.

RANGE.

Yukon Territory and British Columbia to southorn Oregon and througli the Rockies

into New Mexico and Arizona. Uocky Mountains of western Canada from I'eace Uiver

southward through western Montana and Idaho, western Wyoming, eastern Nevada,

Utah, western Colorado, New Mexico, and Arizona ; westward to east slope of Cascades

in Washington and to west slope in Oregon, extending southward to California borde-r.

In Canada, at elevations from 2. .500 to 6,000 feet ; at 4,000 to 6,000 feet m Washington ;

at S,500 to 11,000 feet in Arizona, and at 8.500 to 12,500 feet in Colorado.

Wksterx C.\x.vda (Yukon Tkuritory, P.kitish Colu.mbia, Alberta).—East slopes of

Kockies in Yukon Territory westward throughout British Columbia south of I'eace Itiver

plateau (lat. 55" 45') ; probably only to inland slope of Coast Range, and not in more
arid parts of southern interior plateau nor on mountains above 0,000 feet. Northern part

of British Columbia, on streams at 2,500 to .3,500 feet, reaching Babine and McLeods
lakes ; northern limits not yet determined. Eastern limit at south is Cascade Mountain

on Bow River (along Canadian Pacific Railroad). Locally noted at Laggan, Kicking Horse

Lake. Rundle Mountain (near Banff), Lake Louise, Kamloops Valley (central British

Columbia).
Washington.—East slope of Cascades and northeastern mountains; generally at 4,000

to 6.000 feet elevation. Washington National Forest appears to be mainly on east side,

at 4,(»00 to 6,000 feet ; in sheltered passes occasionally up to 6.800 feet and down to

2,100 feet, as in Stehekin River valley, where it extends westward from an island about

5 miles above Lake Chelan to within 15 miles above Lake in lower edge of Abies unKihUis

growth. Other eastern limits are White River canyon (nearly to reserve line), Stamilt

Creek (branch Columbia River south of Wenache River, long. 120° 20'), and divide

between Yakima and Columbia rivers (Kittitas County), at 4,500 to 5.200 feet. Reported

also on west side of Cascades on headwaters of Skykomish, Snoqualmie, Cedar, and

White rivers. Mount Rainier National Forest, at 1,000 to 6,200 feet elevation ; Mount
Rainier, at about 3,500 feet. Locally noted as follows : Mount Adams ; Early Winter

Creek ; Bridge Creek, at 4,250 feet ; Stillaquamish River below Silverton ; Chelan-Entiat

Divide, at 6,400 feet ; peak southeast of Twisp Pass ; tributary Similkameen River near

Windy Pass, at 6,125 feet ; Rattlesnake Creek ; head of North Fork of Entiat River, at

7,000 feet ; Emerald Basin, south of Lake Chelan, at 5,500 feet ;
peaks south of Rainy

Pass ; Slate Creek ; Falls Creek ; Crater Pass, at 6,000 feet ; Goat Mountain, at 4,800

feet; Upper Klickitat River, at 4,200 feet, Colville National Forest, in basins and

draws, above 4,000 feet elevation.

Oregon.—Cascades southward to California line ; also in Blue and Powder River

mountains ; in north, generally at 3,000 to 5,500 feet, but at 5,500 to 8,000 feet, in south.

In northern Cascades, mainly in groups on east side of range in canyons and on high

cool slopes ; similarly scattered also on west side of range, on streams down to 2,500 feet.

Locally noted on Mounf Hood, at 3,000 to 6,000 feet, and at Badger's Lake and Brooks

Meadow, Wasco County. In southern Cascades, grouped or scattered on both sides of

main divide in canyons and on damp slopes, at 5,600 to 8,000 feet ; limited, on east side,

to few larger canyons and moister slopes, but sometimes, as in high country between

Mount Pitt and Klamath Point, forming 75 per cent of stand in canyon bottoms—upper

canyon of South Fork of Rogue River (T 34 S., R. 5 E). Not on Umpqua-Rogue Divide,

nor in Klamath Pass, but reported on Siskiyous (Ashland National Forest) at head-

waters of Ashland Creek (T. 40 N., R. 1 E) ; reported also from north end of Coast

Range, near Astoria, at 3,000 to 6,000 feet. Blue Mountains, wide ridges and at heads of

streams, above 3,000 feet ; John Day River ; also in Powder River Mountains (north-

eastern Oregon).

OCCURRENCE.

Tree essentially of high altitudes ; its presence controlled to great extent by supply of

soil moistuie, demands for which limit its occurrence to high elevations or to land moist

from springs, seepage, or overflow. Lower range limited to moist canyons or to pro-

tected north slopes, while on other exposures it finds suitable soil moisture only at

higher altitudes. Owing to lower temperatures and less intense light at north, favorable

moisture conditions occur there at lower elevations than in south ; hence the gradual

lowering of altitudinal range from 8,.500 to 12,000 (south) to 6,000 feet (north), with

increasing latitude. This variation is not consistent throughout the range, but is often

influenced by local climatic factors. Of merchantable size at middle and lower levels;

stunted or depressed at timber line. Shows little preference of soil, if sufficiently moist.



POKEST TREES OF THE PACIFIC SLOPE. 81

Grows fairly on dry soils, but usually gives way on porous soils to lodgepole pine, Douglas

fir, and to other trees requiring better drainage. Does well on retentive, fine, loamy soils,

but attains best growth on deep, rich soils of gulches and river valleys. A shallow root-

system enables it to grow on thin soils of slopes and on wet margins of rivers, lakes,

and swamps. Forms extensive pure forests and also occurs in mixed stands. Pure stands

are somewhat more frequent in south than in north, where it chiefly meets trees of sim-

ilar silvical requirements but of less extended southern range. Most generally with

alpine fir and sparingly with Douglas fir near its lower limits. In Blue Mountains of

Washington and Oregon, with western larch, lodgepole pine, alpine and lowland lirs, and

Douglas flr. In Washington, occasionally in pure stands, but usually with amabilis fir,

alpine fir, Lyall larch, black hemlock, yellow cedar, and white-bark pine. In Cascades of

Oregon, with alpine, noble, and amabilis firs, Douglas flr, black hemlock, and lodgepole

pine.

Climatic Conditions.—Subject to varied climatic conditions. Annual precipitation

averages over 2~) inches ; is largely snow. Seasonal temperat\ire, with a minimum in

north of approximately 40° F., and maximum of about 9.5° F. in south. Daily range of

temperature great at upper levels, but less at lower altitudes and on north exposures.

Near timber line the growing season is about two months, and freezing occurs almost

nightly, resulting in very slow growth ; while at lower elevations the growing season is

about four months and frosts are less frequent, permitting a more rapid growth.

Tolerance.—Very tolerant of shade, surpassing most of its associates in this respect

;

endures years of shading and makes good growth when released from suppression. Owing

to great tolerance, it forms close stands of many ages and preserves good forest condi-

tions. Somewhat more tolerant in youth than in old age.

Reproduction.—A prolific seeder over most of range. Heavy seed years occur locally

at 3-year intervals. Seed with high rate of germination and persistent vitality. Produces

seeds from about twenty-fifth year to an advanced age. Seeds germinate best in moist

mineral soil ; seedlings rarely found in humus. Notwithstanding prolific seed produc-

tion, seedlings are not generally abundant. They are most numerous in small protected

openings in the forest. Low branches of isolated trees also favor germination and

protect seedlings, through which groups of trees are built up, and which combine with

other groups to form continuous stands.

Sitka Spruce; Tideland Spruce.

Picea sitchensis (Bong.) Trautvetter aud Mayer.

DISTINGUISHING CHARACTERISTICS.

Sitka spruce growing in dense stands is tall, and lias short thin open conical

crowns of small branches and long clean trunks of only moderate taper. In

open stands, or as it occurs singly, it develops a shorter, but still tall, rapidly

tapering stem with branches down to or near the ground. The crown is still

open, narrow and sharp in its upper part, but very broad at the bottom, where

the huge branches are often 20 or 30 feet long. The branches have many hang-

ing slender side branchlets from li to 3i feet long. It is a very large and

massive tree when fully grown, attaining a height, exceptionally, of from 160 to

180 feet, with a diameter of from 8 to 12 feet, 5 or 6 feet above ground. Still

larger trees are reported. Ordinarily it is from SO to 125 feet high and from

40 to 70 inches in diameter. Forest-grown trees are clear of branches for from

40 to 80 feet, or more. The bases of big trunks are swelled by enormous but-

tresses. The bark is scaly on very young trees; on large trees it is thin (one-

half inch thick), is dark purple or deep reddish brown, and has big thin, easily

detached scales. Twigs of the year are always smooth and dark yellow-brown.

The foliage is a bright yellow-green. Tlie bristling habit of the often keenly-

pointed leaves, which stand out straight all around the branches (fig. 30), render

it i)rickly to the touch. The leaves are flat, only very indistinctly 4-angled,

stiff, and rather thick. The cones mature in one season, and hang down con-

spicuously from the branches. They vary in length from about 2 to 4 inches

(fig. 30). Soon after maturity, during early fall, their thin papery scales open

and shed their small seeds (fig. 30, a) in a short time. Most of the cones fall
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from the trees within a few months afterward, when they are light yellow-

brown. The small seeds are characteristically light clay-brown, their compara-

tively large, thin wings adhering to them tenaciously. Seed-leaves, from 4 to

\

Fig. 30.

—

Picea nitchcnuis: a, seed.

5, slender, and about three-eighths of an inch lung. Wood varies greatly in

color, but it is commonly a very pale brown, with tlie faintest tinge of reddish.

It is light, soft, from fine to rather coarse grained. It furnishes the best of
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saw timber, the large percentage of clear, straight-grained wood making it very

useful and important commercially.

Longevity.—A very long-lived tree. It grows rapidly in height in moderately

dense stands, and it grows very rapidly in diameter for several centuries when

alone or in an open forest. Large trees attain an age of from 400 to 750 years

;

such trees are from 4 to 6 feet in diameter and from 150 to 180 feet high. About

800 or 850 years is probably the age of some of the much larger trees occasion-

ally met. Further study of its longevity is desirable.

Oonorally from sfia level to .3,000 feet elevation in coast region (and inland about

50 miles) from Alaska to northern California.

Alaska.—Islands and sea slope of Coast Range from sea level to timberline (which

in the Panhandle, is 1,800 to 2,400 feet and 3, .500 feet on exposed sea slopes) and

westward to west shore of Cook Inlet and north end of Kodiak Island. At Lynn

Canal extending up to 2,600 feet (limit of erect tree growth) ; west of Lynn Canal,

extending from sea level to 2,200 feet. From Dry Bay to Prince William Sound at

400 to 1,600 feet, and on Prince William Sound, from about 300 feet, in gulches away

from coast to over 1,450 feet on slopes facing the sound. In the interior of Kenai

peninsula to an elevation of 1,500 feet. Extends around Kenai peninsula, along shores

of Cook Inlet and Turnagain Arm, down west side of Cook Inlet—here scattered on

lower shore and southward, in sheltered places, to Kukak Bay at bottom of Alaskan

peninsula. Occurs similarly also in northern part of Kodiak Island, as far south as

Ugak Bay, on east shore, and to Cape ITganuk, on west shore.

British Columbia.—Islands and vicinity of coast, on western slopes of Coast Range,

from about 3,000 to 4,000 or exceptionally to 5,000 feet ; summit between Cold-

water and Coquihalla rivers, to 3.280 feet ; on Nicolume River, a few miles beyond the

summit between that stream and Sumallow River; on the west side of Spioos River, near

the trail crossing, and up, again, to 5,000 foet, at Taku Pass. On west coast of Van-

couver Island, in Renfrew District, occurs up to 975 feet:

Wa.shixoton.—Mainly at mouths of rivers and on bottomlands about Puget Sound

and along the Pacific coast ; also extending up valleys to the foothills of Cascades,

sometimes to an elevation of 2,000 feet. In (West) Washington National Forest, scat-

tered over river bottoms and benches below 2.000 feet; on Mount Viero (Whatcom

County); in Mount Rainier National Forest, only on Nisqually River, at 1,800 feet;

at Orting (near Voights Creek) ; in Olympic National Forest, only on Pacific coast and

extending inland about 30 miles; In Soleduc Valley (at point 3 miles below Hot Springs) ;

at a point 2J miles south of Port Crescent, and at Elma, near Iloqulam River.

Oregon.—In northern part, along the coast and up valleys to foothills of Cascades

;

south of Columbia River Valley, confined to coast.

California.—At mouths of streams and in low valleys facing the ocean as far south

as Caspar, Mendocino County.

OCCURRENCE.

Mainly from sea level to 3,000 feet ; altitudinal range determined chiefly by soil and

atmospheric moisture. Contrary to habit of other trees of this region, which go to

lower elevations at north, this spruce reaches higher elevations at north than at south.

Generally in moisti coast alluvial and sandy bottoms, along streams, and especially on

moist slopes facing sea. In north coast region it thrives on very thin, light moist soils

;

also follows moist soils eastward and on mountain slopes. Best growth in constantly

moist, deep rich soils, and in humid atmosphere. Deficient moisture occasions stunted

growth. Quantity and quality of soil more important as soil moisture and the humidity

decrease, and vice versa. Endures considerable inundation in coast flood plain, but

usually grows a short distance from water's edge.

Forms pure forests, especially at north, and occurs in mixed stands, most commonly

with western hemlock; associated also with redwood, western red cedar, lowland fir,

yellow cedar. Pacific yew, black hemlock ; occasionally with Douglas fir, broadleaf and

vine maples, Sitka alder, black cottonwood, willows, etc. Sitka spruce and western hem-

lock are the chief components of Alaskan coast forests, where one or the other becomes

dominant ; the spruce is usually dominant on the coast, while hemlock holds higher ele-

vations and areas away from coast.

Climatic Conditions.—Climatic conditions of range very favorable to forest growth.

Climate generally mild and uniform, especially through Influence of sea and warm .sea

current from Japan. Precipitation heavy ; humidity high, and dense fogs abundant

;
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changes of temperature, gradual ; summers generally mild and winters not severe. Nev-
ertheless, averase daily, monthly, and yearly temperatures and averasie annual precipita-

tion and humidity vary greatly from southern limits of range in California to northern
limit in Alaska. Precipitation ranges from ahout 20 inches in California to over 100
inches in Alaska. The temperature drops to —35° F. toward north limit ; while over a
great part of range, notably at south, and along coast, light frost occurs and tempera-
ture goes to zero.

Tolerance.—Tolerant, but less tolerant than we.stern red cedar and western hemlock.
Seedlings endure dense shade, competing successfully with young hemlock. Endures con-

siderable side shade in later life, but must have overhead light for I)est growtli after

seedling stages. Grows rapidly in height after first few years, and overtakes the slower
western hemlock. Alone or in mixture it maintains a dense stand. I'ormaii<>nlly over-

topped seedlings or older trees remain stunted and grow but iittle, but if shade bo dense
and persistent they die eventually.

Kepkoductiox.— Prolific seeder, especially heavy seed years occurring at intervals of

two or three years, while some seed is usually borne locally nearly every year. Seed with
high rate of germination and of persistent vitality. Germination and growth of seed-

lings best on any wet or constantly moist soil ; muck, moss, duff, or decaying wood com-
mon to Its hal)itat. Seedlings are sensitive to frost for first few years, but not in later

life. Root system, shallow ; in moist ground running near surface beneath moss, duff,

and other debris ; in drier soils, going deeper, when, for good growth, a deep, porous soil

is necessary.

Weeping Spruce.

Picea breiccriana Watson.

DISTINGUISHING CHARACTERISTICS.

Weeping spruce is a little-known tree, and a comparatively recent discovery.

It was permanently brought to light in 1884 by Thomas Howell, but the first

discovery probably dates from 1863, when Prof. William H. Brewer, in honor of

whom the tree was afterward named, preserved leaves and a brancblet from a

weeping spruce tree growing at the west base of Mount Shasta, California. The
species has not been rediscovered in that locality. Professor Brewer's speci-

mens can be likened only to those from weeping spruce, but the confirmatory

evidence of cones, which were not collected, is i-equired to make the identification

sure.

The marked weeping habit of its lower branches distinguishes this tree from

its associates. It is thickly branched to the ground, forming a long-pointed,

conical crown. The trunk is greatly swelled at the base and tapers rapidly to

the top. The usual height attained is from 50 to 75 feet, with a diameter of

18 to 30 inches. Trees 100 feet or more in height occur, but they are excep-

tional. The thin, spike-like point of the crown bears short ui)turned branches,

while on the lower crown the branches stand out straight, becoming more and

more drooping near the ground. The unique characteristic of the middle and

lower crown branches is their numerous, very long, string-like branchlets, which

hang down from 4 to 8 feet in length. These also have numerous pendulous side

branchlets. Bark of large trunks is about three-fourths of an inch thick, dark

reddish brown, and with thin, long, firmly attached scales. The dense foliage

has a somewhat bright but deep yellow-green hue. The leaves (fig. 31) are flat-

fish and obscurely triangular, the sharpest angle on the lower side. Two resin

ducts are shown on cross-section of the leaf near its upper border. The cones

(fig. 31) mature in one season, shedding their seed late in September or in Octo-

ber. When full grown, and before opening, they are dark purplish green

:

after shedding their seed, they are dull russet-brown. They fall from the trees

slowly, many adhering until the end of the second autumn. The seeds are dark

chocolate brown. Seed-leaves, as a rule, G. Wood, little known; pale yellowish

to very light brown, rather heavy, and fine-grained.
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LoN^,E^^TY.—Little is Iviiovvn of the longevity of this tree, concerning which

fui'ther study is required. Trees from IG to 17^ inches in diameter are from

145 to 150 years old. Probably attains much greater age.

Fig. 31.

—

Picca hretrcrUina.

RANGE.

Southwestern Oregon and northwestern California ; locally distributed In detached
areas at elevations between 4,000 and 8,000 feet. Range still imperfectly known.

Oregon.—Coast Mountains, on east end of Chetco Range in Josephine County, between
4.000 and 5,000 feet ; divide between Canyon Creek and Fiddler's Gulcli. at head of a

West Fork of Illinois River, on north slope of Siskiyous (.Josephine County) ; Sucker

Creek and high mountain tops south of Rogue River (north slope of Siskiyous).
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California.—Several hundred acres on north Rh)i)e of Siskiyous, at about 7,000
feet, on head of small south fork of Illinois Uiver, just south of north boundary of
California and near Waldo, Greg. South slope of Siskiyous (few miles south of last

srovet, on headwaters of small northern tributary of Klamath Uiver, at 7,500 feet

elevation. About 000 acres at head of Elk Creek (tributary Klamath River) on high
peak 2 to 3 miles west of Marble Mountain, and SO miles west of Mount Shasta
(Siskiyou County, Cal.) ; elevation, a little below 8,000 feet; several hundred trees on
north side near summit. Summits of Klamath Mountains ; locations not determined.
Trinity Mountains, crests of ridges; noted (in T. 35 N., R. 10 W.) at head of Canyon
Creek from 7 miles above Dedrick (at 4.500 ft.) to lakes at over 6,000 feet, and near
divide between Stewart Fork of Trinity River and Canyon Creek, at 6,000 feet. Said
to have been found in 1863 on Black Butte (north of Strawberry Valley) at base of
Mount Shasta, but not seen there since. Headwaters of Parks Creek (tributary Shasta
River), north slopes al)Ove 5,500 feet on north side of Shasta-Trinity Divide (T. 41 N.,

R. 6 W.) in Shasta National Forest. This is in neighborhood of the west Shasta sta-

tion, and indicates that the early one may be found. Reported as abundant on north
and east sides of Mount Shasta, but authentic records are lacking.

OCCURRENCE.

Steep north mountain slopes, ridges, and about protected heads of mountain streams.

Dry. rocky soils, but best on deeper, moist, porous soils. Forms pure, rather open stands
on small areas, but is commonly associated with black hemlock, straggling Douglas fir,

white fir, incense cedar, western white pine, sugar pine.

Climatic Conditions.—Temperature moderate, rarely much below zero, or above
100° F. Precipitation, from 20 to 60 inches, snow. Snowfall often 15 or 20 feet deep
and remaining on ground more than half of year. Atmosphere humid through greater
part of year.

ToLEisANCE.—Little is known of its silvical characteristics. Its dense foliage, and
habit of retaining low side branches in rather close stand, indicates considerable tolerance

of shade.

Reproduction.—Information on Its seeding habits and reproduction is lacking. It

appears to be a fairly good periodic seeder, intervals of good production probably not
less than two or three years.

Black Spruce.

Picca ma liana (Mill.) B., S. & P.

DISTINGUISHING CHARACTERISTICS.

Black spruce is mainly an eastern and far northern species, included as a
Pacific tree because of its occurrence in the interior of Alaska. Here it is a

small or stunted tree, rarely over 12 to 15 feet high, and often only from 2 to 6

feet high ; elsewhere from 25 to 40 feet high and from 4 to 8 inches in diameter.

Exceptionally it attains a height of from 50 to 80 feet and a diameter of 1 foot.

The crown is characteristically open and irregular, extending to the ground

except in middle-aged or old trees grown in a dense stand, in which the lower

half of the crown branches are shaded out. The branches are short, slim, and
often distant from each other. In forms of this tree growing in wet marshes
there are tufts of short branches only, or chiefly, at the top of the stunted stem.

On less wet or moist ground the crown branches are more numerous. As a

rule, the branches droop at their ends, but sometimes they are peculiarly stiff

and horizontal. The foliage is a deep blue-green, with a tinge of whitish,

while the short leaves (fig. 32) stand out on the branches. Bark of older trees

is thin and composed of small ashy-brown scales. The young twigs of a season's

growth are usually a pale russet-brown, coated with small hairs of similar

color. The cones (fig. 32) are ripe by the end of August, and within a few

weeks afterward they shed their small winged seeds (fig. .32, a) ; at this time
they are a pale ashy-brown. Tlieir habit of remaining firmly attached to the

branches for very many years furnishes one of the most reliable means of dis-
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tingiiisbing this treo from its somewhat similar related species. The stems of

the cones ai'e very stout, firm, and curved downward or inward toward the

branch. The open cone-scales are peculiarly stiff and i-esistant to pressure of

the hand; but are easily broken if squeezed together. The seed is a deep

chocolate brown. Seed-leaves, usually G, about one-half inch long or shorter.

Wood usually a clear, very light yellow. The common color of this wood, also

of that of the white spruce and to some extent of the red spruce, with which it

may be mingled sometimes as lumber, is not an entirely safe character to rely

upon for identification. The color of wood from different individuals of the

same species often differs greatly, so that it is easy to confuse it with the

pale or yellowish white wood of the two other spruces. Black spruce wood is

mainly very fine-grained. Of the other eastern spruces it is the least important

commercially, mainly on account of its small size.

LoNGEViTY.-^Doubtless a moderately long-lived tree ; average observed sizes

are from 125 to 200 years old. Stunted trees growing in very wet situations

and scarcely 2 inches in diameter are often from 50 to nearly 80 years old,

but appear to be thrifty, considering the unfavorable situation. Further records

of longevity are desirable.

RANGE.

Newfoundland to Hudson Bay and northwestward to Alaksa ; southward in Michigan,

Wisconsin, Minnesota, and in the eastern mountains to Nortli Carolina and Tennessee.

Northwestern range very imperfectly known. It is probably much the same as that

of white spruce, but further accurate field observations are required to establish the

coincidence of ranges. It seems liliely that black spruce will prove to be far less

abundant in Alaska than the white spruce.

Canada.—Abundant in Great Plains, especially north of Saskatchewan and on Benver
and Athabaska rivers, extending westward to eastern slopes of Rockies and southward
to tributaries of Elbow River, 30 miles from Calgary. Northward, in Great Plains,

through Peace and Mackenzie river valleys, to within 20 miles of Arctic Ocean and
from mouth of Coppermine River (long. 116°) westward to Alaska. Crosses Conti-

nental Divide into interior plateau of Rockies farther south than white spruce, being

common on high plateaus of Upper Fraser and Blaekwater rivers (lat. 53°) and north-

ward on Stikine, Dease, Liard, Frances, and Pelly rivers. Abundant from Pelly River

to McQuestion River (tributary Stewart River) at about 3,500 feet elevation ; at Daw-
son and westward on Yukon River and southward on White River to a point 212 miles

from its mouth.
Alaska.—There are no definite records for Yukon Valley, over which this tree very

probably extends, northward to south slopes of Endicott Range, westward to Bering

Sea, and southward to inland slopes of Pacific coast ranges. Records are avail-

able for its occurrence on Cook Inlet, an arm of the Gulf of Alaska. Here it occurs

sparingly at about 2,000 feet elevation in swamps of the plateau on Kenai Peninsula,

especially on Chicaloon Flats, and in peat bogs at Hope, Sunrise, and Tyonek, on Cook
Inlet coast.

OCCURRENCE.

Essentially a swamp tree, characteristic of cold, wet bogs and margins of lakes ; grows
occasionally on high, well-drained hillsides, but is less abundant here than in wet sites,

and is small or stunted. Best growth in constantly moist, alluvial, well-drained soils, but
most abundant in wet soils. Depth of soil is not essential, owing to shallow root system.

Grows on clay and heavy glacial drift, and sometimes even in sandy, hill soils, but of

poor growth in such soils.

In east, forms pure forests over limited and extensive areas, occurring also in mixed
stands. In northwest, best growth in limited or small areas of pure stand in moist,

well-drained alluvial bottoms of Athabaska River, and in river valleys in Saskatchewan
and north Manitoba. Valley of Yukon River, grows in wet localities, usually over buried
glaciers. Not common immediately on banks of the Yukon, but abundant in Pelly River
drainage on swampy parts of bottoms, on moss-covered north slopes, and at heads of

streams on low, broad divides. In mixture, associated with tamarack, black cottonwood,
balm-of-gilead, aspen, willows, and red alder.

Climatic Conditions.—At north, climate extremely severe, with low atmospheric hu-
midity, small precipitation (sometimes not over 15 inches), great seasonal range of tem-
perature, and occasional strong, drying winds. Annual range of temperature, rarely less
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than 130' P., not uncommonly falling to —60° F. in winter and sometimes alcove 100° F.
during summer. Growing season for tender vegetation is from alwut four months, in
western British Columbia and eastern Alaska, to three weeks on Bering Sea coast.
Owing to high latitude, sunlight is less intense during growing season, but ol longer daily
duration than farther south. In winter, insolation is very weak.

ToLKit-ixcE.—Very tolerant of shade, and recovei-s from suppression up to advanced age.
In dense stands it produces heavy crown cover, and frequently shades out tamarack.
Most tolerant on wet soils, which it covers with dense stands of slow-growing trees, and
least tolerant in dry, well-drained situations, where it grows in more open stands. Ue-
tains side branches for a long time, producing clear trunks only in very dense stands.
Ukprodictiox.—Not a prolific seeder, although some seed is usually borne locally each

year ; abundant se«l production only at rather long, irregular intervals. Seed of moder-
ately high germination and with persistent vitality. Germination best on constantly
moist mineral and humus soils ; seed germinates well also in forest on decayed fallen
trees, moss, and moist decomposed spruce leaf litter. Leaf litter in broadleaf forests
not as a rule favorable to germination. Seedlings demand moderate sluide for first one
or two seasons.

White Spruce.

Picca can a (11)1 sis (Mill.i. I'.. ,*<.. & V.

DISTIXGUISIIIXG ( IIARACTERISTICS.

White spruce is eousidereil liero because of its raiise in the interior (at least)

of Alaska. It is mainly a tree of the northeasteru I'uited States aud of Canada,
with a very wide distribution in the latter reirion. In Alaska white spruce
varies, according to situation, from a stunted form from 8 to 20 feet high to a
well-grown tree from 50 to 75 feet in height and from 12 to 20 inches in diam-
eter; much larger trees occur on very favorable sites. El-sewhere it reaches

from 80 to 100 feet or more in height, aud from 24 to 30 inches in diameter.

Trees S or 4 feet in diameter and over 100 feet high are rather rare. The trunk
is straight, smooth, and clear of branches for one-third to two-thirds of its

length, with a somewhat open, irregular, and widely pyramidal crown, the top

of which, especially in old trees, may be rounded or flattened ; very often, how-
ever, the crowns are sharply poiuteil. The branches are long and thick, and com-
monly curve down and then upward. A striking character of branches is their

numerous small, drooping side branchlets. The dense foliage is also character-

istic in its light blue-green color, wliich in some individuals has a distinct

whitish tinge. This character has doubtless given the tree its widely recognized

common name, "white spruce." Bark of trunks is thin (one-half inch thick)

and is early broken into small, thin, pale, ashy-brown scales; the color varies

greatly with the density of the stand. The 4-angled leaves (fig. SS) stand out
all around the twigs, except at and near their ends, where tbey are massed on
the upi)er side; those on the lower side are curved toward the upi>er oues.

Twigs of a season's growth are dark yellow-brown ; as a rule they are smooth,

but on the far northwestern forms they are apt to be finely downy. A notable

character of the young shoots and leaves is the fetid, ix>lecat-like odor they

emit when bruised ; foliage a year old or older gives off a much less distinct

odor. This peculiarity has given the tree its name of " cat spruce." The cones

(fig. 33) ripe by the end of the sunuuer. sheil their small light clay-yellow-brown

seeds {'.^3. a) in September. The in'ndulous cones are lightly attached aud usu-

ally fall during autumn or by spring. After shedding their s^hhIs the cones area
light clay-brown, whereas just at maturity they may be light grass-green tinged

with red or bright ros*»-red. They vary from about 1 to nearly 2A inches in

length, but they are usually about 1} inches long. When open and dry the cone-

scales are so thin and flexible that they can be squeezed together without break-

ing them. Seed-leaves, about 0, very slender, and one-half to nearly three-

fourths of an inch long. Wood, pale yellowish white, soft, very straight and
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fln<;-Kriiiii<''l- Oiio of the two most important timber spruc-es of northoastf;rn

North America.

Lo.NGKvnv.— Lontf-livffl. ftiU-jcrown trees re.'K-li an afi:e of 2.^0 to 3.^0 years.

Newfoundland to Hudson Bay and northw<'8tward to Alaska ; southward to northorn

New York, Michi^^an, Wisconsin, Minnesota. South Dakota, Montana, and British

f:olumbia. Woslern ran«f, throughout Canadian plains rofjlon from Saskatchewan Kiver
Valley northward nearly to the Arctic Ocean ; extends southward, in a tonf?ue, along
east slope of Rockies, at 3,000 to ii.OOO feet, through northern Montana falso in Cypress
Hills, southwestern Assiniboia, a^d Black Hills, South Dakota) ; extending northwest-

ward, at ;jOO to o.OOO or 4.000 foet elevation, it crossf^s the norfhr-rn Rockies into the

plateau of northern British Columbia and Yukon Territory, ranging throughout .\laska,

at 2,000 to 4,000 feet, and to Bering Sea, except on the sea slope of Pacific coast ranges

on the south and the Arctic watershed on the north.
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Western Canada.—Crosses Continental r>ivi<io at Liaid Rivor, roacliin.ir interior

plateau and extending westward to eastern slopes of I'aoitic coast ranges and northwest-
ward into Alaska ; southern limit now known is Stikine River, and seaward limits in Coast
Ranges are Upper Stikine and Taka rivers, Shallow I^ake (north of White Pass, at
about 2,400 feet), point near Divide at head of Chilkat River (at about 2,600 feet),

and point at timberline (about 4, .500 feet) on north side of St. Ellas Range. Common
on rivers, islands, in sheltered valle>s, hillsides, sometimes to tops of plateau (at 3,000
to 4,000 feet) : in valleys of Dease Lake and River, and of t'rances, Upper liiard. Yukon,
Klondike. McQuc^stion. rdly. and White rivers,

Ai,ASKA.—Southward to Alaska Range, and on north slopes up to :{..500 or 4.000 feet

elevation, hut on south slopes, to 1,200 feet. Probably farther southward between
Alaska Range and coast in valleys of T'pper Sushitna and Copper rivers, reaching Pacific

side of Coast Range only at Cook Inlet (long. 150°) ; thence extending from shores
of Turnagain Arm up lower Sushitna River, on west side of Kenal Mountains, to Kenai
Lake (alt. 2,000 feet) ; southward on west shore of Cook Inlet, about Lakes Clark and
Iliamna to southern limit of tinil)er at base of Alaskan I'eninsula (possibly Kukak Bay).
Abundant westward on Koklitnl and Mulchatna rivers, extending to mouths of Nushagak
and Aleknagik rivers at Bristol Bay. Western limit of range is on Kuskokwim and
Yukon ri\crs. near head of their deltas (long. 1()2°). Sea is reached again on north-

eastern shore of Norton Sound at mouth of Koyuk River. In Norton Bay. and at mouth
of Niukluk River, in Golofnin Bay, but limit turns eastward in northern part of Seward
Peninsula, including only head of Buckland River, and not entering Selawik River basin.

Northward white spruce reappears throughout Kobuk River Basin, reaching sea on
Kotzebue Sound, and reappearing still farther north on middle course of Noatuk River,

here reaching its western and northern limit on west coast ot Alaska (in al)out lat. (58°,

long. 163°). Extends eastward along southern slope of Endicott Range, between Yukon
River Valley and Arctic Slope, on Koyukuk River and its triluitaries, to aliout latitude

67°, toward the international boundary, and farther northward on Porcupine River

and its tributaries, to about latitude 68°
; reappears in Turner River Basin, on Arctic

Slope, to about latitude 69°, the northern limit In Alaska. Northward on Alatna River

(tributary Koyuknk Riven to point 90 miles from mouth; northward on ,Tohn River

(tributary Koyukuk) at about 2,500 feet elevation, to point 25 miles south of pass at

head, and in valley of Chandlar River to liead.

OCCURRENCE.

On river banks, terraces, dryish margins of swamps and lakes, and up ad.jacent sides

of ridges and hills. Most frequent on sandy loam soils with moderate moisture, but

grows on very shallow soils from margins of swamps to tops of mountains. Largest lH

moist, well-drained, finely divided porous soil ; soils too dry or too wet produce dwarfed,

slow growth. Forms pure, dense forests of large and limited extent and occurs in mixed

stands.

The principal timber tree in Yukon drainage, occurring in dense groves and belts on

alluvial flats and on islands, but In more open stands away from the river. Toward
north limit in Alaska, more and more dwarfed, small clumps growing commonly In

gulches. Dominant tree in Kenai Peninsula of Alaska on drier situations, but replaced

by black spruce in swamps ; In such localities always very scrubby. In north British

Columbia generally forming extensive pure forests on rivers and lower valley slopes ; it

often gives way to black spruce, tamarack, or cottonwoods on flats and to lodgei)ole pine

on dry terraces ; at timberline, on inland mountains of north Canada, sometimes with
alpine fir. Often in dense, pure groves and strips of forest ; closely associated with
birch, red alder, aspen, wUIows, and near streams with black cotton wood. Ou Kenai
Peninsula, with black hemlock, balm-of-Gilead, aspen, and western birches. Toward
north limit in Alaska, more and more subordinate to poplars, here single trees and small

clumps being scattered among birch and poplar.

Climatic Conditions.—With much the same range as black spruce, white spruce

endures practically the same severe features of climate.

Toleuance.—Tolerant of considerable shade, young trees maintaining a slow growth
for many years under heavy crown cover. Marked in recovery from suppression, being

surpassed in this only by black and red spruces. Retains side branches persistently

;

long, clear stems occur only in close stands. Thriving under light shade of poplars and
birches, it often replaces these after fire or lumbering.

Reproduction.—Moderately prolific seeder ; considerable seed produced locally every

year, while heavy seed production occurs at more or less regular, but long, intervals over

parts of range. In New England, periods between seed years about eight years ; seeding

habits in Northwest not determined. Seed with only moderately high rate of germina-

tion, but with persistent vitality. Moist, decomposed organic, or mineral soils necessary
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for good germination. Natural reproduction usually abundant under mature spruce on

damp moss over considerable organic soil. Reproduces poorly on thick leaf litter under

broadleaf trees. Moss-covered decayed logs favor germination, as does moist mineral

soil near streams. Tolerance of seedlings permits them to thrive under a crown cover

which shades out most associates.

TSTTGA. HEMLOCKS.

Tlie liemIo<-ks are evergreen trees with soft, tlat or rounded triangular leaves.

Their hrauches grow at irregular intervals from each other. The slender ter-

minal sprays droop gracefully, and the slender leaders droop or nod conspic-

uously from th» tops of the crowns. They are large trees with broad pyramidal

crowus and long, only slightly tapering trunks, with the characteristically

rough, hard bark narrowly ridged and furrowed. The bark contains tannin,

which gives it an astringent taste, and when broken it displays a clear choco-

late-red color. The leaves, which have small, thread-like stems, are spirally

arranged around the branch, but by the twisting of their stems they appear

to grow mainly from the two opposite and the upper sides of the branches;

thus forming, in one western spec-ies, verj' flat sprays. The leaves of hemlocks

are peculiar in having a single resin-duct, which is seen in a cross-section in

the center near the lower surface. Leaves of a season's growth remain on the

trees for about 3 to 6 years. Male and female flowers are borne separately

on different parts of the same tree on sprays formed the preceding season.

The female flowers grow at the ends of the sprays, while the male flowers are

borne singly from buds at the bases of the leaves near the ends of the branch-

lets. Female flowers, producing cones and seed, are small, greenish, scaly

bodies, while the male flowers, pollen-bearing only, are small yellowish bodies

attached by thread-like stems. The cones of the hemlocks mature in one

season, and are composed of thin overlapping scales, beneath each of which

2 winged seeds are borne ; only the scales in about the central half of the

cones, however, bear fertile seeds, those above and below this part being

imperfect. The small seeds are easily wafted by the wind and thus may be

widely disseminated. Seed-leaves of our species, 3 to 4, and very short.

Hemlocks are important forest trees both for saw timber and tanbark. As
yet their wood is of comparatively lower commercial value than that of the pines,

firs, and spruces, often a.ssociated with hemlock. Unquestionably, however, the

commercial importance of hemlock wood will be greatly increased as the supply

of other timbers, abundant now% is reduced. The true value of western hemlock

timber has not been appreciated on account of its name, since it has been con-

fused with the eastern hemlock, which produces wood of inferior quality.

Four species of hemlock are indigenous to the United States and portions of

Canada. Two of these inhabit the eastern United States and the adjacent

Canadian provinces, while two are found in the I'acific forests.

Western Hemlock.

TsiKju hetcrophyUa (Raf.) Sargent.

DISTINGUISHING CHARACTERISTICS.

Western hemlock is a large forest tree. Its tall, clean, smooth-looking trunks,

fine foliage, and drooping branchlets distinguish it readily from associates. The
trunks taper very gradually. Forest-grown trees have small narrowly pyram-
idal crowns of slender branches, and are from 125 to 160 feet high and from
2 to 5 feet in diameter. Occasionally, much larger trees are found. The bark

of larger branches and young trees is thin, finely scaly, and russet-brown, while
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that of old trunks is about li to 1^ inches thiclj, hard, and deeply furrowed

;

the ridges are wide, flat, and irregularly connected with one another by nar-

rower cross-ridges: it is dark russet-brown, tinged with red. The foliage is

deep, glossy, and yellow-green, and clothes the branchlets thickly, but the small

size of the leaves gives it a thin appearance. The leaves (fig. 34) appear to

grow mainly from two opposite sides of the branchlets—a sort of comb-like ar-

rangement. They are flat, grooved above, have a rounded end, and a distinct
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thread-like stem, and are about one-fourth to seven-eighths of an inch long.

The leaf-bearing branchlets, especially those of the season's growth, are more

or less minutely hairy. The small, few-scaled cones nod from the tips of

branchlets, maturing from the middle to the end of August. They open rap-

idly afterwards and usually shed their small, winged seeds during September.
By spring most of the cones have fallen from the trees. The cones are from
about three-fourths inch to sometimes nearly li inches long, and when open are

reddish clay-brown (fig. 34). Cone-scales, peculiar in being sharply narrowed
from about their middle, are faintly downy on their outer surfaces. The seeds

(fig. 34, a) are light brown. Their comparatively large wings enable the wind to

carry them to a considerable distance from the parent tree. Seed-leaves 5,

pointed, and about one-fourth inch long. By the third year seedlings produce

foliage like that of the adult tree. In the dense, moist forests in which this

tree grows best its numerous seedlings grown on moss-covered stumps and
Jogs—often high in the air, and even in the moss on living trunks—are a

familiar sight. Not infrequently seedlings extend their roots through or over

their host stumps and decaying logs into the soil and become firmly rooted;

many others, unable to do this, die. The ability of this tree to grow throughout

its life in the densest shade explains the often almost pure stands which have

followed removal of the older forest in which hemlock was widely but only

si)aringly represented. The hemlocks had covered the shaded ground with

seedlings which later excluded other species trying to come in after the old trees

were removed.

Wood, fine-grained, pale yellowish brown, with the slightest tinge of red. It

is rather light, soft (works like soft pine), and very unlike the slivery wood of

its eastern relative, which it otherwise resembles. The unfounded prejudice

against western hemlock wood is exceedingly unfortunate, for in its best grades

it is useful for many of the better commercial purposes, while its bark yields

a much higher percentage of tannin than does that of the eastern hemlock

(Tsiiga canadensis), so extensively used for tanning.

Longevity.—Very long-lived, growing slowly in height and diameter. Trees

16 or 17 inches in diameter are 195 or 200 years old. Large trees are from 300

to 500 years old, and it is believed that very much older trees will be noted.

RANGE.

Pacific coast region from Ala.ska southward to northern California : inland to southern

British Columbia, northern Idaho, and Montana, and into the Cascades in Oregon and
Washington.
Alaska.— Islands and seaward slope of coast ranges westward to «.^ape Puget on west

side of Prince William Sound; generally from sea level to timber line (3.000 feet on
southeastern coast to 1.600 feet on Prince William Sound). Lynn Canal region, from
elevations of loO to 2,600 feet. South slope of St. Elias Range to 1,62.5 and 2,700 feet;

Yakutat Bay, up to 2,200 feet on Mount Tebenkof (east end of bay), gradually dropping
to sea level at Disenchantment Bay (head of Yakutat Bay). Coast from Dry Bay
to Prince William Sound, up to 400 feet, and to 1,600 feet ; on coastal plain, hillsides

facing open water and valleys of streams, sometimes extending inland 3 to 5 miles,

as at head of Cordova, Gravina, and Fidalgo bays.

British Columbia.—Islands, Coast Range, and inland up river valleys to limit of

abundant rainfall, from sea level to 2,000 or 3,000 feet elevation. Reappears eastward
in Gold and Selkirk mountains, reaching 3,500 to 5,000 feet. Up Dean Inlot and Salmon
River to point 18 miles from sea and to elevation of 600 feet; appears still farther in-

land, in Coast Range, sparingly on lower part of Iltasyouco River (tributary Salmon
River). Inland 53 miles on Homathco River (flows into Bute Inlet) to an elevation of

2,320 feet. In lower Fraser River Valley eastern limits are Uztlihoos River (north-

eastern branch of Anderson River), at point 6 to 10 miles east of Fraser River, and sum-
mit between Coquihalla River (eastern tributary Fraser River) and Coldwater River.

Abundant on southwest coast of Vancouver Island, reaching elevation of 975 feet about
Port Renfrew. Extends into Gold Range (from eastern Washington) and into Selkirk

1518S—US—
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Mountains (from northern Idaho), stretching northward to Canadian Pacific Railway
line (possibly farther), reachinix 5.000 feet on west slope of Selkirk; while on east side,

which It ascends to summit, its first abundant appearance is on Beaver Creek, at 3,500
feet. Eastern limit is Donald, on Columbia River, at 2,586 feet.

Washington.—ThrouRhont western part, except on high summits, and generally extend-

ing from sea level to 4,000 or 5,000 feet elevation: westward to east slopes of Cascades;
more abundant on west side middle slopes of Cascade and of coast ranges than on coast

or in depression between these ranges. Mountains of northern Washingtou and east-

ward to Idaho, but not In Blue Mountains (southeastern Washington). Wasliington

National Forest, common over west slopes of Cascades on benches and mountain sides,

up to 4,000 or 5,000 feet ; on east slopes only in moist valleys, at 2,100 to 4,700 feet

elevation on Stehekin River, Agnes, and Early Winter creeks, on headwaters of Entiat

and Wenache rivers, tliroughout upper Vakima and Cli(>alum valleys and eastward to

Chealum Lake. Mount Rainier National Forest, abundant on west slopes up to 5,000

feet, but scarce on east slope on Tanniun Lake and on head of Klickitat River. Abun-
dant in Olympic Mountains up to 4,500 feet elevation,

Okegox.—Throu.ghout western part, up to about 5.500 feet, and down to sea-level on
coast, but not on borders of Columbia River where it crosses Cascades nor in Willam-
ette River Valley below L500 feet; extends southward in Cascades to Lake of the Woods
fT. 38 S., R. 6 E. ) and on Coast Range to California. Cascade National Forest

(North), abundant west of range, at 1,600 to 4,800 feet, but on east side confined to

headwaters of rivers and occurs only for a short distance south of Mount Hood to Bea-

ver Creek and Warm Springs River (T. 6 S., R. E. ) ; south side of Mount Hood, up to

Government Camp, at :>.000 feet, and north side from .'!.500 feet northward to point 22

miles from Columbia River. Farther south in Cascades, scattered over west side only,

south of Mount Thielson, occurring at elevations of 5,200 to 6,000 feet only on north

and south slopes of I'miiqua-Rogue River Divide, Huckleberry Mountain, headwaters of

Rogue River and Big Butte Creek, Mount I'itt, about Eake of the Woods, and sparingly

on mountain sides and flats eastward to east side of divide south of the lake. Not de-

tected in the Siskiyous.

C.vLiFonNiA.—In fog belt on west side of Coast Range, and southward to between lOlk

and Alder creeks (Mendocino County), reappearing farther south sparingly in Mai-in

County ; approaches to within one-half mile of coast in Del Norte County, at Crescent

City and other points; eastward in Humboldt County to ridge e:\st of Redwood Creek,

at 3,200 feet ; but is farther from coast in Mendocino County, where it extends inland

about 20 miles, and at Mendocino, about 10 miles inland ; generally on steep slopes of

canyons and tops of ridges up to about 2,000 feet.

OCCURRENCE.

A tree of the middle, moist forest zone, from sea level to 7.000 feet elevation.

More abundant on west mountain slopes than on east slopes, and avoiding dry in-

land basins of Oregon, Washington, and British Columbia, but reappearing on west slope of

Rocky Mountains. Largest growth on lower slopes, flats, stream bottoms, etc., on west

slope of Cascades and coast ranges of Washington and British Columbia. At higher eleva-

tions at South in Washington, Oregon, and California than toward its north limit in

Alaska ; likewise, at lower elevations on coast mountains than in Cascades and on west
slope of Rockies. With abundant atmospheric and soil moisture, it thrives on poor, thin

soils and on any exposure, but best on deep, porous, moist soils. Soil and exposure

become much more important with decrease in moisture. Lack of soil and moisture pro-

duce stunted growth, as do also high elevations, even with abundant moisture and good
soils. In dryish poor soils, it seeks chiefly cooler, north situations.

Usually subordinate in association with other trees, but often dominating, especially

in Alaska, where occasional pure stands also occur. (Generally scattered in patches,

groups, or singly through the forest. In Alaska, with Sitka spruce, western red cedar,

and black hemlock, and iisually dominant. In Vancouver Island, British Columbia, Wash-
ington, and Oregon, chiefly with western red cedar, .'cllow cedar, Sitka spruce, lowland

fir, amabilis fir, yew, Douglas fir, western white pine, and lodgopole pine ; while in north

California it occurs with redwood. Its general and common associates are Douglas fir,

western red cedar, and lowland fir, from the coast to the Rocky Mountains. Broadleaf

and vine maples, black cottonwood, and red alder occur with it also at low elevations.

Clim.\tic Conditions.—Climate of ran.ge, in general, favorable for tree growth, being

comparatively mild and uniform, with gradual changes of temperature, which is not

extreme. Precipitation generally heavy and humidity high. However, average annual

precipitation, humidity, and range of femperaturi' v;iry considerably from California

to Alaska and from Pacific to Rocky Mountains, and from sea level to limit of eleva-

tion (7,000 feet). Average annual precipitation, from about 20 inches in California and
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Oregon to over 100 inches in Britisli Columbia -ind Alaska. Temperature occasionally

—So" F. on west slope of Rockies in north Idaho, Montana, and British Columbia,
nnd also in parts of Alaska, but elsewhere, especially in coast regions south of

Alaska, well above zero. This hemlock generally follows humidity and precipitation

of the region, rrecipitation and humidity deciease from the coast to the Rockies.

I'recipitatiou is much less on east side of coast ranges and Cascades than on the

sea slopes ; deficient in interior basins of Oregon, Washington, and British Columbia
between Rockies and Cascades ; abundant on west slope of Rockies.

ToLEK.wcE.—Very tolerant of shade throughout life, especially in seedling stages. In

later life vertical light necessary for best growth. Allowed overhead light, it recovers

remarkably well from long suppression and renews rate of growth. Prolonged sup-

pression in dense shade greatly checks growth. Thrives in cool, open, humid ijlaces

with abundant soil moisture. Maintains dense stands, alone, subordinate to others, or

as dominating tree with equally tolerant or slow-growing species.

Reprodlctiox.—Very prolific seeder, reproduces itself freely everywhere under favor-

able conditions. Produces some seed every year, but heavy seed years occur at irregular

intervals. Seed with moderate rate of germination and moderately persistent vitality.

Germination excellent and growth of seedlings good on wet moss, humus, litter, decaying
wood, muck, and mineral soiLs—the latter less favorable than moist vegetable seed

bed. Reproduction abundant under dense shade of mature stands and also in the open
on cut-over areas with favorable moist forest floor. Restocks burned over areas at first

only sparingly, where light-demanding Douglas fir, pine, larch, fir, etc., come in first.

Mountain Hemlock; Black Hemlock.

Tsuga niertcnsiuiia (Boiig.) Sargeut.

DISTIXGUISHIXG CHARACTERISTICS.

Mountain or black hemlock, an alpine tree, has little general resemblance to

the better-known western hemlock. Only the drooping slender branches and
its bark suggest hemlock to the casual observer, by whom its foliage might be

easily mistaken for that of spruce, or i)ossibly of fir. Forest-grown trees have

sharp-pointed, narrowly pyramidal crowns of slender, conspicuously drooping

branches ; the upper third of the crown has very short drooping branches, while

the exceedingly slender whip-like leaders are gracefully pendulous. Trees grown
in the open bear branches of the same habit down to the ground, rarely losing

them for more than a few feet above ground, even in old age. Ordinarily,

mountain hemlock is short, from 25 to (JO feet high and from 10 to 20 inches in

diameter ; the trunk is often rather sharply tapering ; on bleak crests, it is only

a few feet high or sprawling on the ground. Trees 75 or 80 feet high are not

uncommon, while trees 100 or 125 feet high, with a diameter of 30 or 40 inches,

are sometimes met with. On high, steep slopes the truulis are strongly bent

down the slope at their bases, in the form of a sled-runuer. Heavy snows
annually bend or crush the slender seedlings and saplings to the ground without

killing tliem and later growth rarely straightens the bent stems. The bark is

early broken and rough on young trees. That of old trees is about 1^ inches

thick and dull purplish to dark reddish brown. It is deeply and narrowly fur-

rowed ; the rough, hard, distantly connected ridges are narrow and rounded. At
some distance the trunks have a blue-gray tinge. The dense foliage varies from

a dark to a pale blue-green. Foliage of a season's growth is shed about the

fourth year. The blunt-pointed leaves (fig. 35) are rounded and plump looking,

in this respect unlike the flat leaves of other hemlocks, but like them the leaves

have small distinct stems. They clothe the branches all around, but appear

thicker on their upper sides. The main branchlets are unique in having numer-
ous short, erect side branches : both are minutely downy for several years. The
cones are full grown in one season. They are usually so abundant as to almost

cover the branchlets and to bend them down with their weight. Usually they

are pendulous ; very rarely, and chiefly on stunted trees in exposed situations, the
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cones, also stunted, are erect when mature. Cones (fig. 35, a ) vary in length from
about one-half inch to 3 inches ; commonly they are about 2 inches long and
three-fourths of an inch thick before opening. At maturity they are yellowish-

green to a bluish purple. Great variation exists in the color of cones at matu-

rity. Different trees of the same forest may each have wholly different colored

mature cones ; but the color is a transient character and there is no other dif-

ference between such trees. When the cones open, and aftei-wards, they are

dull to light brown, the scales spreading strongly at right angles to the cone
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axis (fig. 35). After the seeds are shed, usually late in September or October,

the cones begin falling from the trees, and by spring most of them are down.

The seeds (fig. 35, J>) are pale brown, with large wings which enable the

wind to carry them for long distances. Seed-leaves, 4, and about one-fourth inch

in length. Wood, very fine-grained, soft (considerably lighter than that of

western hemlock), and pale reddish brown. It is without the silvery character

of e.-istern hemlock wood. It is practically never used for commercial purposes,

and locally only occasionally on the prospector's alpine camp fire.

Longevity.—Believed to Ite a very long-lived tree, but much more study of

its age limits is required. Trees from 18 to 20 inches in diameter are from 180

to 2G0 yeai's old. while trees of high, wind-swept ridges are from 60 to 80

years old when from .'') to 7 inches in diameter.

Timlierline tree. From the Pacific coast mountains of Alaslva sontliward tlirousli the

high Sierras of California, and to northern Idaho and Montana.
Alaska.—Sea slope of Coast Range northward to neighborhood of Lynn Canal (in

ahont lat. 60°), and westward to head of Yulila Creelf on north of divide between Turn-

again Arm and Knilc Arm of Cool? Inlet (lat. 61° 10', long. 1.50°). Commonly at eleva-

tions of li.OOO to 4,000 feet, except when occasionally inhabiting cold sea-coast bogs from

Sitka northward, and when descending to sea level at west end of its range on shores of

Prince William Sound and Kenai Peninsula. Timberline in southeastern Alaska is

1,800 to 2.400 feet on exposed seaward slopes, but is considerably higher in protected

inland passes. About Lynn Canal dwarf trees reach 3,250 feet, or more ; westward, its

upper limit ranges from elevations of 400 feet to 1,600 feet, and about Prince William

Sound, at from 300 feet, in gulches away from sea, to over 1,450 feet, on warm slopes

facing the Sound. On Kenai Peninsula, generally up to elevations of 1,200 or 1.600

feet, but follows Resurrection Bay across divide to Turnagain Arm, reaching 2,500 feet

on inland plateau. Occurs in following localities: Hot Springs (near Sitka), Baranof

Island, and Yes Bay, at sea level : Kuiii Island : White Pass, at 2,888 feet, and from

inland to Shallow Lake. Long Lake, Chilkoot and valley of Chilkoot, Fort Wrangell.

Bkitish CoLfMBiA.—Higher sea slopes of I'acitic Coast Range and islands, generally

at from 2,500 to 5,000 feet ; also abundant in interior of southern British Columbia on

west slopes of Selkirk Mountains. All summits of Queen Charlotte Islands above 2,000

feet, and up to 4,500 or 5,000 feet, especially those at head of Cumshewa Inlet. Fraser

River Valley and inland on higher slopes above 2.700 feet to Silver Mountain (near

Yale). Vancouver Island, at .S.OOO to 5,500 feet elevation, especially on following sum-

mits: Mount Benson (.3.000 feet) ; Mount Mark (3,.S00 feet I ; Mount Arrowsmith (5.500

feet) ; Mount Edinburgh (.3,250 feet) : locally noted at Vancouver, ^ictoria, and Port

Townsend.
Wasiiixotox.—Both slopes of Cascade and Olympic mountains at elevations of 5,000

to 7.000 feet, and on one peak of Blue Mountains, but not on Okanogan Highlands.

Olympics, at 5,000 to 6,000 feet, and at following points: Hoh Divide; head of

Bogachiel River, near pass to .lordan's Lake ; near Close Call Basin ; sphagnum swamp
3 miles below Hot Springs ; main head of South Fork of Skokomish River. Northern

part of Washington National Forest (west side of Cascades), at from 4,000 to (timber-

line) 6,000 feet ; east side of Cascades in moist valleys and passes at 3,100 to 6,400 feet

—

sometimes to 7,000 feet, as on slopes above Lake Chelan, and down to 2,200 feet, as in

Stehekin River Valley and on east side of Stevens Pass (mouth of Great Northern Rail-

road tunnel). Southern part of Washington National Forest, at 2,600 to 7,200 feet;

most abundant at 4,000 to 6,000 feet in Sk.ykomish, Tolt. Snoqualmie, Cedar, Oreen,

White, Yakima, Wenache, Entiat river basins and of Lake Chelan. Also at following

points : Cascade Pass, at 5,421 feet ; headwaters of Stehekin River, at about 7,000 feet

;

pass between Montecristo and Index ; trail to Columbia Peak ; Skagit Pass ; Bridge

Creek. Mount Rainier National Forest, at 3,500 to 7,500 feet with best growth at 4,500

to 6,200 feet, in river basins on both sides Cascades. Locally noted as follows ; Mount
Rainier, at 4,000 to 6,000 feet; Mount Adams, at 6,000 feet; Cascade Divide (3 miles

north of Cowlitz Pass) at 4,800 feet : at point 2 miles west of divide at Cowlitz Pass, at

4,750 feet; head of Summit Creek; Cowlitz River, at 3.650 feet; Dewey Lake (head of

American River) at 5,300 feet ; main divide on head of Cispus River, at 5.200 feet.

Oregon.—Both slopes of Cascades at elevations of 5,500 to 7.000 feet, and in Powder

River Mountains (northea&tern Oregon), Cascade National Forest (North), principal
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tree at 5.500 to 7.000 feet—sometimes to 7.SCO foot, and straggling down to ."5.000 feet.

Locally noted as follows: Mount Hood (timlioiline) on head of East Fork of Hood River

at 6.4(10 feet, and of Clear Fork at 5,100 feet, down on southwest side to a little below

Government Camp (3.C00 feet); on north side to about 3,000 feet; Mount .TelTerson ;

headwaters of Clackamas River, at about fi.OOO feet ; Salt Creek : divide between Row
River and Middle Fork of Willamette River. Cascade National Forest (South), abundant

on both sides of Cascades and on Fmpqua-Rogue River Divide; on east side, at 0.00i>

to 0.1:00 feet, and on west side, at 5.000 to 0.1200 feet : best growth at G.200 t.) 7.00(i

feet. High summits of Siskiyous—also on north slopes of Siskiyou I'eak. but not detected

east of Cascades, in Klamath ranges. Locally noted at Crater Lake (rim of Crater),

down to near Pole Bridge Creek (O.IOO feeti. and on Mount Scott, up to S.OOO feet.

C.\LiFORNi.^.—Northern cross ranges and west side of Sierras southward to Bubbs

Creek at head of South Fork of Kings River (l.it. :'.(!" 40'). probably also in San Jacinto

Mountains." generally at from 0.000 to 11.000 feet elevation. On northern mountains

from Siskiyous and Trinity Mountains eastward to ranges north of Mount Shasta and

west of Butte Creek, including Coose Nest Mountain, e.xtending northward to the

Oregon line, reappearing on (llass Motint.iin (boundary of Siskiyou and Modoc counties)

at 7.500 to 0.000 feet. Siskiyous above (i.O(K> feet. Reported in mountains east of Cres-

cent City (Del Norte County t. Marble Mountain Divide (west of Scott Valley, Siskiyou

County) on summit of pass (5,700 feet), and on higher parts of ridge. Trinity Count!/:

Canyon Creek, at point about 7 miles north of Dedrick. at 4.500 feet elevation, and

northward to head of creek, here mingled with Shasta fir and weeping spruce. Nortli

part of Mount Shasta National Forest, at 7.000 to ONer .S.OOO feet; throughout southern

part at elevations from G.500 feet to timberline (8,000 to 9,000 feet). Mount Shasta, at

various points between 7.200 and 8.700 feet. Abundant on west side of northern Sierras,

at 6.000 to 10,000 feet: less frequent in southern part, and at S,000 to ll.ooo feet.

In Lassen I'eak. Flumas, and Diamond Mountain National Forests at elevations above

6.000 feet and on such peaks as Lassen I'eak. slopes ne.ir Drakes, Spanish Peak, and

Mount Pleasant. Tahoc National Forest, Mount Fillmore and southward on all summits,

at elevations from 7,500 to timberline (about 10,000 feet), except on main divide between

south end of Sierra Valley and north line of Sierraville Quadrangle (Sierra County) ;

locally noted on Pyramid Peak (li miles above Fornis), near Ralston Peak, in Devils

Basin (east of Pyramid I'eak), and on high summits near Donner, at 7,500 to 8,500

feet. Stanislaus National Forest, on summits at 6.000 to 0,400 feet. Here locally

noted on divide south of North Fork of Mokelumue Itiver (0 miles north of Bloods) ;

Mount Reba (north Fork of Mokelumue Itiveri : near Wood's place (road to Kiik-

wood). Placerville Pass and adjacent peaks southwest of Lake Tahoe. at 7,500 feet

to timberline. Sierra National Forest, summits at elevations between 8,000 and

11,000 feet, and southward to Bubbs Creek (tributary. South Fork of Kings River,

T. 14 S., R. 33 E.), reaching east slope of Sierras at head of Owens River; lower part

Kearsarge Pass, at north base of West Vidette Mountain and canyon between Vidette and

.function Meadows. Locally noted as follows: MokeUimne Pass (headwaters of Silver

Creek and upper Mokelumne River) ; Tuolumne Meadows, at 0.500 to little over 10,000

feet on White Mountain and Mount Conness. Lookout Knob. Lambert Dome, ridge

between Dingley and Delaney creeks, old Tioga mine, upper Tuolumne Canyon, base of

Unicorn Peak. Cathedral Lakes and Peak, head of Cathedral Creek. Lyell Fork of Tuo-

lumne, at 10..500 feet: head Snow Creek (Mount Hoffman), about May Lake, and south-

west flank of mountain down to 8..5O0 (near Tioga road) ; near Lake Tenaya ; head of

Mono Creek and Pass: Sunrise I'eak (between Tuolumne Meadows and Yosemite). at

10.000 feet : Tuolumne Dome, at 8,000 feet ; Snow Canyon (Yosemite Park) ; Kings

Creek Mountain ; head of North Fork of San Joaquin River, at 8,000 feet, and on its

tributaries Silver and Fish creeks, at about 10.000 feet: Bubbs Creek. San Jacinto

Mountains, on Wellman Flat, at 7,500 feet.

The detailed ranjie of niountaiii lietnlock in Idalio and Montana will be dealt

with in a later bnlletin,

OCCURRENCE.

Mainly at timber line, but in far north at sea level. Southward, vertical range is

determined by gradual ascent of favorable climatic and moisture conditions, until, at

south, the tree is confined to high, cold, moist, mountain slopes and valleys. Thrives in

most well-drained soils, not too dry ; but best in loose, coarse, moist ones.

"This remarkable extension of range is supported by a photograph of a large tree

taken in 1899 ( ?) by T. P. Lukens. It is hoped that this record may be fully verified

later.
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Best stands on flats, gentle slopes, heads of moist vallejs, or in sheltered ravines

(I)eIo\v Crater Lake in Cascades of southern Oregon). Decidedly prefers north exposures,

doubtless on account of less heat and greater soil moisture there. Exposed high slopes

least favorable to best growth ; although often abundant there, it is usually stunted.

Commonly in limited pure stands and in mixture. At north, with Sitka spruce, western
hemlock, and alpine fir. Southward, at higli altitudes, with white-bark pine, alpine fir,

Lyall larch. Engelmann spruce, while grand fir. lodgepole and western white pines are
also occasional associates at lower elevations. Large pure stands are uncommon, but
rather extensive forests with So per cent of hemlock are occasional. Pure patches are

frequent on north slopes. In southern Alaska and British Columbia, with spruce, firs,

poplars, and birches. At high altitudes in California, often in groups with patches
of white-bark pine ; lower, commonly with California red fir and lodgepole and western
white pines.

CLIM.A.TIC Conditions.—Endures severe alpine climate. Daily and seasonal ranges
of temperature great, owing to intense sunlight and rapid radiation of heat at night.

Rarity of air. together with frecjuent high winds, cause rapid transpiration, which is

modified somewhat Iiy Increased humidity due to low air temperature. Precipitation,

large ; chiefly snow, which often buries trees. Snow comes early and stays late ; melting
slowly, it supplies moisture throughout the short growing season. Rains are rather fre-

quent in spring and fall, but summers are usually hot and dry, especially on south
exposures.

Tolerance.—Very tolerant : excepting western hemlock, surpassing all associates in

shade endurance. Its dense shade, almost excluding liglit from ground, usually prevents
growth of seedlings, even its own. which appear to require more light than the heavy
shade of mother trees affords, but which thrive under lodgepole pine, fir, etc. Seedlings
and saplings bear long suppression, and rarely die under it. Trunks are not cleared

readily, even in dense stands; dead branches usually i>ersist or leave short stubs which
form loose knots in timber.

Reproductio.n.— Prolific seeder, producing cones when about 20 years old ; seed is

borne annually, but not every year is a good seed year. Seed has only moderate rate of

germination, and its vitality is rather transienj. With sufficient moisture, seed ger-

minates on both humus and mineral soils, but apparently better on latter. Seedlings
grow'' better in moderate shade and moist humous soil than in full light.

PSEUDOTSUGA. FALSE HEMLOCKS.

The generic name of the false hemlocks indicates a relationship to the hem-
locks, which they resemble in the distinctly formed leaf stems and in the habit

and character of their cones. The resin vesicles of hemlock seeds are, how-
ever, absent from the seeds of Pseudotsiigas. The latter have small resin-

pockets, or "blisters," in the bark of yoiniir trunks and branches, in this respect

being similar to the firs. Woodsmen and lumbermen know them as "varieties"
of " fir " or " spruce," and even as " pines." Properly they should not be called

firs, from which they differ greatly in the character of their wood, foliage, and
cones. The superficial resemblance of the wood of these trees to pine is a
popular reason for calling them pines, but it is a perversion of the name, for in

all respects the pines are totally different trees.

False hemlocks are evergreen trees with dense, soft, flat leaves. Their

branches, growing in irregular circles, form with their many side-branches wide,

fan-like, densely foliaged sprays. The rough, very thick-barked trunks are tall

and massive, and taper slowly. They have broadly pyramidal crowns, which in

young trees extend to the ground. The flat, bhintish leaves, attached by dis-

tinct stems, are spirally and singly arranged on the branches. They appear often

to grow mainly from two opposite sides and from the top of the branch ; but

lower leaves bend upward toward each side of the branch by a twist in their

stems. Leaves of a season's growth remain on the tree about five or eight

years. In cross-section the leaves of our species show two resin-ducts on the

under margin near the edges of the leaves. Flowers of two sexes are borne
singly on brancblets, formed the previous year, on different parts of the same
tree. The female flowers are bristly, scaly bodies, developing into cones with
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seed ; they are borne nearly or quite at the ends of twigs. The male flowers

—

scaly bodies bearing pollen only—grow from the bases of leaves farther back

from the end of the twig. Most characteristic of the pendulous cones of these

trees are their 3-ix)inted scale-like bracts, which protrude conspicuously from

among the cone-scales (tig. 3(5). No other cones of native conifers, with per-

sistent scales, have iirotruding bracts. The cones mature in one season, soon

afterward falling from the trees. Two winged seeds are borne under each

cone-scale. Their small size and large, light wings permit the wind to dis-

tribute them easily.

They are trees (mainly one species) of the greatest commercial importance,

and furnish the finest and largest saw timber of any native trees, if not of any

trees in the world. The slightly resinous, pine-like wood is most widely adapted

for construction. Two native species of these trees are known. One is dis-

tributed more or less from the Rocky Mountain States to the Pacific coast,

while the other inhabits the mountains of southern ralifornia.

Douglas Fir; Douglas Spruce.

Pscudotsia/a ta.iifolnt <' (I'oir. ) P.ritt.

DISTINGUISHING CHARACTERISTICS.

Excepting the great sequoias of California, Douglas fir is the most gigantic

tree of the Pacific forests. Under the best conditions for growth it ordinarily

reaches 180 or 190 feet in height and from ;U to (> feet in diameter. Trees over

200 feet high and 8 or 10 feet in diameter are to be found, but they are exceed-

ingly rare. Under less favorable conditions, such as prevail outside of the

humid Pacific coast region, it commonly attains a height of from 75 to 110

feet and a diameter of from 18 to 30 inches ; while in high, exposed situations

it is greatly stunted, often under 5 feet in height. The typical crown form of

young trees is a broad, sharp pyramid ; the lower branches are straight or

drooping and the middle and higher ones trend upward, forming on the whole a

rather open head. All of the branches have numerous long, hanging side

branchlets, which are sometimes very long. In dense stands one-half or two-

thirds of the lower branches are shaded out by the time the trees are 10 or 15

inches in diameter. Under these conditions the crowns of middle-aged and old

trees lose much of their pyramidal form, and become rounded or flattened.

The massive trunks, clear of branches for 80 or 100 feet (in the Pacific region),

are straight, and with only a slight taper. The ashy brown bark of young

trees, often chalky in patches, is thin, smooth, and but little broken, except near

the ground, until the trees are 12 to 14 inches \:\ diameter. Later, and in old

trees, the bark becomes from 5 to 10 inches thick at the base of the trunk,

although higher up it remains much thinner. Sometimes very old trees have

bark from 18 to 24 inches thick. It is dark brown on tlie outside and clear red-

brown within. It is often very rough, with deep, wide furrows and great

ridges, which are connected at intervals by narrower cross ridges. There is

great variation in the character and markings of the bark in dry and humid
regions, and also in exposed and protected situations. Trees in exposed, dry

"Several authors maintain for this tree the name Pseudotsugri mticronuta (Raf.)

Sudworth. which the writer has shown to l)e lawfully antedated Viy P. tii.rifolia (Poir.)

Britt. For a full discussion of the basis of this decision, see Bull. 17, Div. For. p. 23.

1898.
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situations appear to have rougher and harder bark than those in the moist,

deep forest. Trees of the high, very dry interior mountain slopes, particularly

young trees, may have soft, cork-like, gray-brown bark. (This may well be a

result of the excessively dry atmosphere, for one or two firs of that region have
similar bark). Otherwise these trees are not different from those with the

ordinary bark. Mature foliage is usually deep yellow-green. In the drier parts

of its range Douglas fir sometimes has blue-green foliage of varying shades,

especially in Rocky Mountain forms. This color is particularly pronounced
during the early maturity of the leaves. Foliage of a seasons growth remains

on the tree about eight years, when it is shed at irregular intervals. The leaves

(fig. 3G) are flat, slightly grooved above and commonly blunt, or very occa-

sionally pointed. Cones ripen early in August and by September they begin

to open and shed their seed. A few weeks later the cones drop from the trees.

The cones (fig. 36), which are cinnamon or reddish-brown, furnish easy and
reliable means of identifying this tree. Their simplest distinction is the 3-

pointed, trident-like thin bi'acts protruding from among the cone-scales. Cones

vary from IJ to 4* inches in length, but they are commonly about 2i to 3

Inches. The seeds (fig. 36, a) are dull russet-brown, with areas of white.

Seed-leaves, about three-fourths of an inch long, are 6 to 7. ^Yood varies

widely in character and grain, which may be very coarse, medium, or fine.

Coarse-grained wood is usually distinctly reddish-brown, the "red fir" of lum-

bermen. Fine-grained wood is a clear yellowish brown, the "yellow fir"' and
"Oregon pine" of lumbermen. The botanical characters of trees furnishing

these dissimilar qualities of wood are the same, and there is no foundation for

the popular belief that these woods come from two different "varieties" or

"species" of trees ; indeed the two grades of wood may sometimes be obtained

from the same tree. For the first stage of fi'om 50 to 100 or more years

diameter growth is rapid, giving coarse-grained wood, while the later stages

of growth are, as a rule, slower and give fine-grained wood. The invariable

difference in color between these two grades of wood is often attributed to the

character of the soil, but this explanation ignores the fact that both grades

may come from the same tree. The true explanation is yet to be found. Grades

intermediate between these are also common, especially in trees grown outside

of the humid northwestern range, from which the bulk of "red" and "yellow"

timber is derived. Both grades are exceedingly' important commercially, but

the finer-grained, yellow wood is now being worked ui) for the finest grade of

finishing lumber, for which it competes with high-class pine.

LoNGEviPY.—Long-lived. Trees from 3 to 4" feet in diameter are from 150

to 200 years old, while those from 4 to 8 feet in diameter are from 200 to 375

years old. One tree i> feet through showed an age of 435 years. The ages of

rare trees larger than this are i)robably from 4C0 to .500 years.

RANGE.

Western North America from British Columbia southward to central California, to

northwestern Texas, southern New Mexico, Arizona, and northern Mexico.

British Colcmbia.—Prom east side of Rocky Mountains westward to Pacific coast

and northward to Tacla Lake (lat. 55° 10') and Skeena River (lat. 54° 20') ; in south-

ern part, from sea-level to 6,000 feet : farther north, at general elevation of country,

but absent from valleys of southern part of central plateau, as also from higher parts

of Rocky. Gold, and Selkirk Mountains. From Rocky Mountains eastward to Calgary

and Porcupine Hills ; northward to head of Athabaska and Grand Fork Fraser rivers,

hut absent from Cariboo Range ; northward in Fraser River ^'alley to McLeods, Tacla,

Babine, and Frangois lakes ; absent from headwaters of Salmon River, but on coast

range northward to Skeena River. Northward on Pacific coast only as far as north end

of Vancouver Island, not on coast archipelago, and rare on west coast of Vancouver
Island.
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Washington.—Abundant everywhere, except in Columbia River plains. West of
Cascades, senerallj- from sea level to 5.000 feet ; less frequent east of Cascades. Wash-
ington National Forest (V.'est) up to 4.v)00 feet, or occasionally to fi.OOO feet ; Washing-
ton Forest (East) at 1.100 to 6.000 feet. In Cascades, south of this reserve, up to

5.400 feet. Mount Rainier National Forest, up to 5,GOO feet ; on Mount Rainier and
Mount Adams. Olympic Mountains, up to about 3,500 feet ; Blue Mountains, at 2,500
to 4.000 feet ; on Kamiak Butte, head of Grande Coulee River, and in Nisqually River
Valley.

Oregon.—Throughout western part, except in a few arid valleys ; from sea level to

6,000 feet. Cascade National Forest (North), sometimes up to 7.200 feet; eastward
on Columbia River to Hood River : east of Mount Hood to within about 6 miles of

Wapinitia (west of Deschutes River) : north side of Mount Hood up to 3,800 feet and
to Government Camp on south side. Occurs from Mount Hood to latitude 45°. here

disappearing from east side of range. In southern Cascades, on T'mpquas. Siskiyous.

and west side of Cascades, up to 6.200 feet ; east side of Cascades, at 4.300 to 7.000

foet from Klamath <iap northward to Klamath Marsh Terrace; Mount Mazama at

4.500 to over 0.000 feet. On north end of I'pper Klaraalh Lake and lava flows east of

this lake, at elevations above 6,000 feet, and southward to Swan Lake Point, reappearing

on divide at head of Lost River. I'nknown on Klamath-Deschutes Divide and else-

where in Klamath Basin. On both slopes of coast ranges, but commoner on western.

California.— In northern mountains. Sierras, and southward to San Joaquin River ;

also in coast ranges to Santa Lucia Mountains. Throughout northwestern California

eastward to Mount Shasta, and westward to the coast ; generally at 2,000 to 6.000 feet.

Klamath National Forest, up to 4.000 feet. Eastward in Siskiyou County to east part

of Siskiyou Mountains; Klamath River (few miles west of Ilornhrook) , near Klamath
Hot Springs, ridge east of Shovel Creek, and eastward to near I'icard (west of Klamath
Lake I. extreme eastern limit; farther south, eastward only to Goosenest Mountain (east

of Shasta Valley and north of Mount Shasta), upper McCloud River (south of Mount
Shasta) and southeastward to Fall River (Shasta County), where. east limits farther

south are Mount Lassen, while western limits are Sacramento River Canyon to or below

Gregory. McCloud River to its junction wit'i I'itt River, and ."> miles east of Montgomery,
at 4,000 to 4,200 feet. Lassen Countii: Southern part eastward to Susanville. Mount
Shasta, bottom s'.ap<>s, except at north, up to 5.500 feet. In Shasta. Plumas, Lassen
Peak, and Diamond Mountain National forests, at 2,000 to 6,000 feet, on west sloi)e of

range. Northern Sierras, at 2.400 to G.OOO feet on west slope, or sometimes to 7.000 feet

and down to 900 feet, as in Chico quadrangle area (including Butte County) ; not in

S'erra Valley. Tehauiu Coiintii: East of Saci'amento River from point 10 miles east of

Paine Creek post-office eastward. Plumas Coiintii: Eastward to Grizzly Mountains
(west of Sierra Valley). Butte County: Westward to Megalia and to 4 miles north of

Bidwell Bar at 1,300 feet. Sierra Counlii: Eastward to mountains west of Sierra Val-

ley, tlience westward to Yuba Pass (5.800 feet) ; west of Yuba Pass, westward into

Yuba County, where west limit is on east foothills of Sacramento Valley at Campton-
ville and Oregon Hills, and in Nevada County at Nevada City, (Jrass Valley, and Colfax

on Bear River. Ihicrr Coutitji: Westward to junction of Middle and North Forks of

American River ; eastward to beyond Blue Canyon and probably also above Emigrant Gap
on main Sierra Divide, but not reported on east side of divide between Trnckee and Lake
Tahoe. Eldorado County: Westward to Placerville, Pleasant Valley, and canyon of

North Fork Ccsumnes River ; eastward to Coloma in canyon of South Fork of American
River, and to Echo (Tahce Road), at 5,500 feet. Stanislaus National Forest, at 2,000 to

5,500 feet, and chiefly on and near Mutton Canyon, between Grizzly Flat and Indian

Diggins. and on Mill Creek (tributary North Fork Mokelumne River). Amador County:
Westward to point '.', miles east of Pin;' Grove and Sutter Creek Canyon (northeast of

Volcano), and eastward to beyond Pioneer. Calaveras County: Only in central western

part on branches of Mokelumne River westward nearly to Rich Gold, Esperanza Creek

(near Railroad Flat) ; not delected l)etween ]SIurphys and Big Trees nor in Calaveras

Big Tree groves, but it occurs on San .Vntonio Creek about 2 miles below Big Trees.

Tuolumne County: Canyon of Middle Fork Stanislaus River from junction with Clark

Fork at 5.500 feet eastward several miles ; between Big Oak Flat and Crockers, and
thence eastward to Aspen Meadows, at 6,200 feet ; Hetch Hetchy Valley and Tuolumne
Big Tree Grove at 5.700 feet. Maripoxu County: Westward to near Bull Creek (10

miles east of Coulterville and a few miles east of Wassama) ; eastward to Yosemite Valley

and Merced River (head of Nevada Fall), at 6.000 feet, (Jlacier Point at 7,300 feet, and
nearly to Chinquapin. P.i-idal Veil Creek, at 7,100 feet. Southward occurs on Head of

Stevenson Creek (tributary San .Toaquin River) at elevations of 3,000 to 5,500 feet

(southern limit in Sierras) at 900 to 5,000 feet, or occasionally to 6,000 feet. In Stony
Creek National Forest, at 2,000 to 5,000 feet, but mainly on west side of range. Tehama
County: Eastward along Paskenta Road to about 3,300 feet on east side of Coast Range.
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Colusa Cnunlti: Northwest corner on Snow Mountain. Lake Counly: East side of

Coast Kanjjco to Long Valley. Tpper Cache Creek, Clear Lake, and to point near Middleton.

Common in Del Norte, Humboldt, Mendocino, iMarin, and Sonoma counties (coast ranges)
;

abundant westward to eastern margin of n^dwood belt, and sparingly through it, some-
times lo the sea. Del Norie Coiintii: Westward to Crescent City. Humboldt CounUj:
Sparingly among the redwoods north of Humboldt Bay ; westward south of bay to Fern-
dale and Bear River vaileys, Petrolia, Upper Mattole River, Brlceland, and south slope of

King Mountain. Mendocino County: Westward to Kenny, Westport, Mendocino Pine

Ilarrens, mouth of Big River, and seaward gulches from Fort Bragg to Gualala. Sonoma
Count}): Westward in north part to east edge of lodgepole pine belt (on coast) to

point 1 mile from beach at Fort Ross, near mouth of Russian River, nearly to Bodega
Bay, Meeker, and Occidental. Marin County: Westward to southern part of Inverness

Ridge (Point Reyes Peninsula), line of North Shore Railroad, and valleys of San Ger-

onimo and Lagunitas. Xaya bounty: Mount St. Helena, up to 4,."!oO feet, and south-

ward on ridge east of Napa Valley at least to St. Helena itownt, and on ridge west side

of Napa Valley to point south of and to a point little beyond Oakville. Mountains about

San Francisco Bay; but not in Vaca Mountains (inner Coast Range), Oakland Hills, and
Mount Hamilton, nor Monte Diablo ranges. Frequent in Santa Cruz and Santa Lucia
Mountains, at 2,500 to 3,000 feet, southward to Los Burros. Throughout Santa Cruz
Mountains from hills south of San Francisco and southward around north part of Mon-
terey Bay to within a few miles of Watsonville, reappearing southward in Santa Lucia
Mountains.

The detailed raiii?e of Douglas flr in Idaho. Montana, South Dakota, Colorado.

Utah, Texas, New Mexico. Arizona, and Mexico will he dealt with in a later

hulletin.

OCCURRENCE.

Except at high elevations and at north limit, prefers north to south exposures and
sheltered slopes, canyons, benches, etc., to exposed situations. In north, and at high
elevations, warmer south exposures are preferred, as heat, not moisture, becomes the con-

trolling factor. Lower limit in drier regions determined by lack of moisture, and upper
limit chiefly by lack of heat. At higher levels on east sides of ranges than on west sides,

also highei- on south slopes than on north exposures ; but it is more abundant on west
Slopes than on east slopes, and likewise more frequent on north than on south exposures

—

except at north, where heat is the controlling factor. Adapted to a great variety of soils,

including nearly all with sufQcient moisture, from border of brackish coast water to soils

where only drought-enduring western yellow pine grows. Prefers fresh, well-drained,

porous, deep, loamy soils, avoiding saturated, poorly drained, heavy soils. Good soil and
abundant atmospheric and soil moisture are necessary for best growth, but with abundant
moisture, quantity and quality of soil are less important, and vice versa. Grows faster

and larger on poor gravels and sand in the humid I'uget St>und country than on best soils

of Rocky Mountains with dry air and deficient precipitation : likewise, not so large on best

soils of drier California mountains, even though the climate is mild and heat and sunshine
are abundant for tree growth.

Forms large pure forests and often nearly pure stands, but chiefly associated with
numerous species of different habits. In California Sierras chiefly with yellow pine,

sugar pine, white fir, and incense cedar, as also in Cascades- of southern Oregon ; while in

California coast ranges it grows with redwood and tanbark oak. In Oregon and Wash-
ington, mainly with western hemlock, western red cedar, lowland flr, western yellow pine,

and on coast, with Sitka spruce, while in coast ranges and in Cascades it occurs with
western white pine, western larch, and lodgepole pine.

Climatic Conditions.—Climate varies from moist one of Northwest to dry one in

parts of interior and Southwest, and from the short growing season of high elevations

to the long growing season of warm, humid coast region, and of the sunny Southwest.
Winter varies from rainy season, as in parts of Pacific coast region, and an occasional

snow storm and short cold snap followed by summer's heat, as in the southern Rocky
Mountains, to more severe winter of the Rockies northward to interior British Columbia ;

in northern Idaho and Montana winters are long and temperature drops frequently

as low as —.30° or —40° F. Average annual precipitation and relative humidity, extremely

variable. I'recipitation varies from over 100 inches (Puget Sound I to less than 15

inches (dry interior and Rockies). Amount of precii)itation diminishes from coast to

Rockies and from British Columbia to New Mexico : it increases with elevation and is

less on east than on west side of coast ranges. Cascades, Sierras, and Rockies. Relative

humidity of air is high where precipitation is great. To sum up, this tree grows best

in greatest abundance where precipitation and relative humidity of the air are greatest.
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TOLBHANCE.—Moderately tolerant, becoming less so with age ; endures more shade than
western yellow pine, sugar pine, western white pine, and lodgepole pine, but less than

western hemlock, western red cedar, white and alpine flr. incense cedar. Eniielmann, blue,

and Sitka spruces. Tolerance varies with locality and region, being greatest under con-

ditions of best growth. I'artial shade and shelter more necessary in early life wlicre

conditions of growth are less favorable. At moist north it thrives in the open from
early youth, while in drier regions it prefers shade of weeds, brush, etc. Dense pure or

mixed stands of the Noi'thwest have clean trunks for about two-thirds of the length.

while trees of open forests and in the Kocky Mountains are clean-trunked for only one-

third their length, or, in scattered stands, carry branches almost to the ground. Trunks
clean themselves slowly even in dense stands, which indicates tolerance of side shade;

while young trees in dense stands grow rapidly in height, showing their need of overhead

light.

Repkoduction.—Generally a prolific seeder, producing seed every year, with specially

good local seed years at intervals of three or four years. Power of reproduction and
seed formation nearly as gre.-it as that of yellow pine throughout its range of distribution.

Seed with moderately high rate of germination at best, but often low, and with persistent

vitality. I>arge quantities of seed destroyed by insects and eaten by birds and squii-rels.

Seed matured at about same time throughout range. Warm, moist, pure mineral soil.

or a mixture of the latter and humus, best for germination and development of seedlings;

reproduction rare on thick duff or vegetable matter, but abundant in humid regions after

layer has been burned off or broken up l>y logging ; unburned, logged areas are commonly

'

restocked by its northern associates, western hemlock and red cedar. In drier eastern

range burning over ground is usually unfavorable to reproduction, lodgepole pine, aspen.

and others restocking burned areas. Under most favorable conditions, reproduction is

extremely dense, an acre being said to carry over ."0.000 trees about .S feet high and 11

years old, while a stand of 26-year-old trees averaged 1.068 trees per acre, 45 feet high
and Hi Inches in diameter. Such reproduction is frequent in Oregon and Washington.

Bigcone Spruce.

Paciidotsin/ii iiiarronnini (Torr. ) ]\Iayr.

DISTINGUISHING CHARACTERISTICS.

Bigcone spruce, which is a little-lviiown tree, is distinct in appearance and

conspicuous among its usually lower growing associates. It has been long con-

sidered a variety of the Douglas fir, owing mainly to the identical, but larger,

form of its cones and its similar foliage. It is, however, distinct. It is generally

rather stinited in appearance. The wide, pyriunidal crown, extending to. or

within a few feet of. the ground, is open and thin, owing to the fact that the

branches grow from the trunk at very long intervals. Those of the lower part

of the crown are exceedingly long, and horizontal, but somewhat drooping at

their extremities, while the short top branches trend upward. Characteristic

short side branchlets, sometimes erect, droop from all of the limbs. The trunk,

clear of branches for only a few feet, tapers rapidly from a thick base, reaching

a height of from .'')0 to 00 or, occasionally. 75 feet, and a diameter of from 14 to

20 inches. The bark is early roughened at the base of young trunks. It is black-

ish or deep red-brown, and, in old trees, from 2 to 5 or more inches thick near

the bottom of the trunk. Deep, wide furrows and ridges, irregularly connected,

mark the liark characteristically. The thin-looking foliage is blue-green, with

an ashy tinge. The somewhat curved leaves (fig. 37) grow on all sides of the

l)ranchlets, but by a strong twisting of their stems they appear to come out

mainly from two opposite sides of the twigs. They are more or less pointed,

but not prickly. Leaves of a season's growth remain on the branches from 4 to

r> years—possibly longer. The cones (fig. .'57), which are very distinctive, mature

early in August, opening by the latter part of that month or early in September,

and shedding their seeds. They vary from 3J to about G inches in length, and

when open are rich dark brown. Some of the cones fall from the trees during

the winter, but a good many remain for a year or longer on the branches. The
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large seeds (figs. 37, «) are dark chocolate brown and shiny on the upper side,

which contrasts strongly with the dull, very slightly reddish-brown under sur-

face. Seed-leaves, usually G, but often 7, pointed, and about an inch long.

Wood, reddish-brov.n, fine-grained, rather tough and hard; suitable for coarse

lumber, but not used commercially. An exceedingly important tree for increas-

ing the protective cover on dry mountain slopes of its range where few other

conifers are at home.

Longevity.—Little is now knowni of the longevity of this tree. Probably
long-lived. A tree 21 f inches in diameter showed an age of 109 years. Doubt-

less larger trees occasionally found would prove to be from 200 to 300 years old.

RANGE.

Southern California, from eastern Santa Barbara County and southwestern corner of

Kern County to northern Lower California ; range includes Santa Inez, Zaca, San Rafael,

Pine, San Kmigdio, Sierra, Liebre, Sierra Madre, San Bernardino, San .Taclnto. Santa
Ana, Palomar, Cuyamacn, and San Pedro Martir mountains. Chiefly on north and east

slopes and in canyons nearly throughout these ranges, at elevations of .3,000 to .5,000 feet,

but often to (3,000 or 7,000 feet, and down to 1,500 feet in canyon bottoms. Western
limits are Mission Canyon (above Santa Barbara) in Santa Ynez Mountains, where one
tree occurs at 1,500 feet, and Zaca Peak, in San Rafael Mountains. Northern limits are

San Emigdio Mountains and south side of Tejon Canyon (west of Tehachipi Mountains).
Most common in San (iabriel and San Bernardino Mountains. Not frequent in Santa
Barbara National Forest, but most alnindant in Mntilija. Cuyama, Sespe, and I'iru creek

basins. Locally noted as follows : Mount Medulce, Big Pine Mountain, Pine Mountain,
Piedro Blanco Pe.tk, near I'ine Jlountain Lodge, south side of Sierra Liebre Range, and
on mountain back of Fort Tejon. General in San Gabriel National Forest and between
about 3,000 and 5,000 feet ; locally noted on Mount Wilson, on Rubio Mountain,
down to 2,200 feet, near Alpine Tavern, between 5,100 and 6,000 feet, and Mount Lowe,
at from 2,000 feet to summits. Common in San Bernardino National Forest, on both
sides of range; on north side down to 1,500 feet, and sparingly in pine belt and on
plateau up to 6.000 or 7,000 feet, but up only to ,S,000 feet on south side. Not detected
in Santa Monica Mountains west of Los Angeles. Trabuco National Forest, at 2,000
to 8.000 feet, in bottoms at heads of canyons in Santa Ana Mountains. San .Jacinto

Mountains, northern and western slopes and canyon bottoms, at 3,000 to 5,500 feet ;

less frequent up to 6,000 or 7,000 feet. Forms 5 per cent of forest in Palomar Mountains
(southwest of San Jacinto Mountains), and 10 per cent of forest in Balkan Mountains

—

few miles southeast, near Julian—while farther south it is very rare in Cuyumaca Moun-
tains.

LowEK Califoknia.—Sparingly represented at 5,000 to 7,000 feet on Mount San
Pedro Martir.

OCCURRENCE.

Scattered in cool ravines, gulches, canyons, over north slopes ; approximately inter-

mediate in position between chaparral belt and western yellow and Jeffrey pine forest.

This occurrence is often very irregular, owing to unfavorable local conditions of soil and
moisture, and destructive forest fires. Generally on dry to fresh sandy or gravelly loam
soils, or on rocky, shallov ones, any of which are too dry for Jefifrey pine, western yel-

low pine, sugar pine, white fir, and incense cedar, all common to the region. It avoids

stream beds and other wet places preferred by incense cedar.

Pure small groups and patches, or single trees interspersed through pine belt, chapar-

ral, and oak growth. Probably once occurred in much larger, pure stands, which were
doubtless reduced by frequent fires. In pine belt, associated with Coulter pine, western
yellow pine, Jeffrey pine, sugar pine, incense cedar, and white fir : below this, common
with canyon and California live oak, and scattered through chaparral ; extends into latter

to limit of moisture conditions, and into pine belt as far as severe climate there permits.

Climatic Conditions.—Precipitation insufficient now to support good forest cover.

Average annual precipitation (chiefly rain in winter at low levels, and snow at high

elevations) from less than 10 inches to 30 inches; snow melts while falling, or soon

after, in range of this spruce ; remains only above it. Relative humidity, likewise vari-

able and correspondingly low. Precipitation greater at high levels than at low ones, and
greater on west than on east side of coast ranges facing dry interior. Snow may come
at upper limit as late as May and as early as October. Fog common during rainy season

(winter), depositing considerable moisture, comparatively speaking, on cool, forested
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slopes. Large part of precipitation and moisture from fogs never enters soil, but is

quickly evaporated, onlj' tenipcrarily reducing general evaporation and transpiration.
Summers long, hot, and dry ; occasional thunderstorms, hailstorms, or cloudbursts on
liigher mountains. Dew generally unknown. .July to October, inclusive, is dry or
"d.inger" season, when there is great risk of forest fires, which are there very destructive
and hard to control unless they burn out or meet some barrier. Once destroyed, forest

cover is hard to rejilace.

Tolerance.— Intolerant of shade except in early seedling stage; throughout later life

requires full overhead light for best growth ; mature stands usually open, stems clear of

branches for one-third or more of length, hut occasionally limbed to ground in open and
in chaparral. Seedlings come up and thrive in shade of live oaks and under seed trees,

in open, moist, sheltered places.

Kepropictidn.—Moderately abuudaiit seeder, but cones are produced at rather long
and infrequent intervals, though small amounts of seed are Ijorne locally about every
year. Seed of low germination, owing to largo numlier usually imperfect; vitality per-

sistent. Much seed eaten by rodcmts and birds. Reproduction generally very scanty, due
probably to poor seed, loss by animals, and destruction by repeated past fires. Mature
trees are protected by thick bark, but young growth is easily killed by tire. Reproduc-
tion commonly in leaf litter under shade and in vicinity of seed trees and under live

oaks. Seedlings grow slowly at first, but, once well established, they increase rapidly
in height, requiring more light.

ABIES. FIRS.

The firs are evergreen trees with iJeciiHariy eoiucal, often very spire-like,

dense crowns of heavily foliagecl branches, which by side branching form wide,

flat sprays. The trunks are tall, very straight, evenly and gradually tapered to

one or two slender, straight kv.ders. Whorls of conii)aratively small branches

grow from the trunks at regidar distant intervals. Their sharply defined heads

of dense, often very dark foliage and arrow-like stems distinguish them among
all other trees. The trunk bark, before it is broken pr furrowed by age. Is

marked by many blister-like resin i)oclvets, formed within and just beneath the

smooth surface. These are often an inch or more long, and so numerous as to

be very conspicuous. This character, which no other native trees possess so

markedly, may have given them their popular name of "balsams," becau.se of

the liquid resin obtr.ined frou) the pockets for medicinal purposes. The leaves,

spirally arranged on the branches, persist for from five to ten years (usually

nine), after which those of a .season's growth gradually disnpi)ear. Leaves on

the lower branches of our native firs are mostly flat (in one species triangular),

rounded, or blunt, not prickly at the end (in one species needle-pointed) ; they-

appear to grow more or less distinctly from two opposite sides, or from the top,

of the branch. Those of the extreme upper branches, particularly on the stout

leaders, are stouter, crowded and curved toward the upper side of the hori-

zontal twigs, and often keenly jMiinted or somewhat sharp-pointed. It is exceed-

ingly important to note the very dissimilar form, habit, and character of leaves

from the two parts of the crown. Leaves from the middle branches of the

crown are sometimes different in form from those of either the lower or upper

branches. In cross section the leaves of firs show 2 resin ducts near the lower

surface of the leaves and conunonly close to the edges of the leaves, but in

some of our firs these ducts are in the interior of the leaf's tissue, about the

same distance from the upper as from the lower surface. Flowers of two sexes,

male and female, are borne on branchlets of the previous year's growth in dif-

ferent parts of the same tree. Female flowei's. producing cones and .seeds, are

short, spherical, rounded or elongated scaly bodies standing erect and singly

on branches of the ujipermost part of the crown. ISIale flowers, pollen-bearing

only, are elongated, cylindrical, scaly bodies hanging singly among the leaves

from the lower side of branches below the female flowers. The cones, whose

erect position is unique and distinctive of all firs, mature in one season. Dur-
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ing autumn their thin, closely-packed, overlapping scales gradually become

loosened from their central spike-like axis and fall away with their winged

seeds, two of which are borne under each scale; no fertile or perfect seeds are

borne under scales at the ends of the cones. The pointed woody axes of the

cones remain attached to their branches for several years. The breaking up of

mature cones on the trees is not a character of any other group of our cone-

bearers, the deciduous Taxodiums of south Atlantic forests excepted. Seeds of

firs are easily wafted by the wind several hundred feet from the parent trees,

but they are rarely carried more than 50 or 10() feet away. The seeds have

peculiar resin cells which may be seen by cutting into the seed coat. The
vitality of fir seeds does not endure beyond a single season, and as a rule the

percentage of germination is low (50 per cent or under). Seed-leaves, from

4 to 10, and flat.

Commercially the firs are of great importance. Some of them form protec-

tion forests on steep slopes at high elevations where few other conifers can

live, while others supply excellent saw-timber of large size. They are moder-

ately long-lived, and 350 years is probably the limit of their age, but much is

yet to be learned concerning the longevity of our firs.

Seven species inhabit the Pacific forests: two of them extend far northward
into Canada, while one of these and another species range through the Kocky
Mountains as well.

Alpine Fir; Balsam Fir.

Abka lu.siociuini (IIuulc.) Nuttall.

DISTIXGl ISIIIXC; ( IIAKACTEKISTICS.

Alpine fir is one of the smallest of the I'acific firs and perhaps also one of the

least known there, owing to the high altitude at which it grows. Among all of

its associates tlie long, narrowly conical crown, terminating in a conspicuous

spire-like point, at once distinguishes this fir from all species of its kind in

the region. Its spear-like heads can be recognized at a long distance. Height,

from (iO to 00 feet and diameter from 14 to 24 inches, but in exposed
high situations it maj' be under 3 or 4 feet in height, with very long lower

branches on the ground. Itare old trees attain heights of from 100 to 130 or,

very occasionally, 160 feet and a diameter of 3 to 4 feet. Larger trees are

reported, but they are exceedingly rare. The bark is thin, at' most about li

inches thick, hard, flinty, and but little broken on fairly large trees, except occa-

sional shallow, narrow cracks near the base of the trunk. The unbroken smooth
parts are ashy gray—often chalky-white. Even in old trunks, always irregu-

larly and shallowly seamed, the fiat ridges are whitish, but pale-brownish on the

broken ^dges and red-brown on the inside. Trees on several mountain peaks in

Arizona, and occasionally elsewhere in the tree's range, have peculiarl.v thin,

soft, corky a bark, similar in color to the hard bark. The narrow crown usually

extends to the ground, even on old trees. The dense branches, which are char-

acteristically tough, droop at the base of the crown ; when dead, often curved

or bent down upon the trunk. Its low branches make it particularly suscepti-

ble to crown fires, which invariably kill it in large numbers, as do severe ground

fires, which easily injure its thin bark. In very close stands old trees are occa-

sionally free from branches for from 20 to 40 feet or more. The foliage is deep

" Ahieii arizonirn Merriam is founded partly on this character and partly on a form of

cone-scale which Dr. Merriam found to differ materially from that of the oi-dinary type of

-•1. Uiitioctii iKi. The cones and foliage of the cork-barlied trees can not be distinguished by

the writer from those of hard-barked trees.
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blue-green, that of the season with a silvery tinge. The twigs, sometimes smooth,

commonly have minute, rusty hairs for two to three years, and the buds are cov-

ered with resin. The flat leaves (fig. 38), pointless and longer on lower crown
branches and keenly or somewhat pointed and shorter on uppermost branches,

are distinctively massed and pointing upward on the top sides of the branches,

those below and on the sides of the branches being twisted so as to join those

above. The dense crowding of the leaves on the upi)er sides of the i)ranches

is very characteristic. Mature cones, before swelling and beginning to break up
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(fig. 39), are from 2J to about 4 inches In length by about 1^ to IJ inches in

diameter. They are deep purple, becoming lighter bj the time the scales fall.

The ivory-brown seeds (fig. 39, a) have large, shiny, purplish or violet-tinged

wings. Seed-leaves, one-third to one-half inch long, usually 4.

Wood, fine-grained, light, soft, and from pale straw color to light yellowish

brown. Little clear timber is obtainable because the trunks so often retain

branches down to the ground. It is fairly straight-grained and splits and works

Fig. 30.

—

Abits hisiocarpu : ^'ery ripe cones; a, seed.

easily. Its dead, weathered shafts, so frequent where fires have swept, remain
in sound condition for many years.

Longevity.—Probably not a long-lived tree. Much more study of its age is

required. Trees from 12 to 20 inches in diameter are from 140 to 210 years

old. The considerably larger trees which occur are not likely to be more than

250 years old.

15188—08 8
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RANGE.

Subalpinp valleys, slopes, and ridges from southeastern Alaska, British Columbia, and
western Alberta southward through Washington, Oregon, Idaho, western Montana, and
Wyoming to southern Arizona and New Mexico.

Alaska.—East slopes of coast range in southeastern part ; crosses divide to west

slopes at Lynn Canal, where at sea-level, on west shore, it occurs in groups and extends

to Chilkoot and White passes, reacliing timber line at about :!,000 feet. I'ossibly extends

farther south, at timber line, on west slope, and on sea coast, l)Ut not yet detected. -Ap-

pears farther north in Copper River Valley al Mcnt:ista Pass and Copper Center (lat.

62°, long. 14.")° IMC), northwestern liniil.

Pacific Canada,—Yukon Territory, British Coliimliia, and .\lbei-ta. Throughout south-

ern British t'oiunibia from east slopes of coast range and eastward to east side of Con-

tinental Divide in Alberta, except in southern dry parts of interior plateau. Northward
in Rockies to McLeod's Lake (lat. 55°), but farther northward on interior plateau, and over

eastern slopes of coast range to Lake Bennett (lat. 60°) at Lewes River (Yukon Terri-

tory) ; i-eappears north of Yukon River on North Fork McQuestion River (trilnitary Stew-

art River), in lat. 64° .30', long. 186°, northern limit. Occurs in northern interior plateau

and coast ranges at about 4,000 feet ; lower limits are in \alleys of eastern coast ranges

at Lake Bennett, descending to 2,1.")0 feet ; occurs on Middle Lake, Lake Dense, and Lake
Schiitliichroa, upper limits varying from about .3.000 feet at White Pass to 5,000 and 5,-500

feet on sheltered inland passes, such as T.iku Pass and mountains about Lake Dease and
Telegraph Creek (upper tributary Stikine River, about lat. 58°). Not on west slopes of

southern British Columbia coast range nor on Vancouver Island. On Gold and Selkirk

ranges and on both sides of (Continental Divide, being abundant in Bow River Pass, at

5,000 to 7,000 feet elevation, and on east slopes extending eastward on line of Canadian
Pacitic Railroad to Castle Mountain ; southward in Rockies, over high, cool valleys, to

latitude 40° and up to timber line. Reported east of Continental Divide in Peace River

region and also in that between Lesser Slave Lake and .\thabaska River.

Washington.—Both sides of Cascades, Olympic, northeastern, and Blue mountains,

at elevations of 5.000 to 7,500 feet. Northern part of Washington National Porest. on

west side Cascades, at elevations above 4,500 feet, but on east side, at 5,000 to 6.000

feet, or sometimes up to 7.000 feet, as at Slate and Windy Passes, and down to 2,150 feet,

as on Stehekin River. Locally noted as follows : Crater Pass, at 6,000 feet on west

side Cascades, and at 5,700 feet on east side ; Twisp Pass Lake ; North Fork Bridg*^

Creek ; Emerald Basin, above and south of Lake Chelan, at 5,700 feet ; North Fork of

Entiat River, at 6,000 to 7,000 feet; Entiat River, at 5,700 to 6,600 feet. Cascades in

southern Washington National Forest, generally at 5,000 to 6,000 feet, but sometimes to

7,100 and down to 2. .'too feet, growing on both sides of range in Skykomish, Tolt, Sno-

qualmie, Cedar, Green, White, Yakima, and Wenache river watersheds; Wenache Moun-

tains, at 4,500 to 5,200 feet. Mount Rainier National Forest, generally at from 5,500

feet to timber line, but sometimes down to 4,000 feet and up to 7,500 feet ; on both sides

Cascades in White, Puyallup, Nisqually, Cowlitz, Cispus, Lewis. Wind, Little White Sal-

mon, White Salmon, Klickitat, Atanum, Tieton, Natches, and Y'akima river basins. Locally

noted in this region as follows : Mount Rainier, at 4,500 to 7,900 feet ; Eagle Mountain ;

Cowlitz Pass, at 4,750 feet; head of Summit Creek (on Cowlitz River), at .3,650 feet;

Cowlitz-American River Divide (near Dewey Lake), at 5,300 to 5,500 feet; Divide 3

miles north of Cowlitz Pass, at 4.800 feet; Mount .\dams, at 6,000 to 6.500 feet; Upper

Klickitat River, at 4,200 feet; Little Klickitat-Tieton River divide, at 5,900 feet; Cispus-

Klickitat River divide, at 5.200 feet; Goat and Olympic mountains, at 5,000 to 6.500

feet (timber line). Colville National Forest, along higher ridges. W^ashington addition

to Priest River National Forest, common above 4,500 feet ; Wenaha National Forest, on

broader ridges in Blue Mountains, at 7,000 feet and at heads of streams.

Oregon.—Both sides of Cascades, Siskiyous, and Blue Mountains; generally at eleva-

tions between 5,000 and 7.800 feet ; southward to north side of Siskiyous. but absent

from coast ranges. Northern part of Cascades at from 5,800 feet to timber line—some-

times to 7, .300 feet, and down to 3,400. Southern Cascades, at 5,800 to 7,800 feet ;

southward on east side to point 10 miles south of Crater Lake, and on west side, to

Umpqua River Divide and north side of Siskiyous, where it is rare. Not on mountains

east of Cascades, except those in eastern, north and south parts of Blue Mountains

National Forest, and in Wallowa National Forest. Locally noted as follows : Southwest

side Mount Hood from near timber line down to a few hundred feet below Governin'>nt

Camp; on north side from timber line down to 3.700 feet; Mount Mazama on Wizard

Island and rim of lake down to 6.000 feet in Anna Creek Canyon ; Hidaway Creek,

Granite Creek (near Alamo) ; South Fork of Rock Creek, at 6,450 feet; head and south

wall of Rock (^reok ; about Greenhorn (_^ity (Greenhorn Mountains); at point 8 miles

northwest of .\lba ; head (f North Fork of .John Day River: Powder River Mountains;

pipuntains about Minam River,
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The detailed range of alpine fir in the Koeky Mountain region will be dealt

with in a later bulletin.

OCCURRENCE.

In cool, moist, and, in part, siibalpine situations ; commonly on slopes at timlier line,

and at its lower limits in protected valleys, at heads of streams, and about mountain
lakes and meadows. Best growth on fairly deep, loose, moist soil ; will grow also in

wet and on poorest and driest thin soils. Main occurrence limited by requirement of

soil moisture to elevations where snowfall is great. Requires less soil moisture in

general than Engelmann spruce, but grows in places too wet for the spruce, as well

{is on Douglas fir soils, where spruce will not succeed. Does not thrive on heavy,

clayey soils. Altitudinal occurrence in Alaska narrow, owing to low timber line ; more
abundant on east than on west slopes of Alaskan coast mountains. Throughout north

coast ranges and the Rocky Mountains the vertical range is wide. Here on all slopes,

but largest on high north aspects. At south, altitudinal extent is again narrow, because

favorable moisture occurs only at much higher elevations.

In pure, small stands and in mi.xture. In Alaska, mainly with black hemlock ; at

higher levels in Washington, with black hemlock, occasionally yellow cedar and white-

bark pine, and lower, with noble and amabilis firs ; in Oregon, with black hemlock,

Engelmann spruce, w-estern white pine, lodgepole pine, and noble flr.

Climatic; Conditions.—Endures rigorous climate, and therefore it goes farther north

than any other coast flr. At far north, sub.iect to blighting winter winds, weak insola-

tion due to high latitude and extreme cloudiness, excessive precipitation, averaging over

60 inches of rain and from :.' to 5 feet of snow, and also to minimum temperature

of about —40° F. At south, sunlight is more abundant, lower humidity and smaller

precipitation—averaging about 25 inches ;ind mainly snow. Maximum temperature, about
90° F.

ToLEKANCE.—Only slightly less tolerant of shade than Engelmann spruce, and more
so than other associated species (except black hemlock) ; maintains long-suppressed

reproduction under heavy shade, and with admission of light recovery and growth are

rapid.

RErKODUCTiox.—Moderately prolific seeder. Seed with rather high rate of germina-

tion, but of transient vitality. It begins to bear cones as early as the twentieth year.

I'roduces some seed locally every year, with heavy production at intervals of about three

years. Over large areas, however, cones often fail to mature during some seasons.

Reproduction usually abundant, both in open on exposed mineral soil, and on thin and

heavy moist duff under light or heavy shade. Seedlings grow most thickly on north

sides of groups or forests and under branches of mother trees ; small shaded openings

among seed trees nearly always show reproduction. Occasionally at high elevations

branches lying on ground take root (layer), from which, however, reproduction is

probably rare.

Grand Fir; White Fir.

Allies (/nniilis IJndley.

DISTINGUISIIINd CHARACTERISTICS.

Grand fir is commonly called "white"' fir because of its conspicuously whitish,

smooth bark. Other firs of the same regiou are known as " white " firs of a

"different variet.v." especially Abies coucolor, to which the name "white fir"

appears to belong more fitly than to any other. It is desirable, therefore, for

the sake of a distinctive common name, to coin for Abies yrandiii the name of

" grand fir," which is appropriate, since it is a very stately and grand tree when
fully matured. It grows to a height, in such favorable situations as bottomlands,

of from 150 to 200 and, exceptionally, 250 to 275 feet, with a diameter of from

8 to 4 feet. On the less favorable hill lands its greatest height is from 80 to

125 feet, with a diameter of from 18 to 30 inches. Its trunks are remarkably

straight and very gradually tapered. Standing alone or in an open forest, it

carries its crown branches to within a few feet of the ground even when old,

but in a close stand the crown covers only one-half or one-third of the stem.

The crown is a narrow, rather open cone, pointed in young trees, but in old age

is somewhat rounded at the top, and often, from the strong drooping of the

lower branches, appears wider in the middle. The rounded top results from
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cessation of height growth iii the leader and an elon.iration of the ohlor, shorter

top side branches. All of liie branches, except the topmost, have a distinct

downward and niiward swiIl:.^ The bark, peculiarl.v characteristic, is smooth

and ashy brown, with chalk.v areas on young trunks, while on older trees it is

regularly and shallowl.v furrowed, the long flat ridges still retaining splashes

of gray-white. In old trees the bark is more deeply but iiarniwly furrowed, the

ridges being sharper and less conspicuously flecke 1 with white. The general

Fig. 40.

—

Abiti* (jrandw, lower I)ranch.

tone becomes i)ale red-brown with an ashen tinge. The bark is very hard, close,

and horny; rarely over If inches thick on old trunks, and scarcely an inch

thick on trees from 18 to 20 inches in diameter.

The deep yellow'-groen shiny foliage is somewhat thin in appearance because

of the characteristic spreading, especially of lower leaves. The leaves of

the lower crown branches are flat, grooved, blunt, and distinctly notched at

their euds (tig. 4U) ; they appear to grow and to stand out distinctly from two
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opposite sides only of the branclies. Many of the leaves are brought into this

position by a twisting of their bases (fig. 41). Leaves of the lower crown are

from li to about 2J inches long. Leaves of the uppermost branches are often

notched, also, but are usually all more or less crowded together, pointing up-

ward, on the top of the sprays, while the scattered leaves of the leader are

sharp or keenly pointed. Leaves of the upper part of the crown are about 1

Abies yrandis, middle ciown l)ranch.

inch or IJ inches long. All leaves are conspicuously white on their under sur-

faces. Mature buds are covered with resin, and the twigs of the season are

pale russet brown and minutely hairy. The cones mature in early fall, and wMth
their clear, light yellow-green color and slender, cylindrical form are very
characteristic (fig. 42). They are about 2 A to 4^ inches long and about 1 to

li inches in diameter. The bracts adhering to the backs of the cone-scales are
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squarish at their upper ends (trunoatedi mikI with a small point extending

from the center. The pale yellowish brown seeds (tij,'. 42, a) have shiny,

faintly yellowish winjis. Seed leaves, very slender and pointed, usually G,

and about three-fourths of an inch hmtc. Wood of this fir is little known coni-

niercially. but likely to become better known and of greater value. It is light,

soft, but firm enough to be widely uselul as lumber, moderately coarse-grained,

and straight; varies in color fi'om pale yellowish brown lo pale brown. Its

qualities deserve thorough investigation. \\hi<ii will probably show them to be

superior to those of the softer tir woods.

Fifi ()i(indis. vory ripe i. aw. : a. seed.

Longevity.—Little is loiowii of the age limits of grand iir, concerning which

further studies are urgently ne(>ded. I'i'oliably only moderately long-lived.

One tree, 34g inches in diameter, showed ;in age of VM\ years.

KANOK.

Valleys rin<l lowor slopes from sonlhern I!ritisli Cohimlii.'i In nortliorn Idnlio, western

Montana, Oregon, and nortliern coast of California.

HiuTisii CoiAMHiA.- Mainland near coast northward to iijiper end of Vancouver

Island; locally noted at Stanley Park near N'ancouver.

W.iSHiNGTON.—Stream l)ottoms and lower slopes of Cascade and coast mountains,

in northeastern part and in lilne Mountains at from sea level to H.OOO feet. Koth sides

of Cascades (in Washington National Forest), up to .""(.OOO feet. Noted on Nooksak River,

near Ferndale, at 'M feet elevation ; East Sound at 50 feet ; nt ;>ka:jit and Rainoy passes;
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on Sauk River near Monte Cristo ; head of Early Winter Creek. Both sides of Cascades
in southern Washington National Forest, in valleys of Skykomish, Tolt, Snoqualmie,
Green, White, Yakima, Wenache, and Entiat rivers, up to an elevation of 5,400 feet.

Noted in Wenache Mountains and ranjje t>etween Columbia River and Yakima River,

at 5,000 feet. Mount Rainier National Forest, both sides of range generally to 4,200

feet, but sometimes to 5,300 feet. Noted in Upper Nisqually Valley ; Upper Klickitat

River, at 4,-!00 feet; mouth of Hellroaring Canyon, at ?.,800 feet; about Mount Adams
and Eagle Mountain; on Goose Prairie along Bumping River, at 3,520 feet; on Dewey
Lake (head of American River), at 5.300 feet. In Olympic IVIountains froni sea level

to lower slopes. Locally noted at Tacoma, Port Ludlow, Lake Cushman, on shores of

Paget Sound, and about Dryad, at 304 feet elevation. In Colville National Forest,

Blue Mountains (Wenache National Forest), at 2,500 to 5,000 feet.

Oregox.—Stream bottoms and lower slopes of Cascade and coast ranges. Blue and
Powder River mountains. In northern Cascade National Forest, on both sides of range
and generally up to 4,100 feet; lower slopes of Mount Hood. Farther south (R. 5 to 17
S. ) it reaches 200 to 6,000 feet. In southern Cascades National Forest, extending south-

ward, on west slopes of Cascades, to headwaters of Umpqua River, and on east slopes

to Mount Jefferson. Exact southern limit imperfectly known. In Coast Range south-

ward into California. Locally noted in vicinity of Portland ; coast of Clatsop County ;

from lower Clackamas River bottoms to point about 6 miles above " Hot Springs " in this

canyon ; Blue Mountains, at 2,500 to (5,000 leet.

California.—In fog belt of northern coast, extending inland 10 to 30 miles, and
southward to north of Fort Ross (Sonoma County). Locally noted in Del Norte County
at Crescent City, and in bottoms of Smith River. Humboldt County: Inland to Hoopa
Valley and ridge east of Hoopa Valley, at 3,700 to 5.500 feet ; lower Mad River

;

Eureka; from Hydesville inland nearly to Bridgeville and Little Van Dusen River (10
miles east of Bridgeville) ; Ferndale to Bear Valley; between Capetown and Petrolia

and thence to Upper Mattole. Mendocino County: Along coast from Kenny to West-
port and inland along Laytonville road to point 15 miles from Westport ; gulches close

to coast from Fort Bragg to Gualala ; Mendocino inland, on road to Ukiah, nearly to

Orris Hot Springs ; Navarro River up to a point 12 miles from mouth ; Elk Creek, near
Greenwood (12 miles south of Navarro River). >S'oHO«ia County: Coast north of Fort

Ross with Pinus muricata.

The detailed rauge of this fir in Idaho, Montana, and Wyoming will be

described in a later bulletin.

OCCURRENCE.

A tree of moist situations. On alluvial stream bottoms and their border valleys, lower
gentle mountain slopes, depressions, and .gulches. Best and most abundant growth in

coast region on stream bottoms at low levels ; small at high ele.vations. Its deep root

system demands fairly deep, preferably moist, porous, well-drained soils. With favorable

moisture and climatic conditions, it grows well on rather poor, thin soils, but better

quality is necessary in soils deficient in moisture and subject to rapid evaporation.

Rarely in pure stands ; usually in mixture. Most commonly with Douglas flr, and
dominant over western red cedar, western hemlock, I'acific yew, and vine maple. At low
levels in Oregon and Washington, with latter trees and sparingly also with amabilis and
noble firs, broadleaf maple, red and Sitka alders, and black Cottonwood ; in low coast

region with Sitka spruce, and in California with redwood.

Climatic Condition.s.—Climate of range favorable to tree growth. Summers com-
paratively cool and humid ; winters ordinarily mild, and changes of temperature rather

gradual; in Bitterroot Mountains (Idaho) and northward, temperature falls occasionally

to —30' F. Precipitation, well distributed, except in .luly and August, which are usually

rainless over greater part of range. Forest floor is then dry, and destructive fires often

occur. Annual precipitation, from less than 20 inches to over 100 inches in different

parts of range.

Tolerance.—For a flr only moderately tolerant of shade, being less so than amabilis

fir, western red cedar, western hemlock, and California yew, but more tolerant than
noble fir, Douglas flr, western white pine, western larch, and yellow pine. Seedlings

endure considerable shade, but in later life full overhead light is needed for best growth.
Young growth under ordinary shade remains dwarfed and dies within a few years, unless

overhead light is admitted. With overhead light, but shaded from side, height growth is

rapid, trunks are readily cleared of branches, and long, clean stems are formed. Shade
endurance varies in general with age, moisture of soil and air, exposure, quality and
quantity of soil, altitude, and latitude. With sufficient moisture, soil, and heat this flr

thrives in full sunlight, and also endures considerable shade. On poor, dry soils in

warm exposed places, shelter and some shade are beneficial to reduce soil evaporation
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and transpiration ; therefore in regions witli such conditions the tree confines itself

mainly to cooler, sheltered sites.

Reproduction-.-—Moderately prolific seeder ; hest in open stands. Seed of rather low
rate of germination and with only transient vitality. Seeding hahits not fully deter-

mined. Cones produced mainly at irregular Intervals (two to three years). Occasionally
few cones borne by trees about L'O years old (in open), production increasing to old age.

Under favorable conditions some seed germinates soon after it is shed and seedlings may
become established before cold weather. ^Moderately humous and shaded soils most
favorable to germination, but with suflScient moisture and light, seeds sprout and seed-

lings thrive in humus and in mineral soils. Seedlings come up both in open and in shade.

White Fir.

Ahies cfincolor ((ioi'd.) Parry.

DISTIX(;l"ISHIX<i CII.MJ.VCTKni.STTCS.

White fir, a massive tree, is fitly and widely called liy this name from the ashy
hue of its bark. All of its other common names refer to its silvery or whitish

appearance. It grows to its largest size in the I'acific region, where it is fre-

quently from 140 to ISO feet and. occasionally, over 200 feet high, with a

diameter of from 40 to (!0 inches, rare trees being from r> to (! feet through. In

its Rocky Mountain range ii is much smaller—from 80 to 100 feet high, or rarely

more, and from 20 to 30 inches in diameter. The massive trunks are conspicu-

ously rough, with great deep, wide furrows and ridges in the ash-gray bark,

which is from 4 to ('A inches thick, and very hard and horny. The smooth,

unbroken bark of the uiiper stem, and of young trees, is grayish, with a brown-

ish tinge. The dense crown of heavily follaged, short branches is an irregular,

round-topped cone, extending to the ground on trees in open stands, and in dense

stands covering only a third or a half of the upper stem. The trunks are straight

and taper very gradually. Young trees have beautifully symmetrical, sharp

crowns down to the ground, the lower limbs standing out horizontally and those

above slanting upward. On old trees the lower crown branches droop conspicu-

ously, as do also those of the middle crown ; while branches above this remain

upright. In old age the more rapid growth of upper side branches than of the

leader forms a rounded top. Young foliage of the year is yellow-green, with a

bluish cast, but later it turns to a pale yellow green, with a whitish tinge. The
leaves are flat, straight, and full and plump on the upper side, blunt or

pointed—usually not prickly, but sometimes prickly on the lower crown

branches of old trees. They stand out distinctly from two sides of the lower

branches by a twist in their base (fig. 43) ; but very commonly the lower

branches of young trees have their leaves curved and standing erect, somewhat
in two lines, from the upper sides of the twigs. Leaves of the upper crown,

especially on the topmost branches, are strongly curved or sickle-shaped, and

appear to grow from the upper sides of the branchlets (fig. 44). These leaves

and those on leaders are sharp-pointed. Lower branch leaA-es are usually

longer (IJ to 3 inches long) than those of the upper branches, which are com-

monly about 1 to 1^ inches long. There is very great variation in the length

form, and thickness of leaves of this fir in different parts of its wide

range. The changes in form from horizontally flattened leaves to vertically

flattened ones, or to those resembling a sickle-blade, are curious; they are unex-

plained, except perhaps by the fact that the latter form is best adapted to

the dry climate in which it most often occurs. Some authors hold that Rocky

Mountain trees bear longer leaves, and more commonly pointed ones, than do

trees of the Pacific forests. The writer has seen trees in the latter region with

quite as long leaves, while long blunt leaves are not infrequent on trees of the
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eastern range. The long-maintained Abies loiciana Murray (cultivated in

England, where it was first described), the Abies concolor loiciarm of American

authors, is a form of the white fir distinguished mainly by the length of its

Fig. 43.—Abies concolor, lower branch.

leaves. It is exceedingly difficult, however, to longer maintain, even as a variety,

a form based upon a character so clearly unstable. The cones (fig. 44) are

mature early in September, when they are very pale olive green with an ashen
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tinge, or clear chrome-yellow green ; sometimes purple. They vary from about

31 to4i (sometimes nearly 5) inches in length. The bracts attached to the backs

of the cone-scales are rather narrow and oblong, broad and squarish at the free

end, which has a small point extending from its center. The seeds (tig. 44. a)

are a dingy j^ellow-brown with shiny, clear, rose-tinged wings. Seed-leaves, 6.

Wood, light, soft, rather coarse-grained, whitish to light indistinct brown

;

straight-grained; works easily, is strong and hard enough to be useful for saw

timber, for which it is used to some extent. Many large trees are affected with

" punk rot " or are wind shaken.

Longevity.—It grows rapidly in height and diameter for the first 50 to 100

years, after which it grows slowly to an age of :ibout :r>0 years. The limits of

its age are not fully known, but very probably the largest trees are not over 350

years old. A tree 80 inches in diameter showed an age of 285 years, and one GO

inches through was 307 years old.

.,,^-.3^

Fig. 44.

—

Allies concolor: u, seed.

Mountain slopes from southern Oregon through California into Lower California, and

from Nevada, Utah, and southern Colorado through Arizona and New Mexico.

Oregon.—West side of Cascades soutiiward. from about Township 22 south (head-

waters of Willamette Kiver, where it is rare at approximately 2,000 feet, hut reported

north of this at Fish Lake, tributary of McKenzie Itiver), to headwaters of Umpqua
and Rogue rivers ; farther south, occurring at 3,000 to 0,000 feet elevation. Northern

limits on east side of Cascades not known, but occurs on Matoles Creek southeast of

Mount Jefferson, at 4,000 to 7, .500 feet (south of T. 12 S.). Reported from southeastern

slopes of Mount Hood. On Mount Mazama (Crater Lake) down Anna Creek to .5.000 feet.

Extends westward in Siskiyous to coast ranges ; eastward, north of Upper Klamath

Lake, throughout forested upper Klamath River basin, at elevations above 5.000 feet, to

mountains on east side of Warner Lake, at 7.700 feet. Noted on upper Deschutes River,

on Paulina Creek, near Pauliuu Lake ; Warner Mountains, with and above yellow pine,
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extending down east slopes to 6,000 feet, and to 8.100 feet or over on highest pealis

;

also on west side in canyons; Kokeep Mountains (east side Warner Lalie) only in De
Garno Canyon. Reported in Blue and I'owder River mountains, northeastern part of

State.

California.—Northern coast ranges and southward on Sierras to southern cross

ranges. Northern California eastward to Warner Mountains and westward to Siskiyous

(west of railroad) ; westward in coast ranges to Russian Creek (west of Scott Valley),

Salmon Summit southwest of forks of Salmon River, at 3,800 to 5,600 feet. Trinity Sum-
mit near meeting point of Siskiyou. Ilumlioldt. and Trinity counties, and valley of Mad
River west of South Fork Mountain. Klamath National Forest, at 5,500 to 7,000 feet

;

very common hetween Horse Creek and Klamath River (T. 47 and 48 N., R. 8 to 10

W. ). Locally noted west of Scott Valley hetween Etna Mills and Sawyers Bar; on

east slope of Marble Summit Divide, at 7.400 to 5.500 feet, and westward on Russian

Creek ; mountains north of Mount Shasta between Shasta Valley and Butte Creek,

including Goosenest Mountain ; northeast slope of (ilass Mountain (12 to 15 miles

south), southwest of Tule Lake, and eastward into Modoc County at Happy Camp.
Warner Mountains, both sides, above C.OOO feet ; head of Cedarville Canyon, from 6,000

feet up ; head of South Deep Creek, Sugar Hill, and south side Fandango Valley (T.

46 N., R. 14 and 15 E.). at 6.000 feet. Big Valley on East Creek, and Blue Lake. Trin-

ity Mountains, at 4.500 to 6.000 feet, and sometimes down to .3.000 feet, occurring

throughout Trinity National Forest and nearly to Trinity River north of Yolabuli ; noted

on east slope of South Fork :Mountain, at 3.500 feet to summit, and on west side down
into Mad River Valley, which it f(jllows to below 3.000 feet ; Yola Bull Ridge ; Van Dusen
Canyon ; Canyon Creek canyon, from near Dedrick northward 12 or 13 miles to about

0.500 feet above Twin Lakes ; Bully Choop Mountain and ridge. Stony Creek National

Forest, at 4.500 to 6.500 feet southward on inner coast range to Clear Lake (southern

limit in these ranges), and on Sanhedrin Range to Pine Mountain; locally noted on

Sheetiron Mountain, Grindstone Creek, St. Johns and Hull mountains, and Black Buttes.

Shasta National Forest, at 4,000 to 7,000 feet ; here noted on Mount Shasta from base

of Mount Eddy (3.400 feet) to 5.700 feet (Wagon Camp), and on warm slopes to 6.700

or 7,000 feet ; south of Mount Shasta, over greater part of Shasta County, and continu-

ously fi-om ;Mount Shasta to Lassens Peak ; in northern Shasta County, going east-

ward to Soldier Mountain (near Dana), and ridge between Dana in Fall River Valley;

also Big Valley in Lassen County, and from Fall River Valley westward in Pitt River

region to point about 3 miles east of Montgomery. Occurs in northwestern corner of

Lassen County from about 5 miles west of Bieber. and on east side of Big Valley along

Willow Creek 10 miles south of Adin and a little farther south near Hayden Hill ; in

southern Lassen County, from Susanville westward into Shasta and IMumas counties.

Tehama County, westward on Sierra foothills to about 10 miles east of Payne Creek

post-office : in northern Sierras, on both slopes, and on west slope at 3. .500 to 7,500 or

8.700 feet. Plumas County, in northwest corner of Sierra Valley (near Beckwith) west-

ward on Feather River to Cromberg, and thence generally distributed ; sparingly around

American Valley and westward into Butte County. Here common in yellow pine belt from

3 to 4 miles north of Bidwell Bar on Feather River at about 1.300 feet elevation north-

westward along North Fork of Feather River, and northeastward along Quincy Road to

and beyond Quincy, in Plumas County. Yuba County: Oregon Hills, and eastward to

Bullards Bar, Camptonville. and into Sierra County ; here common in western part

from Camptonville to Downieville, especially from Mount House down Woodruff Canyon
to canyon of North Yuba River ; also along North Yuba to Sierra City and up North

Fork of Yuba. Not in Yuba I'ass. liut begins again on east side at 5.800 feet, continuing

to west border of Sierra Valley near Sattley post-ofTice. In southeastern Sierra County,

on east slope of main Sierra Divide, and common from point several miles north of Pros-

ser Creek into Nevada County ; here abundant near Hobart Mill and Prosser Creek, and
northward into Sierra County ; in Truckee Canyon, southward into Placer County, and
westward to Donner Lake. General in yellow pine belt of Stanislaus National Forest at

4,000 to 6.000 feet elevation, sometimes down to 3.800 feet and up to 7.500 feet. Placer

County: About Lake Tahoe. northward into Nevada County, and southward into Eldo-

rado County ; mountains east of (Jlenbrook in Nevada ; along railroad from near Don-

ner (summit) westward below 0.500 feet, and on upper South Fork of Yuba River;

Summit Meadows westward to Emigrant (Jap ; farther west in Devils Canyon between

Colfax and Forest Hill, and from Iowa Hill eastward, southward, and southwestward to

Forest Hill; along railroad between Dutch Flat and Towie Station. Eldorado County:

Tallac ; west and south sides of Lake Tahoe, into Glen Alpine Canyon, and southward

beyond Grass Lake Valley; west slope Sierras (Placerville-Tahoe road), at 2,300 feet,

to Echo, at 5.500 feet. Alpine County: Near Markleeville and westward to Silver Creek ;

west Carson River canyon. Amador County: North side Mokelumne River above Defender ;

Pioneer to 3 miles east of Pine (Jtrove. Calaveras County: Bigtrees, Gardiners, and
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thence throughout yellow pine forest northward and nortlieastward on road to Blood's,

up to 6.600 feet or more ; west and southwest of Bigtrees to 4 or 5 miles east of Mur-
phy's. Tuolumne County: On road from Sonora to Sonora Pass, and from Confidence
eastward beyond Eureka Valley, reaching 8.000 feet on warm slopes (Big Oak Flat to

Crockers) ; occurs from South Fork of Tuolumne River eastward to Crockers, Aspen
Meadows, and Middle Fork of Tuolumne, at 6,^00 feet ; Hetch-lletchy Valley ; road from
Crockers to Yosemite Valley, but not at highest elevations. Mono County: Sonora Pass
(east side) below 8,100 feet; Mono Pass in lower Bloody Canyon, Walker Tiake ; ."}

miles east of Mammoth, and west up slopes. Mariposa County: (Yosemite road from
Raymond to Wawona) occurs above Wassama ; from Yosemite to Crockers as far as
Cascade Creek, at 6.000 feet, and also on Tuolumne side of divide ; Yosemite Valley,
especially west end, going eastward above Little Yosemite on warm slopes, to 8. '200 feet;

on west slope of Sunrise Ridge to 8.000 feet; above top of Yosemite Fall to 7.000 feet;

then northward to Porcupine Flat and Tioga Road, and eastward to ridge west of Lake
Tenaya. at 8,300 feet. Ficsno County: Horse Corral Meadows; Kings River canyon
eastward to Junction Meadow in Bubbs Creek canyon. Tulare County: North Fork of

Kaweah River canyon at Bearpaw Meadow, Buck Creek canyon, head basin and canyon
of East Fork Kaweah, Farewell (iap ; Kern River canyon up to 7,700 feet, and Kern
Lakes, 1.500 feet up canyon sides ; South Fork of Tule River in eastern part of Tule
Indian Reservation. Kern County: Throughout (Ireenhorn Mountains and head of Poso
Creek above .5.0it0 feet, on I'iute Mountain, between head of Caliente Creek aufd Kern
Valley, summit of Mo\int Breckenridge, and possibly on other mountains south of South
Fork of Kern River and Walker Pass ; south slopes of Tehachapi Mountain below 7.000
feet, and down Antelope Canyon. In eastern part of Santa Barbara National Forest
(southern cross ranges) ; noted on San Rafael Range; Mount IMfios, at 4,900 to 8,000
feet ; Pine and Frazier mountains. San Gabriel Mountains, on Strawberry Peak, Pine
Flats, Prairie Forks, and San Antonio, at 5,000 to 10,000 feet. North slopes of San
Bernardino Mountains, at 4,800 to 10,000 feet, occasionally down to 4,000 feet and up
to 11.500 feet ; occurs also between Skyland and Fredalba, westward to Sugar Pine Flat,

and eastward to Baldwin Lake—possibly farther ; Crafts Peak ; Holcomb Valley, only
on north slopes nest desert, and down to .leffrey Pine belt. San .lacinto Mountains, at

6,000 to 9.500 feet, or sometimes between 4.200 and 9.700 feet ; noted in basin between
Fullers Ridge and north spurs of Mount San .lacinto. on south walls of Round and Tah-
quitz valleys, in Strawberry Valley to near summit of Mount San .lacinto. Abundant on
I'alomar or Smith Mountain and Balkan Mountains: also on Cuyamaca Mountains above
5.500 feet.

Lower C^^lifornia.—Mount San Pedro Martir. at 8.000 to 11.000 feet.

The detailetl range of white fir in the Rocky Mountain region will be described

in a later bulletin.

OCCUBRENCE.

A tree of moderate altitudes and generally on north slopes. Les.s particular as regards
aspect in North than in South. In southern Oregon. less abundant and at higher levels

en east than on west slopes. In northern California, best and in greatest density on
north and east exposures, and on heads of streams ; southern California, rather confined

to north slopes away from stream beds. Thrives on almost all moderately moist soils,

except heavy clays. Best on fairly deep, rich, moist loam ; frequent on dry, nearly pure,

coarse, disintegrated granite, and even among bowlders. Requires less air and soil

moisture than other firs, though its best growth is in cool, moist situations.

Never in pure stands over large areas, but in Oregon and northern California often

forms three-fourths of stand. In southern Cascades, scattered among yellow and sugar
pines. Douglas fir, incense cedar, and sometimes with lodgepole pine ; groups covering
less than an acre of this and Douglas fir in nearly equal proportions are frequent
throughout this forest. In California commonly with yellow, .leffrey. and sugar pines,

incense cedar, and less often with Douglas fir, in lower range ; at higher levels with
lodgepole pine, Jeffrey pine, and California red fir, usually forming a transi,tion type
between the former and last two types; stand toward upper limit of yellow and sugar
pine, often of great density. A freijuent associate also of the bigtree, together with
sugar pine. At high levels in southern California, with sugar, Coulter, and lodgepole

pines, and incense cedar.

Climatic Conditions.—Climate moderately humid with extreme temperatures of
— 38° F. in Colorado and 98° F. in southern California, a precipitation of from 19

inches in Colorado to 40 inches in Oregon, an average precipitation throughout its range

of about 25 inches, and heavy winter snows melting late in spring.

Tolerance.—Very tolerant throughout life. With favorable soil and moisture con-

ditions, usually more shade enduring than any associated species, except Engelmann
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spruce and alpine fir. Owing to great tolerance, it has a close branching habit, and
the trunks clean poorly. Young growth survives long suppression under heavy shade

(with slow progress) and recovers readily when overhead light is admitted.

Reprodictiox.—Fairly prolific seeder. Good seed years occur at irregular intervals

(two to three years or more), but some seed is produced every year. Seed of only mod-

erately high rate of germination, often under 40 per cent, and with only transient

vitality. Seed production begins mainly at fairly advanced age ; in dense stands pole-

wood trees seed when leaders have reached full light. Seed production continues for

many years, but is more abundant during rapid height growth than at maturity. Char-

acter of seed bed apparently of little importance, germination taking place on heavy

litter and humus, as well as in mineral soil ; but fairly abundant soil moisture is essen-

tial for establishing seedlings. Indifference to kind of seed bed renders it aggressive, for

reproduction occurs over denuded lands as well as under its own shade.

Bristlecone Fir.

Abies venusta (Dougl.) Koch.

DISTINGUISHING CHARACTERISTICS.

Bristlecone fir. which is rare and little known, is unique in all of its charac-

ters, the most striking of which is, perhaps, its dense Indian-club-shaped crown,

which very often extends to the ground, and ends in a long, exceedingly narrow,

sharp point. The sharj) spires and deep lustrous green foliage are so distinctive

that the tree can be recognized among its associates several miles away. It is

ordinarily from 60 to 100 feet high, or occasionally somewhat taller, and from 20

to 30 inches in diameter. The trunk, rarely clear of branches for more than a

few feet, tapers rapidly to the slender, erect leader. All of the branches, which

grow from the trunk in irregular circles, droop conspicuously, while their ex-

tremely long, whip-like side branchlets hang like tasseled cords among the

l)ranches. The bark of young trees is thin, smooth, and a leaden gray. On older

trees it is comparatively thin, at most seven-eighths inch thick, and is irregu-

larly broken I)y shallow vertical seams into flat plates, which are hard and firm.

The I)ark of old trunks is light russet brown on the outside and clear red-brown

within. The dense bright foliage is deep yellow-green. The long flat leaves (fig.

4."), white-lined underneath, with their keen points are very characteristic. By
a twist in their steiiis, leaves of lower branches (which are less denselj' leaved

than upper ones) appear to grow from two opposite sides of the branches, while

leaves from the middle and upper crown branches are rather densely arranged,

mainly on the tops of the branches. The tliinly scattered leaves of leaders (fig.

46) stand out straight, in strong contrast to the much less spreading habit of

the other leaves. Leaves vary in length from about Ij to 2 inches. Lower

branch leaves are usually longer than those from the upper crown branches.

The large conspicuously pointed winter leaf buds are bright light chestnut-color,

and without resin. The cones (fig. 47), which ripen late in August and break

up in September, are one of the remarkably distinct features of this fir, par-

ticularly in the long needle-like points of their scale-bracts, which protrude from

among the cone-scales. Cones are from 2} to .3^ inches long, and have at ma-

turity a faint purplish brown color. Seeds are deep chestnut-brown with shiny,

light, purplish tinged, brown wings (fig. 47, c) . Seed leaves, 7. Wood of

this fir is lieavier than that of any other of our firs. It is light yellowish brown,

moderately soft, but very firm, and usually coarse-grained. It is least like any

of the soft, light fir woods. There is nothing to commend it for commercial uses,

for which at present it is barred on account of the exceedingly small number

of trees in existence. The tree is, however, of the greatest importance in form-

ing much needed protective cover for the scantily wooded slopes and dry canyons

which it naturally inhabits. For this reason, and on account of its extreme
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rarity, as well as because it is the most cnrious tir tree iu tlie world, it deserves

every proteetiou and eucourageiuent.

Longevity.—Very little is known now of its lonj^evity : it is believed, however,

to be only moderately lonjr-lived. A tree '22} inches in diameter showed an age

of 123 years. Further records are riMjuired.

Fig. 45.

—

Abien vcniista: a, lower branch ; h, leaf twice natural size. Lower crown foliage.

RANGE.

Central California coast region; mainly in Monterey- County. Scattered in patches

of several or a few hundred trees in heads of I'anyons on botli slopes of seaward part

of Santa Lucia Mountains (Monterey National Forest), and at elevations of 2,200 to

5,000 feet ; probably once extended higher up on slopes and possibly covered summits
of range. Extends from I'ncle Sam Mountain southward to Mount Mars (corresponds

to Point Sur and Punta Gordu on coast) in watersheds of Sur, Carmelo, Arroyo Seco,
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San Antonio, and Nacimlento rivers (T. 18 S., R. 3 E. ; T. 19 S., R. 2-3 E. ; southeast
end of T. 21 S., R. 4 B. ; north part of T. 23 S., R. 5 E. ; T. 24 S., R. 5-6 E.).

Locally noted in Sur Canyon above Sequoia sempcrvirens ; east slope of Pine Canyon
(tributary Carmelo River), and n few trees also along top of cliff on north side; upper

part of Arroyo Seco Canyon above and on Willow Creek ; north and east slopes near

Cone Peak, at 3,500 to 4,000 feet ; head of Xacimiento River, canyon north of San
Miguel (tributary Nauimiento Riven, and in San Miguel Canyon just south of trail

Fig. 4G.—Abies irnusta, leader.

from Kings City to Los Burros Mines; 200 trees on north slope of Beur Basin

side of range south of Los Burros Mines and near Punta Gorda.

OCCURRENCE.

In cool, often narrow, moist canyon bottoms and their lower slopes, usually on north

and west exposures ; also ih narrow gulches and at heads of ravines. Largest trees
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on west slopes, in deep ravines opening toward the sea ; smaller or stunted higher

up in more exposed places. I'orous, rocky, gravelly, and sandy soils ; where best growth

occurs, soil Is moist, even in summer, from contiguo\is stream bed.

Probably capable of forming, under favorable conditions, pure or nearly pure stands.

As now known—doubtless greatly thinned and checked by fires—only small groups and

straggling lines occur, associated more or less with canyon live oak, broadleaf maple,

white alder, California laurel, madrona, and somewhat less often or remotely with

tanbark oak, Douglas fir, and Coulter pine.

Fig. 47.

—

Ahics rniu.sta: «, cone ; ?>, cone scale; c, seed.

Climatic conditions.—Temperature in its habitat .seldom goes to zero or above

100° F. On exposed contiguous slopes, crests of ridges, where possibly this tree once

grew, seasonal range of temperature is somewhat greater. Moisture laden west winds

maintain fairly high degree of atmospheric humidity during most of the year. Annual

precipitation, almost entirely rain, varies between 20 and 50 inches. Snowfall of the

region, light even at high altitudes.

Tolerance.—Very little is known of its shade endurance. Appears to endure consid-

erable shade throughout life, particularly in early growth. Bears dense side shade, as

shown by retention by old trees of vigorous lower branches in deep shade ; full overhead

light is doubtless required for best growth.
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Reproduction.—A moderately prolific seeder, but apparently cones are produced only

at rather long intervals (3 to 5 or more years) ; as yet, liowever, little exact knowledge
is available of its seeding habit and reproduction. Seed of comparatively low germi-

nation and of transient vitality. Exposed, moist, mineral soil appears to be most
favorable seed bed, since most of young growth and seedlings occur on such ground.

Reproduction exceedingly meager, probably, in part at least, on account of long intervah;

of seed production and low germination, the destruction of seed by rodents, and the

falling of most of the seed in narrow canyon bottoms from which it is probably washed
by flood waters.

Amabilis Fir.

Abies amabilis (Loud.) Forbes.

DISTINGUISHING CHARACTERISTICS.

Amabilis fir is kiiowu by woodsmen as " white " fir or " silver " fir, from the

white, smooth bark. Woodsmen disthisulshed it from the grand fir (Abies

ffrandis), also called white fir, as "another variety.'' To avoid the confusion

resulting from applying the same name to two or more distinct species, it is

desirable to take the name of '* amabilis fir," meaning lovely or beautiful fir.

The name is deserved, since the tree is one of the handsomest of its kind. A
most striking characteristic is its smooth, ashy-gray, unbroken bark, conspicu-

ously marked with large chalky-white areas. Only the old large trees (over 2

or 3 feet in diameter) are seamed at all, and then mainly at the base of the

trunk. It is a straight tree, clear of branches for from 50 to 100 feet in close,

dense stands. Its height in favorable situations is from 150 to 180 feet, some-

times 200 feet, and its diameter from 3 to 5 feet, or rarely 6 feet. In less

favorable sites the height is from 75 to 100 feet and from 18 to 30 inches in

diameter. Trees in the open, even when old, carry a wide, conical crown of

dense, heavily foliaged branches doN^n to the ground, the top of the cone being

abruptly rounded. Forest-grown trees have a shorter crown of similar form.

All of the branches, except the uppermost, droop strongly, those at the liottom

of the crown most, and with a long curve downward and out from the trunk.

The dense, deep, lustrous-green foliage is a marked feature. The leaves of

lower crown branches (fig. 4S) are flat and sharply grooved on the upper side,

white-lined below, and usually with a notch at the end, but sometimes bluntly

poirted. They are about H inches long, and, by a twist in the b;ises of those on

the lower sides of the branches, they ai)pear mass(>d on the top sides. Branches

of the uppermost part of the crown have shorter and stouter leaves, about three-

fourths of an inch long, which are sharp-pointed and stand erect in dense

masses on the tops of the spra.\s (fig. 49). The scattered leaves of the leader

are very keenly pointed. The spherical resin-covered buds of this fir are char-

acteristic, while twigs of the season are minutely hairy and pale yellowish

brown. The dark purple cones (fig. 49), ripe in September, are about 4 to 5

J

inches in length by 2^ to 2i inches in thickness. The bracts adhering to the

backs of cone scales are rounded at their free ends, gradually narrowing into a

long, thin point. The seeds (fig. 49, a), which fall from the trees in October,

are dull yellowish brown, with shiny light brownish wings. Seed leaves bluntly

pointed and three-fourths to .seven-eighths of an inch long. Wood soft, light but

considerably heavier than that of the white or grand firs. It is fine-grained and
light yellowish brown. Rarely cut for lumber, but one of the best of the

soft firs.

Longevity.—Age limits undetermined. It appears to grow slowly through-

out life and to be only moderately long-lived. Trees from 10 to 24 inches in

diameter are from 175 to 230 years old.

15188—08 9
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Southern Alaska and toast niounlains and Cascades of British Cohiiuliia, Washinfjton.

and Oregon.

Fig. 48.

—

Abicn amnhilis, lower l)ranch.

Alaska.—Extreme southeastern Alaska on sea side of Coast Range from sea level

to 1.000 feet, on steep hillsides northward, on mainland, to entrance of Boca de Quadra
Inlet and to Sandfly r.ay, on Portland t'.-inal.
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British Columbia.—Sea side of Coast Range, probably from Alaska southward, but

recorded only from Queen Charlotte Islands and a point opposite north end of Vancouver
Island southward, at 4,000 to 5,000 feet, on Dean or Salmon River, mountains of Fraser

River Valley (belovi^ Yale) ; also in Vancouver Island, on Mount Monk, Mount Benson,

and Mount Arrowsmith, and on southwest side, from sea level to about 3,000 feet.

Washixgtox.—Both sides of Cascades, generally at 1,000 to 6,000 feet; in Olympics,

at 1,200 to 4,500 feet, and down nearly to soa level on the west side, but not in lowlands

about Puget Sound. Locally noted in Olympics on headwaters of Queniult River.

Washington National Forest, west section, at 500 to G,500 feet ; east section, only along

Stehekin River, Bridge, Early Winter, and Rattlesnake creeks, at 1,800 to 6,500 feet
;

southern section, at 900 to 6, ."500 in Skykomish, Tolt, Snoqiialmie, ("ednr, (3reen,

White, Yakima, and Wenache river valleys. Mount Rainier National Forest, both sides of

Pig. 49.

—

Ahics amabiUs, upper branch: a, seed.

Cascades, at SOO to 5,500 feet ; Mount Rainier, at 2,500 to 5,000 feet ; Eagle Mountain,
between 5,000 and (),000 feet ; Mount .Vdams.

Oregon.— Both sides of Cascades and northern coast range. In Cascades, at 2,000

to 5,400 feet and mainly on west side, but at higher elevations on east side ; south-

ward to extreme southern headwaters of Willamette River and Old Bailey Mountain
(west side of Crater Lake). North side of Mount Hood, at 3.700 feet to timber line;

southwest side, from a little below Government Camp to timber line. Coast Range
southward to Saddle Mountain (25 miles south of Columbia River).

OCCURRENCE.

On well-drained, lower slopes of canyons, benches, and Hats. Shows some preference

generally for north exposures, but in Olympics and Cascades more abundant and at lower
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levels on west than on east slope. Grows in well-drained, shallow, gravelly sand to
moist, sandy loam, oi- in porous rocky soils ;' best on sandy loam ; good drainage necessary,
as is also abundant, freely flowing soil moisture.

In pure, limited stands and small groups (Vancouver Island. Olympics, lii.L:h levels

in Cascades), but more commonly in mi.\tur(\ In British (.'olumbia, above Itouglas fir

with western and black hemlocks, and western white and wliile-l)ark pines; in Wash-
ington and Oregon, at low altitudes with western hemlock, noble and lowland firs, west-
ern red cedar, and I)()uglas flr : moderately high up, sparingly with lodgepole and western
white pines and yellow cedar; near upi)er limit, with black hemlock, alpine lir, Kngel-

mann spruce, and white-bark pine.

Clim.\tic Conditions.—Climate equable, with abtnidant precii)itation. moderate
humidity, long growing season, .ind small seasonal and daily variation in temperature.
Annual precipitation averages about 4.5 inches ; 2 feet of snow, which soon disappears.

Temi)erature rarely below zero or above 00° F.

TuLKRANCE.—Moderately tolerant of shade, in this ranking clos(> to noble and lowland
firs and Engeimann spruce. Endures more shade than Douglas lir, western white pine,

and western larch, but less than Pacific yew, western rcnl cedar, yellow cedar, and west-
ern hemlock. Long suppressed young growth under dense shade eventually dies i."

overhead light is not admitted.

Kephodiction.—rroliflc seeder. Some seed borne locally nearly every year, but heavy
seeding occurs at rather irregular intervals of 2 to 3 years. Seed of rather low rate

of germination, and vitality very transient. Considerable seed eaten by squirrels.

Reproduction fairly abundant. Moist duff and moss-covered humous soil with moderate
light favors best germination and growth of seedlings.

Noble Fir.

Ahic.s iiuhili.^- Liiidloy.

DISTINGUISHING CHARACTERISTICS.

The woodsman's and lunihenuan's name for this trco is "larch," or sonic-

times "red fir." Why either, especially "larch," should be used it is difficult

to understand. There is little, except possibly the thin foliage of this fir, to

suggest likeness to any uf the true larches or tamaracks, and little also about

the tree to deserve the name "red fir." It is said that "larch," first applied

in Oregon some twenty-five years ago, was used in order to avoid the prejudice

against its admirable timber, which would have been aroused if the lumber bad

been offered as "fir." I'erpetuation (if such a misnomer is confusing, even for

so good a reason. It prevents lay people from ac(iuiiung a useful and correct

knowledge of the natural relationships of these important forest trees. It is

hoped therefore that " larch " will be replaced by the name " noble fir," which

serves to i)opularize the tree's technical name.

In the deep forests which this fir inhabits it is, wlien at its best, one of

the most magnificently tall and symmetrically formed trees of its kind. Tlie

remarkably straight, evenly and only slightly tapering trunks are often clear

of branches for 100 feet or more. Large trees are from 140 to 200 feet in height,

or exceptionally somewhat taller, and from 30 to GO inches in diameter ; trees

6 to 7 feet in diameter occur, but they are rare. The,. crown of such closely

grown forest trees is an open, short, narrow, round-topped cone; the short,

stiff-looking branches stand out straight from the stem in distant whorls or

groups, while the closely-leafed branchlets appear like stiff fingers against the

sky. The heavy lower branches sometimes droop. Young trees 10 or 12 inches

thick often bear their characteristically oi)en. sb.irply conical crown down to

the ground. The short branches stand out stilH.v, almost straight, from the

smooth grayish-brown trunks. liark of old trees is rather thin—about Ij to I4

inches thick—and very characleristically divided l>y narrow seams into flat,

narrow ridges. These are broken into long, irregular plates, which are soft

and flake off easily, revealing a clear, dark reddish-brown beneath the ashy-
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brown surface. The foliage varies from a pale to a deep bluish-green,

generally with a silvery tinge. The leaves, straight to curved, are plainly

channeled on their upper surfaces, and arranged so that they appear to grow all

in a crowded mass from the top sides of the branches (fig. 50). Those of the

lower branches are flat and commonly with a notch at the end, while those

of the uppermost branches (fig. 50) are conspicuously 4-angled, very densely

massed, and usually sharp-pointed ; those of the leaders are flattish and needle

pointed. Lower i)ranch leaves are longer (about 1 inch to IJ inches) than
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the upper branch leaves, which are five-eighths to three-fourths of an inch

long. The short, curved, densely massed, stiff leaves of this tree are particu-

larly distinctive, and wholly unlike in these features those of any other Arueri-

M^-^-:

Fio. 51.—.l7/iVs nohiUs, slijihtly reducert ; orisiual iiches long : a, seed.

can fir. Leaf buds are rounded, oblong, and resin coated. The large bract-

covered cones (fig. 51) are most distinctive. None of our other firs have cones

like these. They are about 4i to (! inches long by 2i to nearly P, inches in thick-
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ness. They ripen early in September and begin to brealv up and fall from the

trees in October. The jirotruding, pointed bracts, which cover the cone scales

as if they were shingled, give the mature cones a light yellow-green color,

which later turns to light yellow-brown. The seeds (fig. 51, a), dull red-brown,

have shiny pale brown wings. Seed-leaves, 6 to 7, of uniform thickness through-

out, with a short abrupt point.

Wood, rather heavy, being one of the three Pacific firs with the heaviest wood
of any of our species. It is moderately hard, firju. of medium fine grain, very

light brown, irregularly marked with reddish-brown areas, which add much to

the beauty of the wood. It works easilj^ and well, deserving much wider

recognition than it now enjoys for high-grade lumber. In quality it is entirely

different from and superior to any of the light, very soft fir woods. The
magnificent, clean form of its trunks gives the finest of saw timber.

Longevity.—Much is still to be learned concerning its longevity. From what
is now known it is doubtless long-lived, probably excelling all of our other firs

in this respect. Trees from 20 to .30 inches in diameter are from 290 to 365

years old. Very large trees have been observed, appai'ently perfectly thrifty,

which would unquestionaldy show an age of from (MIO to 700 years, if not more.

EANGE.

Coast ranges and Cascades of Washington and Oregon. Range still imperfectly known.
Washington.—Northward to Mount Baker on Loth sides of Cascades, Olympic, and

Coast mouatains. Mot detected on ^'anco!ver Island. Northern part of Washington
National Forest, at ahout 3,000 to 5,000 feet ; locally noted in Horseshoe Basin. Mount
Amos, pass between Index and Montecristo. Both sides of Cascades in southern part

of Washington National Forest, at 2,200 to 4,800 feet in Cedar, Green, White, Yakima,
Wenache, and Entiat river watersheds. Mount Rainier National Forest, at .3,00<) to

5,000 feet—sometimes down to 1,800 feet and up to 5,200 feet ; abundant on Mount
Rainier, at 4.000 to 5,000 feet ; noted near Ashford, at .S.-oOO feet. Not detected on

Mount Adams. North side of Olympic Mountains on Soleduc River, at about .'5.000 feet,

and general at higher elevations.

Oregon.—Both sides of range in Cascade National Forest (North) ; west side, at

1,400 to G.OOO feet ; east side, southward only to latitude 45°. Locally noted on south-

west side of Mount Hood at point l^ miles below Government Camp and upward, on north

side at 4.500 feet ; at elevations between 5,000 and 6,000 feet between North Fork
of Clackamas River and Roaring Fork ; this is the fir abundant on " Larch Mountain "

in Clackamas watershed ; Crater Lake on Wizard Island and from 4,600 feet on rim of

lake to top; Browder Ridge (northernmost headwaters of McKenzie River, Lane County) ;

north side of Sisklyous in Ashland National Forest. Reported extending southward in

Coast Mountains nearly to Siskiyous.

OCCURRENCE.

Presenc3 throughout range determined chiefly by abundant soil moisture, uniform, mild

climate, and abundance of species competing with it. On gentle mountain slopes (of any
aspect), depressions, benches, low ridges, and rolling plateaus. Vertical range increases

from north to south and from coast eastward within a more or less fixed zone of heat and
moisture. Latitude of range more restricted on east side of Cascades than on west,

owing to lack of moisture and a severer climate. Thrives on moist, thin, rocky soils in

cool situations, but best on deep, rich soils. Not so fastidious regarding quality of soil

if abundant moisture is present.

Very rarely in pure stands of even small extent ; usually with Douglas fir, western

hemlock, western white pine, or less commonly with yellow cedar, amabilis and alpine

firs, lodgepole pine, and black hemlock. AVith Douglas fir and western wliite pine, often

growing over western hemlock, western red cedar, and other tolerant species.

Clim.\tic Ci>XDrrinNs.—Not fully determined. In general, climate of range is mild,

and mainly without extreme daily or seasonal temperatures. Precipitation, heavy; con-

siderable snow, which does not remain late.

Tolerance.—Rather intolerant of shade for a fir, particularly in middle and late life,

when rapid height growth forces crown above slower species and maintains it in full light.

Reprodlctio.x.—Moderately prolific seeder. Some seed borne locally nearly every year,

hut good seed years occur at rather long, iufre(iuent intervals. Trees from 50 to 60
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years old often bear cones, but seed is produced mainly by older and mature trees. Seed
production appears to increase witli age and to be maintained to great age. Seed of low
germination (40 to 50 per cent), and of very transient vitality: much of it destroyed by
an insect and eaten by squirrels. Seed germinates freely and seedlings grow well on any
moist humus or mineral soil in the open or in moderate shade ; seedlings do not thrive

in shade of mother trees. Openings made near seed trees are readily restocked.

Red Fir.

Ahics )ii(i(/iiific(i Murray.

DISTINGUISHING CHARACTERISTICS.

The common nauio of red fir is appropriately cboson In reference to the deep

red-brown bark which it almost invariably has throughout its range. It is a

stately tree when fully grown, commonly from 125 to 175 feet high, very excep-

tionally 200 feet or more, and from 30 to 50 inches in diameter ; trees from 60

to SO inches in diameter are rather rare. Much larger trees are said to have
been found, but the writer has never seen them. At high elevations, much
exposed to heavy winds, it is very often from 40 to 80 feet high and from 20 to

30 inches in diameter, or smaller. In close stands the straight, slightly tapering

trunks are clear of branches for 60 or 80 feet or more. On high exposed slopes,

smaller trees are often conspicuously bent down the slope at their base, as a

result of heavy snows which yearly bend the seedlings to the ground. Their

struggle to become upright with each year's growth never wholly rids them of

the mark of early vicissitudes. The crown of old forest grown trees is a short,

very narrow, round-topped cone, sometimes almost cylindrical. The short

branches droop except at the top of the crown, where they trend upward. It

has an open head, due to the distances between the regular whorls of

branches. Only in the densest stands arfe medium-sized trees clear of branches

for half or more of their length. In the high, fairly dense slope forests many
trees bear straggling branches nearly to the ground. Here, too, the brittle tops

are often broken off by wind, when the lost member is replaced by the upward
growth of one or two side branches, which soon assume the form and place of

leaders. Broken and repaired crowns of this t.vpe are familiar sights on wind-

swept slopes inhabited by this fir. Young trees (30 to 50 years old and as many
feet high) have narrow, cylindrical, sharp-pointed crowns, touching the ground.

All of the regular groups of branches, except the topmost, sweep down and
upward at their ends in graceful curves, presenting a form which is unsur-

passed in beauty and synnnetry by any other of our conifers. The bark, smooth

and conspicuously chalky white on young trees and on the upper stem and
branches of old trees, is from 2 to 3 inches thick on large trees ; its hard, rough,

deep furrows and narrow, rounded ridges are very distinctive. The latter are

irregularly divided by diagonal furrows, which give a peculiar diagonal and
vertical or zig-zag trend to the ridges. No other tree in the habitat of this fir

has bark in any way similar.

The dense foliage is dark blue-green, with a whitish tinge ; new leaves of the

season are much lighter green and conspicuously whitened. The leaves are 4-

angled with nearly equal sides, the angle on the upper sides of the leaves being

rounded. Leaves of the lower branches (fig. 52) are flatter than those frou)

other parts of the crown. They are bent from the lower side of the branches

so that they appear to grow from the top of the branch, mainly in two dense

upright lines : all are more or less curved. Lower leaves, from three-fourths

inch to about Ij inches long, are blunt and wider at their ends than at their

bases. Leaves of the upper crown branches (fig. 53), five-eighths inch to about

1^ inches long, are most strongly 4-sided, stouter than those below, conspicu-
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ously curved and very densely crowded toward and on the top of the branches

;

they are more or less distinctly pointed, those of the leader somewhat sharply

so, and incurved to the stem. The leaf buds are sharp-pointed and light choco-

late brown—not resinous. The cones (fig. 53) are mature by the middle or

Fig. 52.

—

Ahicx iiinfinlficn. lower branch.

end of August, and during September tliey break iip and liberate the seeds. At

maturity they are deep purple, often tinged with brown, varying in length

usually from about 5 to 7 inches, or occasionally 8 to 9 inches long, by about

2% to oi inches in diameter. The large-winged seeds (fig. 53, «)are dark brown,
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with shiny, punilisli rose-colored wings. Seed-Ie.nes are !) to 13, usually 12,

about five-eighths of an inch long and bluntly pointed. Wood, one of the three
heavy fir woods, is about a pound heavier per cubic foot (dry) than that of

Fig. 5.*?.

—

Ahic>i mufiuifica: <i. seed.

nolde fir. It is soft but firm, rather hrittlc, straight, and usually fine-grained.

Considerably more duraide in an unjirutected state than wood of any of the

other native firs. It is yellowish brown, with a reddish tinge. The commercial



FOREST TREES OF THE PACIFIC SLOPE. 135

value of this wood, in its better grades, is yet to be determined. Firmness and

good worlving qualities must render it useful for a number of the purposes to

which pine is put, while its clean trunks would yield saw timber of the best

form.

Longevity.—It appears to be rather long-lived, but much fuller investigations

are required to establish age limits. Trees from 20 to 30 inches in diameter

are from 22.'5 to 370 years old. Very large trees would certainly show much
greater ages. The differences to be brought out in the longevity of this fir as it

grows on high exposed slopes and as it exists in heavier forests of lower and

more protected locations are lilvely to be most interesting and profitable contri-

butions.

The so-called Shasta red fir {Abies magnified shastensis Lemmon, fig. 54) is

a form of the ordinary red fir discovered and described in 1890 « by Prof. .T. G.

Lemmon. In every way, except in the form and protrusion of its cone-scale

bracts, and in the usually shorter full form of the cones, this tree is identical

in appearance with the type species. Moreover, the habits of the two trees

are the same ; in fact, may be standing side by side. The exact range and

occurrence of this tree has not been fully worked out. Following its first de-

tection on Mount Shasta, California, it was found on the coast and cross ranges

of northern California, and also on the Cascade Mountains, Oregon. Later it

was observed by the writer on the divides of Kaweah River watersheds and

elsewhere, far south of Shasta, in the southern Sierras. The distinction of these

trees, possibly so far as is now known only by the cones, is of no importance

from the foi'ester's standpoint.

RANGE.

High mountain slopes and ridges from southern Oregon and northern California south-

ward over west side of Sierras.

Oregon.—Southern Cascades northward to mountain south of Davis Lake (lat. 43°

35') ; west slope, at 5,200 to 8,800 feet ; east slope (here extending 2 to 6 miles down
from summit), at G.OOO to 8,800 feet. On Umpqua-Kogue River Divide and Siskiyous

from Siskiyou I'eak westward, hut ahsent from coast ranges, Klamath Gap, and ridges

of upper Klamath River Basin.

California.—Northern part and southward in coast ranges to Lake County; also

tla'oughout Sierras, and chiefly on west side. In northern part of State eastward to

mountains north of Mount Shasta between Shasta Valley and Butte Creek ; here it

occurs on Mount Pomeroy, at 7,000 to 7,500 feet, on summit of Goosenest Mountain,

ridge east of Butte Creek, Glass Mountain, at point 14 miles south of Tule Lake at 6,700

to 7.500 feet, and probably into Modoc County. Mount Shasta National Forest, generally

at 5,000 to 8,000 feet. Locally noted on Scott Mountains ; Mount Eddy ; Mount Shasta,

ar 5,500 to 7,500 feet—sometimes to 8.900 feet. Westward in Siskiyou County to Marble

Mountain ridge (west of Scott Valley), where it occurs on east slope at 5,000 to 5,700

feet on Salmon Summit west of North Fork of Salmon, Trinity Summit on boundary

between Siskiyou and Humboldt counties—here on west side above 4,800 feet. Klamath
National Forest, above 6,000 feet. Highest summits in Trinity National Forest, between

5,000 and 8,000 feet; sometimes down to 4,000 feet, and common on Canyon Creek near

lakes and on higher parts of Yola Bull Ridge. Throughout Stony Creek National Forest

(Coast Range) on Sanhedrin range southward to I'ine Mountain, at about 5,000 to

7,000 feet ; abundant on St. Johns, Iron, and Hull mountains and headwaters of Grind-

stone Creek, Black Buttes, and Snow Mountain, at 7,000 feet. Lassen I'eak,

Plumas, and Diamond Mountain Natiocal forests have scattered bodies above 6,000

feet ; south side of Lassen's Peak, above 5,500 feet. Northern Sierras, commonly on

west slope at 4,800 to 7.000 feet ; eastward to Grizzly Mountains and on east slope to

Smithneck Creek and Sardine Valley. Locally noted in Plumas County at Bucks Valley ;

Grizzly Mountains and southward to Penman Peak ; Spanish Creek Ridge ; South side

Frenchman's Hill and westward to Walker Plain. Sierra County, Yuba Pass and east-

ward down to 5,800 feet (west of Sierra Valley) to Sardine Valley and Smithneck Can-

" It is suspected that this tree was distinguished by Carrlfere as early as 1867, but it

is impossible to be sure nov that his description refers to this tree.
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yon, and westward to Bassett Road House at 5.200 feet ; Crystal I'eak (east of Truckee
River). Xrraihi and Pluccr counties: Both sides of Sierra ranse in Donner Lake region
from Donner Lake (east slope) to Cisco (west slope) ; Mount riuto, south of Truckee
River: shores of Lake Tahoe down to 6,200 feet; high areas west of Summit City and
westward nearly to Snow I'oiiit. and southward on divide between South and Middle
forks of Yuba River to North Fork of American River, following divide between North

Fio. r>4.

—

Allien tnnijiiifiid sluisti iisis: a, seed.

and middle forks of American River nearly to lied I'oint. Reported in Washoe Moun-
tains near Reno, Nev. Eldorado County: From Tallac southward to Grass Lake
Valley, chiefly above 7,000 feet, and from summit (7,500 feet, southwest of Tallac)

down 10 miles to Echo (5.500 feet). Central Sierras (Stanislaus National Forest),

at 0,000 to 8,500 feet. Calaveras County. North Fork of Stanislaus River to west
of Bloods. Tuolumne County: From between Cold Spring and Eureka Valley, at
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6,200 feet, eastward to summit ; TuoUimue Meadows, up to 0,000 feet ; Lambert

Dome : White Mountain ; Mount Conness ; near Lookout Knob ; ridge between Ding-

ley and Delaney creeks ; near Lake Tenaya and Cathedral Lakes ; Tioga Road from 6,800

feet (in Long Gulch, 3 miles east of Aspen Meadows) to Tuolumne County. Southern

Sierras southward to headwaters of Kings, Kaweah, Tule, and North Fork of Kern

rivers. Mariposa County: North and northeast of Yosemite Valley, at 9,000 feet and up;

Cathedral Lakes and southward nearly to Little Yosemite ; north rim of Yosemite Val-

ley (near top of Yosemite Falls) down to 7,000 feet, and thence northward to Tioga

Road which it follows eastward from I'orcupine Flat (8,100 feet) to ridges west of Lake

Tenaya tributaries; Belknap Mountain (head of East and Middle Tule rivers) ; Freeman

Creek (tributary • of Kern River); head of East Fork of Middle I'^ork of Tule River;

throughout divide between lower Kein River and Deer Creek and AVhite River (affluents

of Tulare Lakei aliove (!,000 feet, reaching southern limits at about Fish Creek (tribu-

tary South Fork Korn Rivor). latitude nO° 10', and head of I'oso Creek (tributary

Tulare Lake and in sec. 11 to 14, T. 26 S., R. 31 E., lat. 35° 40').

The range of Abies niunniftca xJiasteiisis is imperfectly known. At present

this tree is known to inhal)it the range given for the species from Mount Shasta

northward, while it occiu's with the s])ecies in Scott Mountains, on Mount Eddy,

and in Trinity and Stony Creek National forests. South of this it is found at

several points in Fresno, Tulare, and Kern counties. Locally noted in this

region hy the writer at Alta ^leadow (near southeastern horder of Sequoia

National Park). Further careful oh.^ervations of fruiting trees are expected

to yield a wider and more connected occurrence of this form.

OCCURRENCE."

Tree of high elevations, often well up to timber line. Lower, protected, gentle moun-
tain slopes about meadows, to steep, e.xposed. windswept ones near high divides and
crests; also in cool, sheltered ravines, gulches, and high rolling mountain plateaus.

I'refers north and east exposures to drier and warmer south exposures; in such regions

confined mostly to available moist, cool sites. Usually, and of largest size, on moist,

porous, sandy or gravelly loam soils ; but grows in very rocky, poor situations with
little soil ; poverty of soil and moisture produces small or stunted trees.

In large pure and nearly pure stands below timber line and above white fir belt ; often

in pure small stands at timber line. At upper limit, generally with black hemlock,

lodgepole pine, and western white pine. In northern California and southern Oregon,

with yellow pine, sugar pine, and Douglas fir at lower levels ; in Sierras at lower limit,

commonly with white fir. which it replaces often abruptly at white fir's upper limit.

Toward upper limit, where it mingles with western white pine, lodgepole pine, and black

hemlock, the latter grows mainly in gulches and ravines, lodgepole pine on borders of

meadows, lakes, and moraines, and western white pine (generally scattered i, while inter-

spersed among all are frequent groups and small areas of dense pure, or nearly pure,

stands of this fir.

Climatic Conditions.—Climate of region with comparatively short, intensive growing
season, and long cold period of rest and precipitation. Average annual precipitation,

about 30 to 50 inches : considerable snow, which in some parts of Sierras is over 20 feet

deep and covers ground from November to .lune. In many parts of its range snowfall is

much less, or melts before becoming very deep. Winter temperature, rarely falls to

zero; summer temperature, not excessive (probably not over 80° F.) during day, with
cool and generally humid nights. Frost liable to occur at any time during growing sea-

son at higher levels in range ; usually, however, not until late in August.

ToLEE.ixCE.—Only very mc^derately tolerant of shade at any period; much less tolerant

than white fir, incense cedar, and Douglas flr ; very similar to noble fir in light require-

ment. Rarely to any extent in intermediate or subordinate positions ; nearlj' always in

stands of equal age, which favor overhead light. Endures but little side shade, as shown
bj' long, clean trunks universal in close stands and common in rather open stands. Tol-

erance appears to vary with soil, moistui-e, and climatic conditions ; more tolerant under

best conditions for growth.

Reproduction.—I'roliHc seeder ; good seed years occur about every two or three years,

while some seed is borne in many localities every year. Seed production usually greatest

in open stands, and by moderately old trees. Seed of fairly high germination, but of

only transient vitality, termination abundant on moist mineral soil in open or in light

shade ; less frequent or wanting on drier, thick duff. Seedlings grow rapidly in cool,

moist, sandy soil, soon restocking high slopes and openings cleared by fire or storm.

" Includes Abies inagnifica shastensis.
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SEQUOIA. REDWOODS.

The trees composing the Sequoia group are of ancient origin. Remains of at

least two sequoias, from wliich our species (h^scended. have been found in the

Cretaceous and Tertiary periods, during whicli time they lived in the Arctic

Zone. Our representatives of the genus are now singularly isolated and are

found almost entirely in the coast mountains and Sierras of California, far from

their nearest relative on this continent—the bald cypress {Taxodium distichiun)

of the Southern States. They are the tallest and most massive of our forest

trees. Indeed, one of them is easily the largest conifer in the world, widely and
justly honored as the most remarkable of trees. Unlike many of our other

cone-bearers, their distinguishing features remain unvarying.

On account of the restricted range of the Sierra species especially, nuich con-

cern has been expressed regarding the probable extinction of these trees. Great

and seemingly needless destruction has been wrought by fire and ax in these for-

ests of incomparable grandeur. While it would be a calamity to permit the

total destruction for commercial purposes of trees which number their age by

thousands of years, fear need not be felt that these trees are in danger of actual

extermination for want of natural reproduction. With protection against fires

they perpetuate themselves indefinitely, notwithstanding the popular belief that

at least the Sierra seiiuoia is not reproducing itself. Some of these magnificent

forests should be preserved untouched as monuments of American respect and
love for nature's noblest legacy. The scientific and educational value of pre-

serving them is unciuestioned. The destruction, for whatever end, of all of the

great trees which it has taken thousands of years to i^roduce could never be

justified in later years.

Sequoias are evergreen trees. The leaves are narrow and lance-shaped,

pointed, and arranged alternately opposite and spreading in two lines from

opposite sides of the branches (fig. 57), or they are scale-like, shariJ-pointed,

and closely overlapping each other on the branches (fig. 56). Leaves of this

type ;>re longer, the points spreading on young shoots (fig. 55) and young trees,

forming sprays somewhat similar to those of cedars. The leaves of each sea-

son's growth remain on the branches for three or four years. Flowers of two

sexes, male and female, are borne each on different branches of the same tree.

Both are minute or small, rather inconspicuous, scaly bodies at the ends of

branchlets formed the previous year, and opening very late in winter or in early

spring. The cones are egg-shaped bodies composed of closely packed, woody,

persistent, thick scales, and are from about an inch to 3* inches long (figs. 56,

57). They ripen in one and two seasons, remaining on the trees after opening

date in autumn) and shedding their seeds. Five to seven seeds, minute, bi'own,

stiff, wing-margined flat bodies, are borne closely packed beneath each scale. The
seeds can not be wafted more than a short distance by the wind. Squirrels

cut down and bury thousands of the seed-laden cones, from which, under favor-

able conditions of light—an opening in the forest—many seedlings spring up.

Seed-leaves, 4 to G. The bark of old trees is enormously thick, red-brown, soft,

and separable in Aery thin flakes.

The purplish, red-l»rown wood of the sequoias is light, very soft, straight-

grained, and, except that formed during the flrst one or two centuries, fijic

grained, often exceedingly so. It is remarkably durable under all kinds of

exposure, lasting for very many years without apparent sign of decay. Its

great durability and straight grain and the ease with which it can be split and

otherwise worked have long made it desirable for many commercial piirposes.

Its huge, long, clear truiflvs yield saw-timber so large that it often requires to
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be split into quarter or half loj^s before it can be uiilled. Felling one of tbe.se

monster trees requires several days' labor of two or tbi'ee expert men, and wben
tbe tree goes down its weigbt is so enormous tbat not infre(iuently it is so com-

pletely demolished tbat not a foot of saw-timber is available. This is true

mainly of the Sierra sequoia, the wood of which, in very old trees, is somewhat

more brittle than tbat of tbe coast sequoia.

The longevity of these trees is still unsettled. Claims are made that the

Sierra species attains an age of from 4,000 to 5,000 years. Many of tbe largest

trees have been wholly or partly destroyed, making it difficult to obtain con-

vincing records. It is safe to assert, however, that some of tbe largest trees

are at least 4,000 years old, while most of tbe average large trees now standing,

like many that have been cut, are about 2.0t)0 to 2,500 years old. Their height

is from 275 to 350 feet, or in very rare instances calculated to l»e nearly 400 feet,

with diameters of from 10 to IS feet, or unusually of from 25 to 27 feet.

Two distinct species are known. One is confined practically to the coast

mountains and the other to the Sierras of California. The coast species extends

a few miles into Oregon.

Bigtree.

Sequoia icu><hn>(it<>i\iana (Winsl.) Sudwortb.

DISTINGUISIIIXG CHARACTERISTICS.

What the technical name of this sequoia should be is still a matter of disa-

greement among autliors. Sequoia iveUinijtonia Seeman (1855) was revived

in 1890 by an eminent American tree botanist and again perpetuated in 190.5.

Ten years ago « the writer proposed an older name, S. tcashiiir/toniaua (Winsl.,

1854), later di.scussing fully the basis of bis decision. & Tbe argument given

then has not since been overthrown, nor does it seem likely to be. if tbe evidence

brought then is justly weighed. The unsupported assertion has, however, been

made that Dr. C. F. Winslow's Tuxodiiim vaahiufitonianum, upon which

Sequoia washiitgtoniaita is based, was not technically published. But a careful

examination of Doctor Winslow's statement (loc. cit.) should certainly be con-

vincing, fortunately, tbat Sequoia ivellinfjtonia is not entitled to stand for this

grandest of all American forest trees.

Barring actual specific differences which abundantly distinguish tbe bigtree

from the redwood, it seems in general appearance to be only a more massive

and grander edition of tbe latter species. Its huge trunk, greatly buttressed

at tbe base and very deeply and widely furrowed, bears much the same, but

lighter, cinnamon-red bark. Much larger ridges and deeper furrows mark these

trunks than do those of the redwood. The bark is excessively thick at the

base of old trunks, often from 12 to 18 inches or more. It is soft, almost

spongy, and composed of fine fibers, which are constantly breaking away
through various agencies—weather, wind. and. not the least, the incessant

climbing of red squirrels. Except where it has been consumed by fire, tbe

accumulation of ages of this wearing may be seen about the trunks, where it

has fallen in the form of masses of fine red-brown bark. Outer, unbroken,

filmy scales of the bark are a purplish or leaden gray. Young trees from 10

to 20 inches in diameter, probably through the protection of their limbs, retain

this outer film of bark and are therefore of a much grayer tone, which is the

color also of tbe smooth, unbroken bark of still younger trees. The bark of the

branches of old trees is the same color and exceedingly thin.

" See Bulletin 14. Div. For.. Tt. S. Dept. Agr., 61, 1.S97.

"See Bulletin 17, Div. For., U. S. Dept. Agr., 28, 1898.
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Dimensions.—The heijiht and (liaiiioter of these trees is popularly inuch over-
estiiuated. Ordinary lar^e trees are about 250 or 2,S0 feet hi.uli, wliile excep-
tionally large ones lire from SCK) to IV.M) feet, with diameters of from 12 to 17
feet, or oeeasionally 20 to 27 feet through, measured 8 to 10 feet above the
greatly swelled bases. Doubtless, exaggeration of actual dimensions is due to

inaccurately measuring some of the largest trees so. as to include the immense
basal buttresses, which are properly no part of the trunk's thickness.

In youth the conspicuously conical trunks are densely clothed to the ground
with short, slender branches which curve and point upward sharply, forming
a broad, sharp-iKiinted pyramid. In this form It is extremely handsome and
graceful. It usually retains its long crown for from 2((0 to .".00 years, excei)t in

very crowded stands; afterwards the lower liml)s gradually thin out and become
drooping, with a greater weight of dense foliage, as do also the middle crown
branches: only the uppermost ones trending ui)ward. Later, and toward ma-
turity, the great trunks are clear of branches, except for a straggling branch
here and there, for from 80 to 125 feet or more. The crown has then lost all

semblance to its youthful form, and is a short, narrow, round-topped dome,
irregular in outline and somewhat open. The once straight leader has died

and lost its top. or the side branches have overtaken it and together round off

the crown. Ail of the branches have become enormously large, crooked, and
bent, some drooping and others horizontal, and all bearing dense masses of deep
blue-green foliage. The leaves (fig. 5(;), sharp pointed, longer, and more spread-

ing at their points on stouter main stems (fig. 55), overlap each other, covering

the slender, drooiting sprays. The smaller twigs have shorter leaves, and the

larger have longer leaves. Longer, more spreading, but similarly arranged,

keenly pointed leaves are borne by seedlings fronl one to several years old.

The cones (fig. 50) are matured by the end of the second summer, when they are

dark bluish to olive green. They o))en slowly during early autunui, the thick

stiff cone scales parting only little, but sufficiently to liberate the thin, pale

brown, winged seed (fig. 5(5, a). About 4 to 6 seeds are borne under each cone

scale. Purplish grains of rosiu-like sultstance fall from among the dried-out

cone scales, and impart a deep purple to water, as do also the cones themselves.

This substance contains 70 per cent of tannin, and is in this and other respects

the same as that frequently found exuded in hard masses in the burned hollows

of the trunks of these trees. Upon drying, after which most of the cones fall,

the cones are dull yellowish-brown, the inner portions of the scales, red-brown.

The minute narrowly winged seeds are not borne far from the parent tree.

Thousands of ripe cones are cut down, just before they open, by indefatigable

little pine stjuirrels. These are buried for winter food, many at the base of the

parent. When fire and storm or the ax lay the parent low, some of these seeds

spring up and replace it. Seed leaves, 5, fi^e-eighths inch long, slender, and
pointed; scattered, shorter but similar, leaves succeed these, topped the follow-

ing year by sharp scale-like leaves one-fourth of an inch long. Succeeding

growth has the longer sharp form of adult leaves.

Wood of the bigtree is brilliant rose-purple red when first cut, later becom-

ing more and more dull pur))lish red-brown. It is very light (redwood is

much heavier), brittle, variable in grain from coarse (the growth of the first

400 or 500 years or more) to very fine-grained (the lat(>r growth). It contains,

as does the bark, a large amount of tannin, which doubtless has much to do

with its remarkable durability in an unprotected state. Prostrate trunks lie

for centuries on the ground with no sign of decay, except in the perishable

sapwood. The wood is widely useful for commercial purposes, pa.ssing in the

market as " redwood ;
" though lighter and more brittle than the coast redwood,

it is said to be not less valuable for lumber. As already stated (p. 13U), so small
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a percentage of saw timber is actually obtained (25 to 30 per cent) in lumbering

this tree that it seems wantonly wasteful to lumber it.

Fig. 55.

—

Sequoia irashinfftoniana.

Longevity.—Estimates and ring counts have placed the age of this tree at

from 4,000 to 5,000 years. It is doubtful whether the largest of the trees now

1 5188—08 10
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staudiug ave over 4,UO0 years, while very many trees from 12 to IS feet in

diameter show ages from 1,800 to 2.500 years, or In rare cases nearly 3,000.

Further studies of the longevity of this tree are re»|uiretl. There are abundant
opportunities in the heavily lumbered southern forests.

KANGE.

Centkal California.— [Scattered areas on west side of Sierras from southorn Placer

County to Tulare Count.v ; generally at elevations of from 5,000 to 8,."(00 feet; area
covering, about 50 square miles. The principal groves and forests are as follows ; but
straggling rrees often connect larger areas, especially tiiose south of Kings River or
Conver.se Basin forest.
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(1) Xortli Grove: Near southern lumudary of Placer County on tributary of Middle
Fork of American River and Forest Hill Divide, about 10 miles east of (town) Michigan
Bluff and just inside of Tahoe National Forest ; 6 trees, at 5,100 feet

; private
ownership (?).

{2\ CnUneras Grove: First discovered (1854) in Calaveras County, on divide at head
of Moran and San Antonio creeks, just north of North Fork of Stanislaus River and west
of Stanislaus National Forest, at Big Trees post-ofJiee ; elevation, about 4,600 feet; 50
acres, with about lOL' trees ; private ownersliip.

(3) South Cahivcras or i<ianislaiis Grove: Tuolumne County. 6 miles southeast of last

grove and southeast of North Fork of Stanislaus River on divide hetween Beaver Creek
(north) and Griswold Creek (south—both triljutaries North Fork of Stanislaus River),

at about 5.000 feet; about 1,000 acres, and about 1,.j80 trees
;

private ownership.
(4) Tuolumne or Crane Flat Grove: Near south boundary of Tuolumne County in

Yosemitc National Park and IJ miles northwest of Crane Flat Station on Yosemite trail

from Coulterville, between Tuolumne and Merced rivers: about 40 trees; also single tree

southwest l)etvveen this grove and Merced River—exact location unknown.
(5) Merced Grove: Headwaters of Merced River near north line of Mariposa County

and a few miles southwest of Tuolumne Grove ; less than 100 trees ; private ownership ( ?).

(6) Mariposa Grove: Mariposa County, between Big Creek and South Fork of Merced
River (Yosemite National Park), 16 miles directly south of Lower Hotel in Yosemite
Valley, and in two bodies at 5,400 to 7,000 feet ; northeastern one, with 36.'> trees, and
southwestern one, with about 180 trees, one of which is the celebrated "Grizzly Giant;"
Government ownership.

(7) Fresno Grove: Near north line of Madera County at head of Redwood Creek
(branch Fresno River, in sees. 17 and 18, T. 6 S., R. 22 E.), about 14 miles southeast of

Clarks : 2 miles long by 1 to 2 wide, originally with about 2,000 ( ?) trees, many of which
have been cut ; private ownership.

(8) Dinky Grove: Fresno County, on branch of Dinky Creek (tributary North Fork
Kings River, sec. 35, T. 10 S.,R. 26 E.), at 6,800 to 7,300 feet; 50 acres with about 170
trees : in Sierra National Forest.

(9) Converse Basin Forest: Originally one of largest south of Kings River; between
latter stream and Mill Creek (T. 13 S., R. 27 and 28 E.), 6 miles north of Millwood;
about 10 sfjuare miles; private ownership and almost entirely lumbered.

(10) General Grant Grove: In General Grant National Park; about 262 trees, and
originally part of Converse Basin forest, partly Government and partly private owner-
ship.

(11) Redwood Mountain Forest: A few mile south of General Grant grove on Red-
wood Creek (branch North Fork of Kaweah River), covering about 6 square miles, con-

taining several thousands of trees and In parts constituting pure dense stands : consider-

able part lumbered ; private ownership ; a little-known forest.

Sequoia National Park contains following four groves, and one large forest.

(12) Dorst Creek Groves inorthmost ones in Park), comprising two small groves on

Dorst Creek (tributary North Fork Kaweah River, in northwest part of T. 15 S., R.

29 E.), with about 766 trees; Government ownership.

(13) Sicanee River Grove: Small patch on Swanee River (branch Marble Fork Kaweah
River), in southeast part of same township; contains about 191 trees; Government
ownership.

(14 I Giant Forest: On Marble Fork of Kaweah River near its mouth (T. 15 and 16 S.,

R. 30 E.) ; covers about 10 square miles, at 6.500 to 8,000 feet, and contains about 5,000
trees ; the largest continuous forest intact of this species ; its largest tree is " General
Sherman ;" Government and private ownership.

(15) Rediroud Meadow Groves: Two separate patches about 5 miles east of Giant
Forest, on Middle Fork of Kaweah River just outside of Sequoia National Park boundary
and near Granite and Cliff creeks (branches of latter ri\er) ; larger grove covers about
50 acres around and below Redwood Meadow, with about 200 trees; smaller grove,

one-fourth mile below Meadow, covers a few acres with about 80 trees ; a single tree

also stands 1 mile north of Meadow. Private ownership.

(16) East Fork Forests: Two separate bodies on both sides of East Fork of Kaweah
River at Redwood Creek. 3 miles west of Miner.al King; northern one 3 miles long and
half a mile wide, at 6,500 to 8,000 feet ; large part lumbered ; southern grove one-half

mile wide by about one-lialf mile long: Government and private ownership.

(17) A numher of small groves, a few miles west of latter forests, are on tributaries

of East Fork and main Kaweah River; they bear names of streams on which they stand
and comprise groves on Squirrel Creek, Mule Creek, Squirrel and Lake creeks, Salt Creek,

and in Coffee Pot Canyon (just west of Sequoia National Park) ; private ownership.

(18 1 tioutli Fork Forest: On south Fork of Kaweah River just within west border of

Sequoia National Park (in T. 18 S., R. 30 E.) and covers about one-fourth of a square

mile.
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(19) yorth Title River Forest: Covers entire basin of tliis stream from second west-

side tributary canyon to uppermost east-side one (in north part of T. 19 S., R. 30 E.),

comprising about 6 square miles with north edge just within Sequoia National I'nrk ;

elevation, 5,400 to 8,000 feet ; large part lumbered and privately owned.

(20) Middle Tiilc Hirer Forest: One mile south of North Tule Forest on east head

basin of Bear Creek, extending over high divide, also between this basin and Middle

Tule River Canyon, and over east slope of latter stream (in T. 1!) and l!0 S., R. ?>0 and
31 E. I : covers an area of about 6 miles long by ."i miles wide, al (i.OOO to 8.000 feet;

large part lumbered; a part of this forest, but separated from it, is the Silver Creek

Grove of 200 to 250 trees, on south slope of Silver Creek (tril)utary Middle Tule River) ;

private ownership.

(21) Alder Creek Forest: One-half mile southeast of Middle Tule Forest, on Alder

Creek (tributary Middle Tule River), 3 miles long l)y about one-half to 1 mile wide,

extending from head of Ross Creek northward along summit of divide between Hassle

Creek and Middle Tule Canyon to head of (south) Alder Creek, down slope to within

about one half to 1 mile of Middle Tule River; elevation, 5,700 to 7,000 feet; private

ownership.

(22) Eatit Tule Forest: Aljout 2 miles wide by 3 miles long, covering head basin of

East Fork of Tule River (at junction between T. 20 and 21 S., R. 31 and 32 E.), at

5,550 to 7.500 feet elevation ; main body begins 2 miles above Nelson's ranch, but

scattered trees occur along canyon bottom to within three-fourths mile of latter ranch ;

also detached grove of 250 to 300 trees to southwest on divide between Bear and Marble

creeks; private ownership.

(23) Freeman Creek Forest: On head basin of Freeman (reek (tributary East Fork

of Tule River) about 3 miles long by one-half mile wide, separated by narrow divide

from East Tule Forest ; private ownership.

(24) iiouth Tule Forest: Composed of two parts; one, in East Tule watershed, is

connected with one in South Tule basin for about li miles on divide and also at heads

of Coy and Slate creeks ; East Tule part extends from head of Coy Creek westward

to Deadmans Creek ; the largest area, to west of Coy and Slate creeks, is about 3J

miles long, and extends from top of divide down between East and South Tule and

northward down north slope of East Tule for about 1 mile ; general elevation, 6,000 to

7,600 feet ; South Tule part extends from northeast corner of Tule River Indian Reserva-

tion northeastward 4 or 5 miles, with a width of 2 to 2i miles ; elevation, 5,600 to 7,500

feet ; private ownership.

(25) Dry Meadow Ororc.—Small patch east of Tule Indian Reservation, on head of

Dry Meadow Creek (tributary Kern River, approximately in S. 20, T. 22 S., R. 31 E.).

(Jovernment ownership.

(26) Deer Creek Grore.—About 30 large trees at head of South Fork of Deer Creek

(tributary White River), few miles east of Deer River Hot Springs ( S. 2, T. 24 S., R.

31 E.).

OCCURRENCE.

Between larger north groves there are breaks of from 40 to 60 miles. From the Kings

River forest southward, groups are less widely separated; a l)road belt, broken only by

deep canyons, extends for 70 miles to its southern limit in the Tule River basins. Caps

between north groves correspond with glacier beds which flowed from main high crest

of Sierras during the glacial epoch. Existing growth is on higher lands from which

ice melted long before it did in the intervening canyons. Prefers slopes, low ridges,

depressions, and draws near or on headwaters of streams, where soil moisture is present.

Indifferent to exposure, growing on slopes of every aspect. Prefers conditions of dense

forest, occurring only rarely and of much smaller size in exposed situations. Depth

and quality of soil and abundant moisture are most favorable to best growth. Usually

in deep, porous, sandy, or gravelly soils moistened by contiguous streams or slope run-

off ; also grows well on moist, rocky, shallow soils, but less commonly on dry gravelly

or rocky soils. With moisture, the condition of soil apparently has little or no effect on

growth.
Occasionally in pure stands, but usually in mixture. Mostly with sugar pine and

white flr (with Douglas fir at north) ; western yellow pine is often mingled on drier

borders of these forests and groves, as it is also at lower elevations, where also incense

cedar is a very common associate. From a pure stand, big trees may form the prin-

cipal part of the forest (as in larger areas), or they may (as in smaller groves) make

up only a small percentage of stands. At higher levels white fir is dften the only

associate.

Cli.matic CnNDiTinNs.—'l'be habitat of bigtree is cooler and drier than that of red-

wood. At Summit, situated some distance north of its range, at an elevation of 7,000

feet, the temperature occasionally falls to —12° F. and never exceeds 100°. Throughout
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its range the precipitation varies with increase in altitude and for dry and wet years
from aliout 18 to over 60 inches. At high altitudes the snowfall is often very heavy.
At Summit, an annual snowfall of nearly 700 inches, equivalent to 70 inches of rain,

has been reported. The winters are long but mild, and the flowering and pollination of
bigtree take place as early as February or March, although spring does not commence
until considerably later. The climate varies little with latitude, because as bigtree ex-

tends southward it grows at increasingly higher elevations.

Tolerance.—Tolerant of but little shade at any stage ; for vigorous growth, abundant
overhead light required from the start. Endures more shade during early youth than
in old age, when crowns are always in full ligh*. Under dense shade young plants grow
very slowly, and have sparse foliage, flat crowns, and a gnarly habit, showing need of
light. Such trees, however, often survive for a number of years, recovering slowly with
light. General absence of reproduction in all but openings in forest and in open ground
adjacent to seed trees shows clearly that light is a most important factor in early life.

Endures considerable side shade ; close stands of trees, 20 to 30 years old, often retain-

ing branches to ground, while in full light they are kept many more years.

Reproduction.—An abundant seeder at short intervals, with specially heavy seed
years ; some seed usually borne annually in parts of range. Seed of moderately high
rate geitnination, with persistent vitality. Open-grown trees may bear seed sparingly
when 18 or 20 years old. Seed production in forest, much later; mainly when from
150 to 200 years old. Seeds are scattered in late fall and early winter. Lightness of

seed permits restocking of open ground for several hundred yards from mother trees.

Germination mainly and best on exposed mineral soil ; seedlings rare or wanting on heavy
litter, which they can not penetrate. Reproduction generally best on burned areas, where
fire has cleared off litter, and exposed mineral soil, or even after light ground fire has
left a layer of ashes or cluucool. Heavy stocking, which occurs only under such condi-

tions, often amounts to 2,500 seedlings per square rod. Dense snowbrush common on
burns does not prevent growth of bigtree seedlings. Usually seeded before the brush
comes in, seedlings grow slowly through it. Thrifty sapling stands are frequent over
this brush. Seedlings grow rapidly in clearings, under full light, sometimes reaching
C feet in as many years, the greater part of which is attained during the third and fourth
years. Such open-grown seedlings begin to branch vigorously from the first year, and
assume the characteristic pointed form of rapid growth.

Redwood.

Sequoia sempervirenx (Lnnih. ) Endlifher.

DISTINGUISHING CHARACTERISTICS.

Tbe dark cinnamon-brown, grayish tinged trunks of redwoods are more or less

buttressed at their bases and, as a result, are often marked with corresponding

rounded ridges and broad hollows. The trunk is full and round higher up, and
has a gradual taper throughout. Average large trees are from 190 to 280, some-
times 300, feet high, and from 8 to 12 feet or occasionally 12 or 15 feet in diam-

eter. Exceptionally large trees are 325 or 350 feet high and 18 or 20 feet in

diameter at a height of from 8 to 12 feet above the greatly swelled base. Old
trunks are clear of branches for 50 or GO feet in open stands and for 80 or 100

or more feet in dense forests. The crowns of young trees from 10 to 15 inches

in diameter are narrowly conical, and extend nearly or quite to the ground. The
slender, short lower crown branches droop with a downward curve, while above

the middle the branches gradually trend more and more upward. On larger

trees in close stands the lower limbs are shaded out, leaving a very short, round-

topped or sometimes a flat-topped crov/n. The few branches on such trees, now
long and thick, stand out rigidly from the trunk, drooping slightly—at the top

not at all—forming a vei*y open head. Bark of old trunks is from 8 to 10 or

even 12 inches thick at the base of the trees, and it is very deeply and widely

furrowed and ridged. The leaves (fig. 57) are flat, sharp-pointed, stiff, of

unequal lengths (one-third inch to about 1 inch) on the same twig. On side

twigs of lower branches and on young saplings the leaves stand out in two
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lines on opposite sides of the twigs, while on the main stem of these branches

they vary in length down to short scale-like forms and occnr in several lines,

sometimes closely pressed to the branch. A conspicnons feature of these leaves

is their habit of clinging to the branches for one or two years after they are

dead, when they are pale dull brown. These leaves occnr irregularly on

branches, though they are mo.st common on the top branches of mature trees,

particularly in exposed sites. The foliage is a bright, deep yellow-green ; that

of each season's growth remains on the tree about thi'ee or four years. Cones

(fig. 57), which mature in one year, are ripe early in September. They open

and shed their seed slowly, and remain on the trees several months afterwards.

The seeds (fig. 57. h). about 4 or 5 of which are borne under each cone scale,

are pale russet-brown. Seed leaves, usvially 5: very slender, pointed, and about

seven-eighths of an inch long. Seedlings produce similar scattered spreading

leaves for several years before assuming the adult foliage. Wood (about the

weight of white pine), several pounds heavier per cubic foot than that of the

bigtree. It is very soft, modei-ately fine-grained, but variable from fine to

coarse, exceedingly brittle, and a purplish, clear red-brown in color. It is of

the first commercial importance on account of its great durability vv^ithout pro-

tection, the ease with which it is worked, and the large sizes of clear lumber

obtainable.

Longevity.—Very long-lived, but greatest age undetermined. On account of

the extensive lumbering in the past, followed by fire, age records of very large

trees have not been obtained. Probably not as long-lived as the bigtree. A tree

20 feet in diameter and 350 feet high showed an age of 1,000 years. Another

tree 21 feet in diameter was 1,373 " years old.

RANGE.

From southwestern corner of Oregon soiitliward. from 10 to ?,0 miles inland, through
California coast region to Salmon Creek Canyon (12 miles south of Punta Gorda) in

Monterey County. Generally from near sea-level to about 2,500 feet elevation, and
mainly on seaward side of coast mountains within the fog belt.

Okegon.—Three groves in southern Curry County ; two, aggregating 2,000 acres, on
northwestern side of Chetco River, C and 12 miles from its mouth, a third grove, farther

south, on Winchuck River only a few miles from sea and very near California line.

California.—Northmost large forest is on Smith River (Del Norte County) and its

tributary Rowdy Creek, from which a nearly unbroken belt extends southward. Klamath
National Forest only on Goose Creek (T. 14 N., R. 2 E.). At north end of Del Norte
County belt is only o to 6 miles wide, between which and the sea there is a belt .3 miles

wide, mainly of Sitka spruce and Douglas fir. But south of Crescent City, redwood
comes within a mile of coast and the belt widens to 6 or 7 miles, continuing thus to

Klamath River Valley, up which it goes for 20 miles ; immediately south of this valley

the belt becomes 10 to 12 miles wide and so continues until reaching Humboldt Bay,
where it narrows to a width of about 7 miles, extending east to .3 miles east of Korbel.

and recedes from the coast 2 or 3 miles. Southward from Humboldt Bay It continues
receding from coast, until, at Eel River, tlie belt, here about 15 miles wide, is 15 miles
or more from the sea. In southern Humboldt County (T. 3 S., R. 3 E., Humboldt meri-

dian) the belt ends in a tapering point about 7 miles southwest of Eel River. For
about 15 miles redwood is aljsent, but at north boundary of Mendocino County the belt

begins again, close to sea, and continues about 8 miles wide to a point opposite Westport,
where it extends eastward 10 miles from that town, and at a point 15 mil(>s north of

Mendocino widens to about 20 miles, reaching inland to Deep Creek (opposite Willitsi ou
east slope of coast mountains. It continues thus, with gaps on the divide, until Sonoma
County is reached, here contracting to 10 or 12 miles in width, on Russian River extend-
ing east to Forestville, and, much broken, finally ceases about opposite Santa Rosa.
Through Marin County redwood appears only in groves and in ravines, but extends
eastward to Napa Valley and over Howell Mountain (toward Pope Valley), here reaching
its most eastern limit, more than 30 miles from the sea. In Mount Diablo range, only on

"See Forest Service Bull. 38, p. 12.
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Redwood Peak in Oakland Hills ; but south of San Francisco, on seaward coast range,

covers crest and west slope, mixed with Douglas fir and other trees, extending southward
through Santa Cruz Mountains. Ceases for a few miles around Monterey Baj', but in

Santa Lucia Mountains (Monterey County) occurs in canyons chiefly on seaward side of

range at altitudes from sea-level to 3,000 feet (the largest trees growing in Little Sur
River Basin, near Pico Blanco), extending south to Salmon Creek Canyon (12 miles
south of I'unta fiorda, lat. .3.5° .50'). the southern limit.

OCCURRENCE.

Best stands and all pure stands on protected flats and benches along larger streams,
sheltered, moist coastal plains, river deltas, moderate west slopes and valleys opening
toward sea. At higher, more exposed levels, where it is drier, and on steeper slopes

growth is smaller and gradually gives way in mixture to less exacting species. In north,
often on east slopes, but in south restricted to west side of coast range. Very exacting
in requirements as to soil moisture ; prefers deep to shallow soils, and grows better in

fresh, well-drained soils than in wet ones. Sandstone prevails in range, and soil is

clayey to sandy (greasy when wetK yellowish, and capal)Ie of holding much water.

Sandy to clayey loam soil, even on steep slopes, usually of fair depth and of good compo-
sition. Boggy soils near mouths of streams are not suitable, such localities being mainly
given over to an irregular forest of Sitka spruce, grand fir. Port Orford cedar, and
hardwoods.

Relatively small part (less than 50 square miles) of redwood forest is pure growth.
This is dense, and with little undergrowth except moss and small herbaceous plants.

Greater part (about 1,800 square miles) a mixture of redwood (50 to 75 per cent),

Douglas fir (most abundant associate everywhere except on damp pMces), tanbark oak,

grand fir, western red cedar, western hemlock, and madroiSa : Douglas fir and tanbark oak
characteristic on upper slopes^ and hemlock on lower. Steep slope and uneven height

of different species make this an open forest, and except where fires are frequent there is

a dense undergrowth of huckleberry, salal, Oregon grape, thimljleberry. and ferns." On
rich river flats scattered Sitka spruce, Port Orford cedar, western hemlock, and grand
fir are occasionally mingled. Pacific yew, California torreya, California laurel, cascara

buckthorn, red alder, knobcone pine, and (jowen cypress are also more or less associated,

but hold only occasional sites against the climatically more favored redwood.
Climatic Conditions.—Closely confined to humid region subject to frequent and heavy

sea fogs ; trees outside this influence are scattered and small. Fogs conserve moisture

in soil and in trees by checking evaporation and transpiration from trees. In the red-

wood forest, therefore, soil and air are typically moist. Temperature, rarely l)elow 15°

or above 100° ; annual average from 50° to 60° F. Annual precipitation, between 20
and 60 inches, mainly as winter rains. Snow lies on tops only of highest ridges.

Tolerance.—Moderately tolerant of shade except in early youth ; even then shade
is not required, most rapid growtli being in full light. Has marked characteristics of

intolerant trees ; a thin open crown, rapid loss of side branches, and the eager bending

of crowns toward openings in crown cover ; seedlings not al)le to come up in shaded
places. Yet, despite this, forms the densest of forests. Stump sprouts often exist under

the densest shade for one hundred years, growing very slowly in diameter during this

time, but recovering completely and growing rapidly when released from suppression.

This tolerance of sprouts is. however, peculiar to trees on moist bottoms, which endure

so mucli shade that other species are usually driven out. On drier hills, with more light,

redwood generally gives way to the less tolerant Douglas fir and other drought-enduring

trees.

REPROorcTioN.— Fairly prolific seeder. Very small percentage (15 to 25 per cent) of

seed perfect ; hence exceedingly low rate of germination ; vitality moderately persistent.

Sparsely reproduced by seed, but very abundantly by sprouts from old or young stumps,

root collar, and (suckers) roots." Sprouts grow very rapidly, are long-lived, and pro-

duce large trees of good form. Seedlings grow more slowly than sprouts and require

more light.

"Redwood forests yield 10,000 to 75,000 board feet per acre, or very exceptionally

400,000 feet, while over a million feet have been cut per acre.

"Redwood is about the only conifer whose reproduction by sprouts is of commercial

importance. The Sierra bigtree sprouts vigorously from tall broken stubs (not from

stumps or roots) and thus repairs its In-oken crown. A number of pines produce ephem-

eral stump sprouts, while some of the junipers produce persistent collar sprouts after

cutting and fire.
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LIBOCEDRUS.

Trees of this group are characterized by their conical trunks, their thick

bark, and the very strong but pleasant odor of their light, soft, straight-

grained, durable wood. The small scale-like, poiuted leaves (of adults) are

(>vergreen ; those of each season's growth remain on the trt^e four or five years.

They overlap each other closely ; much flattened on short side branchlets, but

rounded on the larger main stems. The branchlets are arranged in one plane,

forming a flat spray. Seedling leaves are scale-like, sharp-pointed, and spread-

ing. All of the leaves are characteristically arranged in i)airs, each pair placed

on the branch at right angles to the preceding pair. The leaves are also distin-

guished by their long bases, which extend down the branch. Male and female

flowers at the end of branchlets formed the preceding year are borne either on
different twigs of the same branch (native Libocedrus) or on different trees.

The small cones, which mature in one season and hang down from the branches,

are composed of 3 pairs of scales (practically of only 2)—one very short pair

and one, the largest pair, forming most of the cone's body and inclosing 1 or 2

winged seeds on each of its scales; the third pair is formed into a central flat,

thick, woody wall, upon each face of which the seed-bearing scales clasp. The
seeds are shed in early autumn, their light wings adapting them well for wide
dissemination. After shedding their seeds the cones remain on the trees at least

until the succeeding summer. All of the trees of this group are rather large,

important forest trees, and their durable woods are commercially valuable. They
are nearly all long-lived. One species only, confined to our Pacific region, inhab-

its the United States. Two very important species grow in western South
America. The group is further interesting from the fact that in geologic times

species related to those now living existed in Greenland and portions of Europe.

Incense Cedar.

Lihoccdrus decurrrtis Torrey.

DISTINGUISHING CHARACTERISTICS,

The striking characteristics of old incense cedar trees are their rapidly
tapering trunks with widely buttressed bases and cinnamon-brown, deeply fur-

rowed, and ridged bark. The bark is from 2 to 3 or more inches thick at the

base of the trunks ; higher up it is scarcely more than an inch thick. Young
trees have thin, smooth, slightly scaly, clear, reddish cinnamon colored bark.

Height, from 75 to 00 or sometimes 100 or 110 feet (very rarely more), and
from 30 to 50 inches in diameter ; exceptionally large trees are from 5 to 6

feet in diameter. The crowns of large trees are very open and irregular, con-

sisting of a few scattered branches on the upper third of the stem, and
several large, leader-like top branches, all with dense tufts of light yellow-

green foliage. Young trees, up to about 12 inches in diameter, carry a narrow,
open, columnar, pointed crown, re.iching to the gi'omid. At the bottom of the

crown the branches are slender and curve down and up at their ends ; higher

up they gradually swing upward more and more toward the narrow pointed top.

Short, flat, drooping sprays of foliage terminate the branches. A notable fea-

ture of the branches is that they shed numerous short side twigs, which die in

about their second year, as the main divisions of the branch enlarge. (This is

the case also with other cedars, particularly Thujas.) The scale-like leaves

(fig. 58) have been sufliciently defined under the characteristics of the genus,

as have also the cones (fig. 58). The flowers, male and female, are borne on the

ends of separate twigs of the same branch and open in midwinter. The cones
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nre ripe by the middle of August and usually slied their seeds (fig. 58, c), which

are yellowish-bi'own, early in September. When dry aud open the cones are

Fig. 58.

—

Lihocedrus decurrens: a, male flowers; h, fruiting branch; c, seed.

reddish-brown. Most of them fall during the winter, but some always adhere to

the branches until spring. The seeds, furnished with large, light wings, which
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adapt them admirably for wide distribution by tlie wind, contain glands with

clear red. pungently odorous resin. Seed leaves, 2 ; sharp-pointed, and about

IJ inches long and almost one-eighth of an inch wide. Wood, fine and very

straight grained, pale or dull yellow brown, sometimes tinged with red. It is

soft. light (about the weight of white pine), and very durable under all kinds of

exposure. Its durability renders it extremely valuable for use in the water or

iu the ground. Large trunks, and to a much less degree small or medium sized

ones also, are often riddled as if by the galleries of an insect. These injuries are

supposed to result from the attacks of several little-known fungi. They do not

impair the durability of the wood, however, and trunks not excessively perfo-

rated are frequently used for telephone poles, especially within the range of

the tree, where it is the only lasting wood obtainable.

Longevity.—Much is yet to be learned concerning the age limits of this tree.

So far as is now known it is a long-lived tree, but records of very large trunks

have not been made. Trees from 24 to 3(] inches in diameter are from IMM) to

540 years old. Larger trees would probably be from 050 to 700 years old or even

older.

RANGE.

Mountains of southern Oregon, Sierras find coast ranges of California, western edge

of Nevada, and northern Lower California.

Oregon.—Both sides of Cascades, Umpqua-Rogue Itiver Divide, Siskiyous, possibly

also in coast ranges, and eastward over ranges of Upper Klamath Basin to west slope

of mountains east of Goose Lake ; on west side of Cascades, generally at 2,500 to

5,000 feet, and on east side, at 5.000 to 6,600 feet. Northern occurrence interrupted.

Its limit on west side of Cascades being at head of Breitenl)ush River (T. S., R. 7 E. ),

and on east side, the foothills southeast of Mount Hood near Gate Creek (T. 4 and 5 S.,

R. 10 and 11 E., hit. 45° 15'). Noted near Port Klamath, sparingly thence northward

toward Crater Lake, here common at about 4,600 feet ; on Warm Springs Indian Reser-

vation and about 5 miles west of Wapinitia and westward to near Camas Prairie.

California.—Throughout northern part from west border of fog belt eastward to

Warner Mountains and southward, nearly continuously, to Lassen Peak and Delta

(Sacramento River) ; not present in upper Pitt River Basin, Shasta Valley, Scott and

Hoopa river valleys, nor summits of Salmon and Trinity mountains. Modoc County:

Common in Warner Mountains east of Goose Lake, and less plentiful west of Goose

Lake : western Modoc County, on Turret Mountain, descending northwestward to near

Happy Camp; Glass and Big Valley mountains (west of Big Valley in extreme south-

west corner of county). Siskiijou County: Goosenest Mountain (north of Mount

Shasta) ; north of Shasta Valley in Shovel Creek Mountains and near Beswick (or

Klamath Hot Springs) ; also in mountains a few miles west of Hornbrook, ranging thence

northward over Siskiyous, and westward and southwestward over Scott Jlountains,

from north part of which it descends east slope to within 5 miles of Yreka ; throughout

Mount Shasta up to 5,500 feet, and westward across Sisson Valley to Mount Eddy and

Scott Mountains and southward into Shasta County ; west of Scott Valley in Mill Creek

Gulch on road from Etna Mills to Marble Mountain Divide ; west side of Marble Moun-

tain Divide iu Russian Creek Basin : east slope of Salmon Summit up to about 4,000

feet, and sparingly in basin between Salmon and Trinity summits on hot slopes up to

5,500 feet. Humhohlt County: ^mmon on west slope of Trinity Summit ridge east

of Hoopa Valley between 4,000 and 5,000 feet ; west of Hoopa Valley, scattered in

Supply Creek Canyon, west of which it has not been lound and probably does not occur ;

farther south occurs along east edge of coast forest between Bridgeville and the Little

Van Dusen. Mendocino County: Common on west slope of high ridge east of Round

Valley about 20 miles east of Covelo, at 3.600 to 6.000 feet, and sparingly about

Laytonville. Trinity County: From Weaverville southward nearly to Trinity River,

and in Hayfork Mountains south of Trinity : southeast of Hayfork Post-Offlce on both

sides of boundary between Trinity and Shasta counties ; Canyon Creek from near

Dedrick northward about 10 miles to near Alpine lakes ; from Junction southward to

Hayfork and to Post creeks and South Fork of Trinity River ; South Fork Mountain

and westward into Upper Mad River Valley (near and a little below Anada Post-Offlce) :

also on Upper Van Dusen River. Glenn and Lake counties: Throughout Stony Creek

National Forest at 3,500 to 5.000 feet—sometimes down to 2.000 feet ; noted on Col)b

Mountain and Mount St. Helena, ranging thence to edge of Middletown Valley (alt.

about 1.200 feet—southern limit in north coast ranges). Shasta County: Eastward
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to Fall River region, where it occurs near Dana and in Big Valley Mountains between
Fall River Valley and Big Valley, thence southward to north slopes of Lassen Peak

;

south of Pitt River, westward to Montgomery : Sacramento River Canyon southward
to near Gregory, and on McCloud River to near Baird. Throughout west side of Sierras,

at 3.500 to C.OOO feet in northern part, but to 7,.'>00 feet on Long Valley drainage,
and at 3, .500 to 7,000 feet in southern part of Sierras ; reaches east side at 7.000 feet
only on Washoe Mountains near Carson. Nev. Lassen Peak, Plumas, and Diamond
Mountains National Forests, generally at 2.000 to 6.500 feet. Lassen Countii: North-
western corner in Big Valley Mountains, beginning 5 or 6 miles west of Bieber ; east
of Big Valley on Willow Creek about 10 miles south of Adin, and thence to Ilayden Hill ;

westward from a little west of Susanville into north Plumas County and southeastern
Shasta Count.v. Phimas Cuuniy: Nearly throughout north part common from Susan-
ville westward by Mountain Meadows. Big Meadows, Drakes Hot Springs, and Morgan,
and about (ireeiiville and Indian valleys; Sierra Aalley to Quincy and westward into

Butte and Tehama counties. Tehama Conntti: From east boundary westward down to

about 3.400 feet altitude a little east of I>yonsville. and a few miles farther north stops
about 10 miles east of Paine Creek Post-Office ; western Tehama County, west of Paskenta
ar 3,700 feet, and thence westward. Butte County: From east boundary westward to

Magalia, and farther south (Quincy-Oroville road) to within 4 or 5 miles of Bidwell
Bar. Yuba Coiinti/: Common in Oregon Hills, and down west side to ridge between
Oregon Hills and Oregon House Flat, which appears to be its western limit : from Ore-
gon Hills eastward on North Fork of Yuba River and adjacent slopes to Camptonville
and on into Sierra County. Sierra Cimutu: Coriimon in Woodruff Canyon north of

Mountain House, and (on North Fork Yuba) to and beyond Downieville and Sierra
City, thence up Yuba Pass road to about 6,000 feet ; slope of Yuba Pass just east of

summit, and down to near west border of Sierra Valley ; south of Sierra Valley, from
Sierraville southward nearly to Nevada County, \eraila and Placer conntiea: West
slope of Sierras from Cisco to Emigrant flap and Blue Canyon (in both counties), down
to Colfax and to Bear River and to near flrass Valley : south of Colfax, on cold slopes

of North Fork American River, and from Iowa Hill eastward to Forks House ; Forest
Hill and Devils Canyon (between Forest Hill and Colfax^ ; south of Colfax a few
trees as low as Weimer. Stanislaus National Forest, generally at 2.000 to 7.000 feet,

but mostly at 3.500 to 5,500 feet. Ehlora'ln Counti/: Common at south end of Lake
Tahoe ; gulches near Placerville eastward on colder slopes ; canyon of South Fork Web-
ber Creek between Newtown and Pleasant Valley ; south of Pleasant Valley, in canyon
of North Fork Cosumnes River ; common on road from Placerville to Lake Tahoe from
about 2,300 feet up to Echo at 5.500 feet. Alpine County, noted near Hot Springs
(about 4 miles west of Markleeville ) . Amador County: Noted about Oleta (about
1,800 feet) and southeastward to Deadmans Creek, Dry Creek, and Sutter Creek can-

yons near Volcano ; common from Pine Grove eastward to and beyond Pioneer ; continues
sou^^hwestward from I'ine Grove on ridge on south side of Middle Fork of .Tackson

Creek to within 4 miles of .lackson, where it stops at about 1.500 feet. Calai'eras

County: Common about West Point and northward to main canyon of Mokelumne
River ; southwest of West Point, on road to Mokelumne Hill, in canyon of South Fork
Mokelumne River, and at point 2 miles east of Rich Gold ; southeast of West Point,

in canyons of Middle and South Forks of Mokelumne River and at Railroad Flat,

thence to Mountain Ranch (Eldorado) : west of latter, follows San Andreas road to

about 1,500 feet, where it stops 6 miles east of this town ; Mokelumne Pass road in

extreme eastern part of county about 10 miles below Bloods at about 6.600 feet, and
westward to and beyond Bigtrees. hero abundant among sequoias and sugar pines.

From here (on road) southwestward to within a few miles of Murphy. Tuolumne
County: Sonora Pass road between Tuolumne and Soulsbyville, at Black Oak station

west of Tuolumne, and eastward and northeastward past Cold Spring and Eureka val-

leys, reaching 8.000 feet on west side of Sonora Pass ; north slope of ridge immediately
north of Big Oak Flat, and on cool slopes in higher parts of Deer Creek canyon : on
road from Big Oak Flat to Crockers from crossing of Soutli Fork of Tuolumne River
to Crockers ; common from Crockers eastward and northward to Iletch Hetchy Valley,

here abundant in upper part : follows Tioga road to Aspen Meadow (about 6,200 feet) ;

common from Crockers southward for several miles on Yosemite road. Muripofta County:
Yosemite Valley and up above Little Yosemite to about 7,000 feet ; north side of valley near
Yosemite Falls, about 1,500 feet above valley : on west follows road to Crockers to a little

above 5,800 feet ; south side of Y'osemite Valley common on road to Wawona, and from
Chinquapin on slope toward Glacier Point to about 7,100 feet ; from Wawona on Raymond
stage road down to 3,000 or 3,100 feet, to within 3 or 4 miles of Wassama (Ahwahnee) ;

Coulterville-Yosemite road, begins on summit of plateau 4 or 5 miles east of Coulterville.

at 3.000 to 3.200 feet, and goes eastward in pine forest to beyond Bower Cave and Bull
Creek and into Yosemite Valley ; Chowchilla Canyon and neighboring gulches down to
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3,000 feet, and on cool slopes to :i,r)()0 feet. Madera Coiaity: East of Fresno Flat on road
to China Creek, beyond l<'resno Flat, headwaters of Fresno Creek near California Saw-
mill at S.'iOO feet. Fresno Coiinlj/: I'ine Uidj;e and eastward into mountains; south-

ward on I'ine Kidi^e occurs on upper waters of Sycamore and Bis creeks ; eastward in

bottom of Kiu.us Kiver Canyon into Bubbs Creek canyon ; south of Kings River between
Mill Creek and Eshom valleys, and east of latter on Redwood Mountain at about 7.000

feet. Tulare County: Sequoia National I'ark and east of park on warm slopes into

Buck Canyon and canyon of Middle Fork Kaweah River to 7,500 feet ; Kern River

Canyon, in vicinity of Kern Lakes ; East Fork of Kaweah River to about 7,200 feet.

Southern Sierras, generally at .'i.OOO to 7.000 feet southward to Greenhorn and I'iute

mountains ; not in Breckenridge nor Teiiachapi ranges, except near mouth of Tejon
Canyon. Not known in coast ranges of central California. Montcrri/ County: Santa
Lucia Mountains on north slopes; on north side of Santa Lucia Peak near summit; west

of this, in Arroyo Seco Canyon about a mile above its mouth ; norlh slopes of Cone Peak

at ."5.500 to 4,000 feet ; also farther north on Big I'ine Ridge on north slope of Bear
Basin. San Benito County: Mount San Carlos (4,980 feet near New Idria) and neigh-

boring peaks ; Santa Barbara National Forest, San Rafael Mountains, Mount Medulce,

and from near summit of I'ine Mountain to IMru Creek, at 5,000 to 7,200 feet, or lower.

San Gabriel National Forest, on north slopes of Mount Wilson, at 5,200 to 5.800 feet,

and in Santa Anita Canyon, at .3,300 feet ; Moiyit Islip, at 5,500 feet ; Waterman Moun-
tain, at C.500 feet, and at point G miles east of Pasadena, at 4.000 feet. Highest val-

leys and summits of San Bernardino Mountains, as Bear Valley and Santa Ana River,

at 5.000 to 7.000 feet, or somelimes to 0,500 feet. High summits of San .lacinto Moun-
tains and at 3.000 to 8,000 feet in larger valleys and along streams. Santa Ana
Mountains in Orange County. Ranges between San .lacinto Mountains and Mexican

line, such as Palomar, Balkan, and Cuyamaca mountains, where noted on Cuyamaca I'eak

at 6,550 feet, and on Mexican boundary at Campbell's Ranch at 5.000 feet.

Lower C.^lifohnia.—Southward on Hanson Laguna Range and Mount San Pedro

Martir. at 7,500 feet and over.

OCCURRENCE.

In general, commoner on west than on east mountain slopes; but somewhat higher on

east slopes, chiefly because of more moisture. Most abundant and largest on west slope

of Sierras, especially w'here sugar pine, higtrees, and yellow pine thrive best. As latitude

increases it appears to seek lower elevations. In drier parts of range (southern Cali-

fornia) confined chiefly to borders of streams, canyons, gulches, and cool north slopes,

while at north limit it occurs mainly on warm south slopes. Adapted to a variety of

soils, but usually prefers cool, moist soils (humid situations), occurring in rather dry

soils (warm, open exposures) probably only because it is capable of enduring'them. With

deficient soil moisture, fairly deep, porous soils are essential, while with sufficient mois-

ture the quantity and quality of soil is less important. Abundant moisture and good

porous soil produce largest growth.

Seldom or never occurs pure, except in very small stands. Usually in mixture and more

or less subordinate, scattered singly, in groups, or patches, and. under best conditions

for growth, forming 50 per cent of stand, with yellow and sugar pine ; also with white fir in

lower part of latfer's vertical range. In southern California, chiefly with western yellow

and .leffrey pines, and sparingly with white fir and big cone spruce, and along streams at

lower elevations (at south) with red and white alder, broadleaf maple, and black cotton-

wood. In Oregon Cascades, with yellow pine, Douglas fir, white fir, western white pine, and

sugar pine. In Sierras, with sugar pine, western yellow pine, Jeffrey pine, white fir,

and higtrees; at lower levels with Kellogg oak, red alder, broadleaf maple, and canyon

live oak.

Climatic Conditions.—Climate variable. Insufficient precipitation and excessive heat

(southern California) most unfavorable; conditions more favorable in Cascades and

Sierras. Precipitation, snow in winter at high elevations, and at lower elevations rain.

Average annual precipitation from less than 15 to over 50 inches. Relative humidity,

variable. Fogs (chiefly from ocean) common, especially on west slope of Sierras; their

influence on general climate and tree growth is considerable. Height of the dry season

includes July, August, and September, with October in south, when destructive forest

fires are likely to occur.

Tolerance.—Moderately tolerant, enduring more shade than sugar pine, yellow pine.

Jeffrey pine, Douglas fir, or western white pine, and in mature stands usually intermediate

or subordinate on account of slower growth and greater tolerance; often dominant in

open stands and openings, or as an advance growth, at lower timber line, pushing into

oak and brush. Ad.-iijfed to both shade and full light. Tolerance v.iries with age. mois-

ture, soil, and climate; tolerates shade well in youth, but re<iuires more light in later life.
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Endures most shade with favorable moisture, soil, and climatic conditions. Growth and

size is checked ordinaril.v in proportion to intensity of shade endured.

Reproduction.—Prolific seeder under favoralile conditions, every 2 to 3 years or more

;

some seed borne locally every year. Bulk of seed from thrifty, mature trees in full sun-

light. In exposed places, even small scrubby trees bear seed. Seed has fairly high rate

of germination, and persistent vitality. Moist vegetable mold best seed-bed, but germi-

ration and growth of seedlings .good on moist mineral soil. Partial shade favorable to

early seedling stages. Reproduction good under old trees and in open, but especially

good in openings and under thinned stands, wljere the dense thickets frequently exclude

other more valuable trees. In cool, moist places, however, white fir often enters such

thickets and predominates. Frequently the first of conifers in chaparral and oak growth
at lower edge of timber belt, proving its great adaptation to different; degrees of light,

moisture, and soil, and its general hardihood in seedling stages.

THUJA. ARBORVIT,ffiS.

Tlip arborvitivs are eoiuuioiil.v known as codars. Tiio.v are medium to very

larjie sized ever.sireen trees. Tlie folia.iie consists of minute, overlapping, scale-

like leaves, arranjifd as in Tvihocedrus, and conspicuously flat, on short side

hranchlets, and the branchlets are arranged in one plane, forming a flat spray.

Seedling leaves are narrowly lance-shaped and sharp-pointed, and spread widely

from the stem. The very light wood has an exceedingly characteristic aromatic

odor. Male and female flowers are borne on the same tree, usually on different

twigs. They are minute and inconspicuous, espeeiallj' the female flowers. As
a rule, they open in early spring. The small solitary cones (figs. 59 and 60)

mature in one season, shedding their minute, very narrowly winged seeds in

early autumn. The cones, strongly bent back upon the branchlets, aiv light

russet-brown, and composed of about 8 thin scales, arranged in pairs, each pair

alternating at right angles with the preceding one, as in the arrangement of

the leaves. The two or three middle i>airs, which are larger than the others,

bear 2 seeds under each scale. The thin, gauzy seed-wings (on two sides of the

seed, and always lighter colored than the body of the seeds) are very buoyant,

so that they may be carried by the wind for a considerable distance from the

parent trees. Minute resin-cells in the seed-coats give the seed a strong aro-

matic odor.

Wood exceedingly valuable for timber. Particularly famed for its diu'ability

under all kinds of exposure, and especially useful in ground and water construc-

tion where great strength is not reipiired.

Two species are indigenous to the United .States and Canada. One, a small

or medium-sized tree, inhabits the northeastern States and adjacent Canadian

Provinces, while the other, a very large tree, grows in the northwestern States,

where it extends far northward in the coast region.

Western Red Cedar; Red Cedar.

Tliiija iilicdta Don.

DISTINGUISHING CHARACTERISTICS,

The lumbermen's and woodsmen's name for this tree is " red cedar," or

simply "cedar." The former name, while fairly applicable to the dull, slightly

reddish l»rown wood, is unfortunate in view of the fact that two or three

widely known eastern junipers with really red wood are most persistently called

" red cedar," and probably always will be, for they were known nearly a cen-

tury before this western cedar was discovered.

The most prominent characteristic of western red cedar is its decidedly

conical trunk form. Very old trees are enormously " swell-butted " and are con-

spicuously in-folded or fluted at the base and for from 10 to 20 feet above it.
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Where the ridsres are formed sri'owth appears to be made at the expense of the

intervening wood, and tlie tinted trunlc is the result. This character is less pro-

nounced on smaller trees. Height, from 150 to 175 feet, or very exceptionally

190 or 200 feet, with a diameter of from Si to 8 feet, or. in very old trees, rarely

10 or even ll> feet. The enormous girth of such trees is at the base ; their

diameter decreases rapidly, so that at 20 feet from the ground they may be no

more than or 10 feet in diameter. From 50 to 100 feet of clear trunk is

common. Young trees are straiglit. with an open, narrow, conical crown reach-

ing almost to the ground and tapering to a sharp top; the slender whip-like

leader often nods in a graceful curve. Except when densely crowded, trees

retain all their branches until they are IS or 20 inches in diameter and from 50

to SO feet high; in the open they become much older witliout losing their lower

branches. On young trees the slender limbs all curve upward, but later they

become very long, the lower ones drooping and those higher swinging down in

a long, graceful curve, witli an upward sweei) at the ends. The flat, lace-like,

yellow-green side sprays hang from the branches like lines of fringe. Old trees

in dense stands have only a short, blunt, or roun.d-topped. conical head. A
notable feature in this tree is the frequent occurrence of two leaders which

combine in forming a dense crown. The bark, even on old trunks, is thin, from

five-eighths to seven-eighths of an inch thick, and owing to this the tree is in

great danger from fire, from which it rarely escapes without fatal injuiy. In

color the bark is a clear, reddish, cinnamon-brown, often weathered outwardly

to a grayish brown. It is distinctly but shallowly seamed, with narrow

ridges which in old trunks are rounded and on younger trees flat. The ridges

run irregularly and continuously, with rare breaks, but are connected at short

intervals by thinner diagonal ridges and fibers. The bark has a more or less

stringy, fibrous appearance, and may be separated into long, thin strips on

younger trees, and into shorter scales on old trunks. The inner bark is very

tough and strong. Indians peel strips of it 20 or 30 feet long from young trees

for basket making.

Densely crowded large trees are clear of branches for from 40 to SO feet,

but they often have scattered branches below the crown. The boles are fairly

straight, but large trees are frequently bowed or slightly bent, and are rarely

full and round.

The small scale-like leaves (figs. 59. 60), sufficiently characterized under the

genus, remain on the tree about 3 years. As the main stems of a branch grow,

its short, flat, side branchlets die and fall during their second year, in this habit

resembling the similar sprays of Libocedrns. The leathery brown cones (fig.

GO) mature by the end of August, and have about (> seed-bearing scales, each

of which bears from 2 to 3 seeds. After shedding their light double-winged

seeds (fig. 60, b), the cones remain on the trees until the following spring or

summer. Seed-leaves, 2 ; opposite, lance-shaped, and exceedingly small—about

one-fourth of an inch long. Those which afterwards grow, 2 to 3 at short inter-

vals, on the slender seedling are similar, but longer, widely spread, and bent

downward. Short, scaly leaves similar in arrangement to those on adult stems,

but longer and sharp-pointed, appear on the seedling at the end of its first or

second year, and a year or two later the leaves become like those of adult trees.

Wood very light, strongly aromatic; dull, slightly reddish brown, but losing

the reddish tinge with exposure. Its grain ranges from medium coarse to fine.

It is very brittle and soft. Great durability under all sorts of exposure is its

most important commercial <|u:ility. Lai-ge logs have lam lialf-buried in wet

ground over fifty years with but little sign of decay ni the heartwood. On
account of its durability and the large clear cuts obtainable it is extensively

used for shingles.
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Fig. oO.—Thuja plicata.

RANGE.
Southeastern roaqt r,f \i, 1
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Alaska.—Southeastern end, on sea side of Coast Range, from sea level to 3,000 feet,

northward in small numbers, to Wrangell, on mainland, and to Sitka on Alexander
jSircliipelago : farther northward, sparingly represented on Douglas Island (opposite

.Juneau) and on Portage Bay, head of Lynn Canal (lat. .511° 20'), the northern limit.

Locally noted ais follows : South end of Mitkof Island (opposite Wrangell) ; entrance to

Fio. 60.

—

Thuja plirold lirancli with open cones ; /;, seed.

Steamer Bay (Etolin Island); Yes Bay (Cleveland I'eninsuhn ; Ketchikan Valley (Re-

villagigedo Island) ; Klowak (I'rince of Wales Island) : Kaigan (Bella Bella Island).

British Colcmhia.—Sea slopes of ("oast Range and islands from sea level to about

2,400 feet; not in interior plateau, but on slopes of southern (iold and Selkirk mountains,

and on west side of c;ontin('ntal Divide. Coast Range region of heavy rainfall, mostly on
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sea slopes ; Salmon River, inland 45 miles from head of Dean Inlet, at 2,400 feet, and
also on east slope of Coast Range in lower Iltasyouco Valley (tributary Salmon River) ;

on Homathco River inland 63 miles to 2,720 feet elevation ; lower Fraser River Valley
inland to Uztlihoos River (branch Anderson River), 6 miles east of Boston Bar; also on
Coquihalla River at point south of summit between this stream and Coldwater River ;

farther south, sparingly on Skaist River (east branch of Skagit), and on the Similka-
meen at point about 13 miles below Vermilion Forks. Valleys of Gold Range westward
to within 8 miles of head of Okanogan Lake, northeastern part of Shuswap Lake, down
north branch of Thompson River Valley to point about 20 miles below Clearwater River ;

northward to Quesnelle River, Fort George (on upper Fraser), and to headwaters of
Parsnip River. Not in Columbia-Kootenai Valley, but in valleys of Selkirk Mountains
and on west slopes of Rockies ; eastern limit. Kicking Horse Lake, at 6,000 feet.

Washington.—Throughout western part from sea level to about 4,000 feet in Olympic
coast ranges, and west slope of Cascades ; and more rarely, on east slope Cascades and
northern ranges eastward to Idaho at elevations from about 1,500 to 4,500 feet. Abun-
dant on Pacific coast and on east coast of Puget Sound, but rare in valley south of
Sound, and on west coast of Puget Sound, except at northeastern corner of Olympic
Peninsula. Washington National Forest, on west slope of Cascades sea level to 4,500
feet ; east slope, at 1,000 to 4,700 feet, and only on Stehekin River, Bridge and Early
Winter creeks, Twisp, Methow, Entiat, Wenache, and Yakima rivers. Locally noted as fol-

lows : Mountain View (Whatcom County) one-eighth mile from Puget Sound; Orient, at
1,188 feet (Sauk River) ; Skagit Pass, Big Lake (Skagit County) ; Cascade Creek at point
11 miles above Mount Marble ; North Fork of Skagit River ; Stilaguamish River, below
Silverton ; South Fork, below Robe ; Monte Cristo, at 2,763 feet ; Buck Creek, near
Mineral Park; Eagle Gorge (King County) ; vicinity of Seattle; about Lake Chelan and
Stehekin (head of Lake Chelan), at 1,108 feet; Peshastin, at 1,045 feet; Wenache River.

Mount Rainier National Forest, up to 5,100 feet ; on east side of range, only on two small
head streams of Natches River, and on one of Klickitat River. Locally noted at Orting
in Nisqually Valley, on Mount Adams, and in Falcon Valley (south of Mount Adams) ;

Port Ludlow, at 1,800 feet ; Soleduc River above Wineton, at 900 feet ; Hot Springs.

Both sides of Coast Range, but more abundant on west side. Locally noted in Queniult
Indian Reservation, at Olympia, Black Walnut, and Elma (Chehalis County), Dryad
(Lew^is County). Mountains of eastern Washington southward to Kamiak Butte (9

miles north of Pullman). Loca.lly noted in Washington addition to Priest River Na-
tional Forest; Pierre division of Colville National Forest; about Colville (Stevens
County), at 1,917 feet. Not in Blue Mountains.

Oregon.—Both sides of Coast Range, but mainly on west side of Cascades ; not in

Willamette River Valley. Coast Range, sea level to 3,500 feet, and southward into

California. West side of Cascades at 1,600 to 5,000 feet, southward to head of North
Fork of Umpqua River ; and Crater Lake ; east side, only on east and south slopes of

Mount Hood and for a few miles south to latitude 45°. Locally noted on north side of

Mount Hood from bridge across Hood River (1,700 feet) to Columbia River, and on
soutli and southwest sides from Camas Prairie and Government camp west to Salmon
post-office ; Portland ; Astoria ; on North Fork of Middle Fork of Willamette River ; Crater

Lake to summit of rim, at 7,500 feet.

California.—Sea side of coast ranges southward to Mendocino County ; inland through

fog belt, on south slopes of Siskiyous to northwest corner of Klamath National Forest

;

on Klamath River for 20 miles, and on Eel River to Dyerville. Locally noted on outer

peninsula at Humboldt Bay ; lower Mad River 17 miles north of Eureka ; south of Fern-

dale on road to Bear Valley (Humboldt County), Crescent City.

The detailed range of western red cedar in Idaho and Montana will be de-

scribed in a later bulletin.

OCCURRENCE.

Confined to region of abundant precipitation and humidity, chiefly to wet or constantly

moist situations. Occasionally on moderately dry slopes and warm exposures, where,

however, it is stunted. On moist fiats, benches, gentle slopes, river bottoms, in and about

swamps and wet, springy places, and in cool, moist gulches and ravines. Abundant
moisture more important than quantity or quality of soil, which, however, are important

for best growth. Of gigantic size on deep, rich, moist bottoms in vicinity of the coast,

particularly in Washington, on Vancouver Island, and in British Columbia, while at high

elevations it is shrubby.

Not in pure stands over extensive areas : usually in mixture and dominant or subor-

dinate. Small pure patches and groups, too dense for intolerant rivals, are characteris-

tic. Generally with redwood, Sitka spruce, western hemlock, Douglas fir, lowland fir,

western white pine, western larch, lodgepole pine, Engelmann spruce, yew, vine and
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broadleaf maples, lilack cottomvood, western birch, red and Sitka alders, and occasionally

with yellow cedar; hemlock a common associate.

Climatic Coxditiox:3.—Climate, humid, mild, and uniform tlirou>;hout commercial

range and within constant influence of ocean fogs ; but at high altitudes it endures (as a

shrub) a severe climate with short summers, long winters, and low temperatures (some-

times —35° F.).

Tolerance.—Very tolerant ; tolerance varies with age, altitude, latitude, soil, moisture.

and climatic conditions. Grows well in dense shade during earlier life, and even reaches

maturity and old age in shade, but growth is retarded in proportion to density of shade,

for although the shade is tolerated to high degree it is not required. Tolerance greatest

under best conditions for growth and toward south and lower limits. Here the tree

maintains a dense crown-cover throughout life and commonly forms an understory,

mainly with western hemlock, alone or with redwood, Douglas fir, grand fir, western

white pine, and other species.

Reprudi'Ction.— I'rolitic seeder, with specially heavy seed years. Seed has high rate

of germination, but only transient vitality. Seed usually germinates the autumn it is

shed, and seedlings establish themselves before winter. Germination abundant, and best

on moist duff, litter, moss, decayed logs, stumps, etc., both in open and in densest shade.

Under dense shade seedlings hold their ground with remarkable power. Does not repro-

duce itself readily where fires have destroyed ground cover and forest cover to such an
extent that soil moisture is materially reduced.

CUPRESSUS. CYPRESSES.

The trees of the cypress group, to which belongs the cypress tree (Ciipressus

sempervirens Linn.) of the Egyptians and Romans, are closely related to the

species of Chamjecyparis. They differ from the latter group essentially, how-
ever, in having quadrangular branchlets instead of flat ones and in having them

arranged not in one plane, but irregularly disposed. The overlapping minute,

scale-like leaves of both groups are arranged in alternately opposite, pairs, but

those of Cupressus are minutely toothed on their margins, while in Chamjecypa-

ris the margins are entire or smooth. Leaves of each season's growth remain

on the trees from three to four years. Flowers are similarly arranged in both

groups (see Chama'cyparis). The cones of Cupressus mature at the end of tlie

second season, instead of in one season, as in Chanuecyparis, and bear about

15 to 20 seeds under each fertile cone scale, instead of only 4 or 5 seeds to one

scale, as in ChamsEcyparis. The seeds of Cupressus (native species) have

narrow, hard wings, in place of broad, gauzy wings, as in Champecyparis.

Seed leaves in Cupressus are 3 and only 2 in Chamjecyparis. Wood of the

cypresses, which is strongly aromatic, is remarkabl.v durable, but on account of

the usually small size and poor timber form of our native species the wood is

of little or no commercial value. The cypresses are, however, of considerable

importance to the forester in assisting to form protective cover on wind-swept,

sandy coasts or dry, arid slopes and little-wooded canyons.

Four species inhabit the Pacific region, all confined to California. Trees of

this group are of ancient origin. Representatives once inhabited Greenland

and western Europe, where, however, they are now extinct.

Monterey Cypress.

Cupressus mncrocarpa Hartweg.

DISTINGUISHING CHARACTERISTICS.

Monterey cypress owes its conmion name to its confined habitat near the Bay

of Monterey, California. It has a form in youth entirely different fi'om its

mature habit. When young the trunk is sharply conical, and its crown of

rigidly straight, slender branches trending upward is a wide, sharp-pointed

I>yramid which extends down to the ground. Such trees are from 40 to 50 feet



FOREST TREES OF THE PACIFIC SLOPE. 159

bigh and IS or 20 inches or more in diameter. Later, the height growth, rarely

more than 60 feet, ceases, and if the trees have room the branches develop into

long, massive limbs, finally reaching up to the height of the leader and spread-

ing out into a very wide, flat-topped or umbrella-shaped crown. The trunks

are then short, and the large limbs often near to the ground. The crown of

crowded old trees is similar, but uuicb less broad. Exposed to the sea winds,

some trunks and their enormously developed limbs sprawl on the ground, and
are grotesquely bent and gnarled. The violent swaying of branches in the wind
produces, in some trees, most curious enlargements at the bases of the branches

(obviously serving as braces) remotely resembling the palmated divisions in

the horns of a moose. Bark of mature trunks is about seven-eighths of an inch

thick. Outwardly it is weathered to an ashy white, but breaking it exposes a
deep red-brown beneath, the same color as that of the protected bark of limbs

and young trees. Old bark is firm, and narrowly seamed, with a network of

narrow, vertical ridges and smaller diagonal ones. The bark is too thin to

protect the tree from severe fires. The foliage is dark yellow-green. The
minute leaves (fig. 61) are closely attached to the branchlets, their sharp points

sometimes standing out slightly from the twigs. Leaves of a season's growth
persist about three years, usually dying the second year. They are commonly
marked on the back with a minute pit and two shallow grooves. The cones

(fig. 61) mature by August of the second season, when they are ashy brown.
They open slowly, shedding their russet-brown seeds during autumn, after which
they may remain on the trees for several or many seasons. From 18 to 20 angled

seeds (fig. 61, a) are borne under each perfect cone-scale. They are rather

heavy, and usually fall near the parent tree. Seed-leaves, .3 ; about three-

eighths of an inch long, narrow and pointed. Similar seedling leaves, about 4 of

which stand out from the slender stem at regular intervals, succeed these.

During the second season the spreading leaves are followed by shorter, pointed,

less spreading leaves, from one-eighth to three-sixteenths of an inch long. Later

branchlets (second and third seasons) begin to have adult foliage.

Wood, very fine-grained, rather heavy (very much heavier than any of the

other native cypress woods), and clear yellow-brown, with streaks of rose-red

aiid dull yellow. It has a faint, aromatic, " cedar-like " odor. Great dura-

bility without protection is a marked feature of this wood. The poor timber

form of the tree and its very limited available supply prevent the wood from
becoming commercially important. It is most important, however, as one of

the rare forest trees capable of forming a cover on the wind-swept coast, even
down to the water's edge. In dry situations elsewhere it is most worthy of use

for protective planting. Its vigorous, rather rapid height growth in early life

makes it exceedingly useful for windbreaks. The full extent to which it can

be used in forest planting for cover has not been determined.

Longevity.—Little is known of the longevity of this tree. It is believed to

be long-lived. Trees from 14 to 1!) inches in diameter are from 60 to 85 years

old. Some of the larger trees are doubtless over 200 years old.

RANGE.

Central California coast, for a few miles on peninsula between Monterey Bay and Car-
mel Bay from Point Cypress nearly to Carmel River, and on Point Lobos soutti of Car-
mel Bay ; mostly in a belt a few hundred feet wide along immediate coast, but also

scattered farther inland on ridge of peninsula. Extensively cultivated elsewhere in Cali-

fornia for windbreaks.

OCCURRENCE.

Rocky sea cliffs, on clay loam soil with dry leaf litter when shaded and with grass
and other herbs in openings. Soils always fresh and porous in shade, but baked, cracked.
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and much less moist in the open. Forms a transition zone between sea beach and Mon-
terey pine belt.

Mainly in pure, more or less dense stand, but mingled on oast with Monterey i)im' and
occasional Oowen cypress.

Fig. 61.

—

Cuprcssun inacrocuvixi: a, seed.

Climatic Coxditioxs.—Climate mild; equable lemporature, never at freezing point

and rarely above 90° F. Annual rainfall about 17 inches. Strong, moist sea winds keep
air humid during greater part of year, while cloudy or foggy days are frequent. Demands
humid air for best growth ; grows well in fresh soils away from immediate influence of
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sea. but apparently much shorter lived outside its habitat. Capable of enduring wider
variation in temperature than that of its natural range. If planted in dry soils, for

instance, where temperature falls below freezing, it grows well and matures young wood
before frost, which commonly kills back immature growth in damp, low situations.

TOLEKANCE.—Decidedly tolerant of shade, but thrives in full light. Natural growth
includes both widely distant, gnarled, twisted trees and extremely dense stands. In

dense stands shade of crown cover is heavy, yet young growth persists under it for many
years.

Reproduction.^—Prolific annual seeder. Seed has moderately high rate of germination
and persistent vitality. Usually germinates first season, under dense stands in compact,
partly decomposed leaf litter. Seedlings grow very rapidly ; in cultivation, often 3 feet

in as many years. Grows from cuttings made from leading twigs of year, but trees thus
raised are less vigorous, branch more, and are shorter lived than those grown from seed.

Gowen Cypress.

(' IIpress Ks </orciii(iiHi (iordon.

DISTINGUISHING CHARACTERISTICS.

Gowen cypress, usually a small tree, is mainly known simply as " cypress,"

but this name is confusing ; the coined name, Gowen cjiiress, is preferable.

Karl T. Hartweg discovered it in 1846, and later introduced it into England,
where it received its technical name in honor of James K. Gowen. English

writers call it "Mr. Gowen's California cyjn-ess."

It is a small, much branched, shrubby tree, about 10 to 20 feet high, and
frequently much stunted and bearing cones when under ;> feet in height. Under
conditions very favorable for growth, however, it is from 30 to 40 feet high, or

a little moi'e, and from 15 to 20 inches in diameter. Young trees are straight,

with sharply conical stems and slender, straight branches which trend upward.

When the trees are older, the lower branches stand out straight. A wide, irregu-

lar, open pyramidal crown is formed down to the ground. The crown is espe-

cially open in older trees on account of the irregtilar lengthening of the main
branches, which become very stout. There is rarely more than a few feet of

clear trunk. The bark, about one-half inch thick on old trees, is firm, and is

cut by narrow seams into a network of narrow ridges connected by thinner

diagonal ones. On the outside the bark is weathered to a dull reddish brown,

but the Interior shows a clear red-brown. The minute, closely pressed, pointed

leaves (flg. 62) have a faintly marked pit (sometimes wanting) on the back,

and are a dark grass-green. Those of a season's growth persist from three to

four years, but die at the end of their second or third year. The cones (fig. 62),

one-half to seven-eighths of an inch in diameter, mature at the close of the

second season, shed their shiny, pale brown seeds (tig. 62, «) late in September

or in October, but remain on the trees for a number of years thereafter. Mature
cones are shiny and either light brown, tinged with red, or purplish brown.

Xineteen or twenty angled seeds are produced under each perfect cone-scale.

The seeds are not buoyant enough to be carried more than a few rods from the

mother tree, even by strong winds. Seed leaves, .'>. occasionally 4 ; about three-

sixteenths of an inch long, narrow and pointed. Seedling leaves are similar,

but slightly longer, and stand out from the slender stem at regular intervals in

groups of 3 or 4. During the first or second season narrow scale-like leaves

(about three-sixteenths of an inch long) appear on the tiny branches of seed-

lings. They stand slightly away from the stem, and those which succeed them,

in the third and fourth years, become more and more like adult leaves in form

and arrangement.

Wood, pale yellowish brown, fine grained, rather heavy, and faintly aromatic.

It appears to be durable when exposed to the weather. The wood is of no
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commercial value, but the tree is very important in forming a cover for barren,

sandy, and rocky sloi)es too much exposed for most other trees. Its low growth

subjects it to destructive fires, but it persistently reconcjuers areas on which its

ranks have been severely thinned.

Fig. 62.

—

CuprcxuKs (jorcniiinu: u, seed.

Longevity.—Little is known of its age, but it is believed to be fairly long-

lived. Trees from 8 to 14 inches in diameter are from 55 to 97 years old. The
age of larger trunks is probably 150 or 200 years, or even more.



FOREST TEEES OF THE PACIFIC SLOPE. 163

RANGE.

California coast region in an interrupted belt from Mendocino County to San Diego

County ; sea-level to nearly 3,000 feet. Extends from Ukiah and plains of Mendocino
County to mountains at southern boundary of the State. Ascends canyons in central

California coast mountains to nearly 3,000 feet. Sonoma County: Noted in western part

of Green Valley on road between Sebastopol and Camp Meeker (about 3 miles east of

Meeker) ; Dutch Bill Gulch, a little below Camp Meeker, on road from Meeker to Monte
Rio. Lake County: East side of Mount St. Helena, on road from Toll House to Middle-

town, extending from an altitude of about 1,500 feet down to valley level for about 5

miles south of :Middletown ; few miles northwest of Middletown on gulch slope north of

road to Cobb Valley. Marin County: West end crest of Mount Tamalpais. Alameda
County: Cedar Mountain. Monterey County: Small grove on north side of Huckleberry
Hill (Monterey Peninsula, near Monterey), at 300 to 3.50 feet (probably type locality of

species). Sandy barrens and rocky slopes of Santa Lucia Mountains, at 1,000 to 3,000

feet, only near Los Burros, and extending over summit. San Luis Obispo National Forest,

from Cerro Alto southeastward, as well as in main canyons trending eastward, at 1,100

to 2,500 feet elevation. San Diego County: In .Tamul Valley between EI Nido and Dul-

zura, near Mexican border (southern limit).

OCCURBENCE.

On sandy barrens or rocky slopes, canyons, and gulches, commonly in very dry soils of

poorest kind. On summits and low mountain slopes of central California coast region,

a shrub on dry. shallow soil overlying granitic or limestone rock ; largest near mountain
streams.

Occurs scattered, as individuals, or in groves, and often in broken forest over extensive

tracts; nowhere abundant. Associates on slopes with Coulter pine, and near streams
with Douglas fir and western yellow pine.

CLiM.iTic CoxDiTiONS.--Climate mild; temperature, between 12° an 112° F., and annual
rainfall from 53 inches in north to 5 inches at south. Proximity to sea insures frecjuent

fogs and high humidity during most of year.

Tolerance.—Tolerates considerable shade, often growing in rather dense stands.

Reproduction.— Prolific seeder, bearing cones abundantly when only 2 or 3 feet high.

Seed has moderately high rate of germination and persistent vitality. Reproduction
abundant near seed trees, where seedlings are often established in great numbers.

Dwarf Cypress.

Cupressus pygiuaca (Lemm.) Sargent.

DISTINGUISHING CHARACTERISTICS.

Dwarf cypress, a small and unimportant species, was, until a dozen years ago,

considered only a dwarfed form of Gowen cypress, which it resembles so closely,

except in size and habit, that the casual or lay observer can not readily distin-

guish it. Stunted on extremely poor soil, it is bushy and bears cones when under
[j feet in height. In situations more favorable for growth it is from 10 to 2,5

feet high—very rarely 30 feet—and from 6 to 12 inches in diameter. The
trunk is conical, and the crown narrowly conical, with slender branches trend-

ing upward. The shallowly seamed bark of large trunks is thin, clear red-

brown, and differs from that of the Gowen cypress in having its flat ridges

divided into long, shreddy scales. In general appearance the scale-like leaves

(fig. 63) resemble those of the Gowen cypress, but they differ from them dis-

tinctly in being entirely without the glandular pits on the back, which are

always found on some of the leaves of the other species. The cones (fig. 63)

mature by autumn of the second season and remain on the branches for a long

time after their seeds are shed. They vary from five-eighths to seven-eighths

of an inch in the longer diameter ; otherwise they are similar to the smaller

cones of Gowen cypress. Cone-scales range in number from 6 to 10 (instead of

C to 8, as in the Gowen cypress), while the smaller seeds (fig. 63, a) are black

when mature, and only about 10 or fewer are borne under each perfect cone-
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scale. Wood, coiirse-grrained ; faint reddish brown (that of Gowen cypress is

pale yellowish-brown). Nothing is known now of its other characteristics:

but good-sized sticks are so rare that it is not likely to be used except for local

domestic purposes. The tree deserves the forester's attention, however, par-

FiG. G3.

—

Oiiprcsi^iiii i>j/(/mnra : a, seed.

ticularly on account of its reniarknl>le al)ility to thrive in much-exposed coastal

situations and in dry, poor soils.

Longevity.—Very little is known of its age. Most of the largest trees now
known in the greatly confiued range are probably not over 00 years old ; recur-
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rent destructive fires have killed older trees. The early diarueter growth
appears to be rather rapid in protected situatious, where trees from G to 10
inches in diameter are from 18 to about 35 j-ears old. Probably it would be
fairly long-lived, if protected from fire.

RANGE.

California coast barrens of Mendocino County from Ten-Mile Run soutliward to Na-
varro River, extending from about three-fourths of a mile of the sea inland for :', or 4

miles.

OCCURRKNCE.

In "peat swamps" in wet soil of poor, shallow sand overlying a stiff, yellow clay
hardpan. The soil, wet by seepage from higher levels, supports low huckleberry and
other shrubby plants, with some peat. In these situations its growth is stunted, but in

better soil of borders of the barrens and of deep gullies in them, it reaches tree size.

On poor barrens, forms dense thickets, interspersed with groups of swamp pine and,
occasionally, with lodgepole pine. Stunted growth of thickets is due partly to ft'equent

fires and partly to the unfavorable soil ; best growth is freer from fire.

Cli.m.\tic Conditions.—Climate moderately equable, with temperature rarely up to

112° and never below 12° F. Annual rainfall, between 20 and .50 inches, with an aver-
age of about 35 inches. Summers are hot and dry, but the other seasons are usually
humid.
Tolerance.— Similar to Gowen cypress ; decided tolerence of shade is shown by reten-

tion of branches in the dense, over-crowded stands. «

Reproduction.—Prolific seeder. Seed similar in ciuality to Gowen cypress. Bears
cones when but a foot or two high. Reproduction abundant near seed trees.

Macnab Cypress.

Cupressus tiutoiahUnm Murray.

distixguishixg characteristics.

Macnab cypress is a very rare and little known tree, though several new sta-

tions for it have been recently discovered. It is a low, open-crowned, bushy tree,

under 20 feet in height. Frequently it is only a many-stemmed, low, wide-spread-
ing shrub. The largest trees have only a few feet of clear trunk and rarely

have a diameter of more than from 6 to 12 inches. Their bark is deep chocolate-

brown, tinged with red, and about one-fourth of an inch thick ; firm and very
distinctly cut by narrow seams into a network of rather regular, flat, connected
ridges, and diamond-shaped interspaces. The thin, smooth bark of branchlets is

tlark-brown, or, where the scaly leaves have recently fallen and exposed it. clear

purple-red. The foliage is a dark grass-green, sometimes with a whitish tinge.

A minute blister-like gland distinctly marks the back of each leaf (fig. 64).

Except in the case of young shoots, the leaves on all branchlets are sharply or
bluntly pointed and closely pressed to the stems. On young shoots they are
keenly pointed and stand slightly away from the stems. This makes the
foliage prickly to the touch. Cones (fig. 04, a) mature at the end of the second
summer, shed their light chocolate-brown, flat seeds late in autumn, and usually

remain attached to the tree for several or many seasons.o At maturity the
cones are reddish chocolate-brown, with a pale ashy coating. They vary from
about three-fourths to nearly an inch in length. Sixteen to 18 seeds (fig. 64. &)

are borne under each perfect scale. The rather heavy, very narrowly winged

" Cones recently examined were found to be full of seed after adhering to the branch
for six years : moreover, the cone-scales were green and spongy, appearing to be a sub-
stantial part of the living branch.
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seeds are not carried more than a tew rods away from the tree. Wood, exceed-

ingly fine-grained, very light yellowish brown, and several pounds heavier per

cubic foot than that of the Gowen cypress. It is of no commercial use. More-

FiG. 04.

—

Cup) exSIIS Duiciiiihliind : a, conos ; 7>, seed, natural size and enlarged.

over, the tree is too rare to have great importance in forest management, but its

ability to thrive on dry, thinly covered slopes makes it worthy of investigation

for planting in barren situations.
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Longevity.—Very little is known of its age; fnller records are required.

Trees from 5 to 8 inches in diameter are from 80 to 125 years old. Probably

only moderately long-lived—not exceeding 200 to 250 years.

RANGE.

In widely separated groves in coast ranges of California from Siskiyous southward to

Napa County ; also Sierra foothills of Shasta to Yuba counties.

Occasional groves on dry hills and low slopes of northern coast mountains, from near

head of Hooker Canyon (Napa Mountains, Sonoma County) and Mount ^Etna (central

Napa County) northward through Lake County to Red Mountain (east side of Ukiah
Valley, Mendocino County). Lake County: Noted in gulch on Complexion Creek, begin-

ning on stage road about 6 miles west of Leesville, and continuing thence westward
down gulch for 3 miles to Indian Valley; road from Rumsey, at head of Capay Valley

to Lower I>ake : exceedingly abundant along rocky gulch 2 or 3 miles beyond (north of)

Manhattan Mine, whence it extends northward for about 2 miles, but not quite to south

end of Morgan Valley ; west slope of Bartlett Mountain, a few trees at about 1,800 feet

altitude on north road from Bartlett Springs to Upper Lake; west side of Clear Lake
(road Highland Springs to Hopland), in gulch about 3 miles west of Highland Springs,

continuing very alnindant for some distance; farther south (road Cobb Valley to Middle-

town), in gulch a few miles northwest of Middletown ; on east base of Mount St. Helena
on St. Helena Creek, from about 5 miles south of Middletown at edge of valley (altitude

about 1,200 feet), southward up gulch for several miles, to about 1,500 feet; scattered

on Bartlett Creek (Lake County). Common in gulch near Cook Springs (Colusa County).

East Trinity Mountains, between Shasta (town) and Whiskeytown at 1,300 feet, and
reported elsewhere. Siskiyou County: (Jrove near Little Shasta River about 15 miles

north of Mount Shasta (Sec. 14, T. 45 N., R. 4 W.) ; and also one (the northmost) on
west end of Siskiyous, at point about 10 miles from mouth of Seiad Creek (tributary

Klamath River). Noted in Sierras as follows: Shasta County: Just west of Lassen
Peak National Forest on plateau west of Burney Creek at 5,500 feet (southwest quarter

of Sec. 24, T. 34 N., R. 2 E.) ; near head of North Fork of South Fork of Cow Creek
at 4,000 to 5,000 feet (southeast (juarter of Sec. 5, T. 32 N., R. 2 E.) ; Lassen Peak
National Forest, small grove at base of Lassen buttes. Tehama County: Near Payne
poSt-office and on I'ayne Creek Hill, just west of Payne Creek ; 160 acres on Upper Butte

Creek (near north line of Sec. 25, T. 30 N., R. 1 \V.) ; several trees few miles south-

ward on Inskip Butte (T. 29 N., R. 1 W.). Butte County: Magalia, at 2,300 feet.

Three groves near Dobbin (Yuba County), on Dry and Indiana creeks.

OCCl RKENCE.

On dry east and west slopes and ridges, in gravelly dry soils, which are often clayey

and sometimes very shallow. In pure, dwarfed stands of limited area or in small

groups.

Climatic Conditions.—Climate characterized by wide annual variations in precipita-

tion, minimum being about 13 and maximum 02 inches. Temperature, rarely or never

reaches zero, but often above 100° F. during the summer.
ToLEKANCE.—Not determined ; appears to be similar to other related species.

Reproduction.—Moderately abundant seeder, usually producing cones every year.

Seed similar in quality to that of Gowen cypress, but reproduction less abundant than
latter.

CHAM^CYPARIS. CEDARS.

The cedars are a little known, small group of evergreen trees, usually called
" cypresses," and somewhat resembling the Thujas. They differ greatly from

the Thujas, however, in having very much heavier and harder wood, without

the characteristic " cedar odor," but with a peculiarly sweet or rather faintly

aromatic odor. They differ from Thujas also vei'y distinctly in their habit,

and particularly in having small spherical cones instead of small, narrow,

elongated cones. The seeds of Chamiecyparis, which are without aromatic resin

cells, differ from the seeds of Thujas in form and character. The small, scale-

like leaves, which fall from the branches in the third year, are arranged like

those of Thujas. The delicate twigs or branchlets are distinctly flat, like those

of Thujas, but are noticeably narrower (finer) ; they are arranged in one plane,
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forming conspicuously flat sprays (figs. 65-G7). The leaves of seedlings are, like

those of Thuja, long, slender, sharp-pointed, and spreading in regularly distant

groups of 3 to 4 ; becoming shorter, more scale-like, and much less spreading on

stmie branchlets of second and third year plants, and later assuming form of

adult foliage. As a rule, the 2 seed leaves of western native Cliamii'cyparis are

nearly one-third longer (three-eighths of an inch) than seed leaves of the west-

ern Thujas, with which the former are often associated. The flowers, which

appear early in the spring, are minute and otherwise inconspicuous bodies at the

ends of the twigs. The male flowers, pollen bearing only, and female flowers,

which produce cones and seed, are borne on different branches of the same tree.

The very small, spherical cones, which stand erect on the branchlets, are mature

at the end of the first summer or in early autumn, when they open slowly to

shed their seeds, after which some of them often remain on the tree for another

season. From 1 to 4 or 5 minute seeds (figs, (i."), 67) are borne under each cone

scale. They are provided with light wings on two sides, but are less buoyant

than seeds of Thuja, and usually fall near the parent trees. Seed leaves 2 and

opposite.

The cedars are important forest trees. With other species, they supply

much needed cover on high, exposed crests and slopes, as well as most durable

and excellent commercial timber.

Two species inhabit forests of tlie Pacific region, one of which extends far

northward on this cojist.

Yellow Cypress; Alaska Cypress.

Cliama'ciiixirls nootkaicnsis (Lamb.) Spach.

niSTIXGUISHINO CHARACTERISTICS.

Chamwcyparis nootkatcnsis is little known except within its range, where it

is commonly called "yellow cypress" and "Alaska cypress." It is known also

as " Sitka cypress " and occasionally as "Alaska cedar " and " yellow cedar."

Although distinct in habit and in foliage, it may be mistaken for the western

red cedar, from which, however, its clear sulphur-yellow wood plainly distin-

guishes it. Yellow cypress is characterized by an open, narrowly conical crown,

which in the dense forest has drooping branches, few and distant from each

other, and with weeping flat sprays, and by an exceedingly slender, whip-like

leader, which is too weak at its tip to stand erect and which bends over grace-

fully. All of the branches (slender on young trees and thicker on old trees)

droop more or less, and the few flat side and terminal branchlets hang down,

so that the crown as a whole has a weejjing habit. It is from 75 to 80 feet

liigh (sometimes 90 or 100 feet), and from 2 to 3 feet or not uncommonly 4 or 5

feet in diameter. Forest-grown trees are clear of branches for from 30 to 50

feet, but in the open or on the border of a forest old trees may have branches

nearly to the ground. On high, exposed slopes and crests it is very much

smaller, often only 10 feet or even less in height, and assumes a sprawling

form. The trunk is usually conical, sharply tapering from a wide base, but in

very dense stands the base is little swelled. Trunks are seldom perfectly

straight, and in most old trees they have one or two slight bends. They are

always more or less fluted or infolded at the base, and are rarely full and

round. Bark is thin on old trunks (about five-eighths of an inch thick),

affording but little protection against fire, which the trees rarely survive;

ashy brown on the outside, and clear, reddish cinnamon brown when broken.

The surface is irregularly and rather finely broken by shallow seams ; the thin,

flat ridges have frequent diagonal cross connections, and flake off in long,
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narrow strips. Tbe flat, lilue-greeii sprays are noticeably harsh and prickly

to the touch, in this respect unlike the smooth foliage of the associated western

red cedar. The scale-like leaves (fig. ('.."ih especially on thrifty leading branch-

lets, have very distinctive, sharp, spreading points. The cones (fig. ('}), ripe

^^ '"^ /r- 'M
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Fig. 05.

—

Chdinwcyimriii noutkutcn^in: u, seed natural size and twice natural size.

in late September or early October, are deep russet-brown, with conspicuous

whitish bloom. From 2 to -i seeds (fig. 65, «), of similar color, are borne under

each of the perfect cone scales.
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Wood, appropriately named " yellow " from its clear sulphur-yellow color,

exceedingly fine-srainetl ; though light, it is comparatively heavy for its class,

being from 10 to 12 pounds heavier per cubic foot than western red cedar;

elastic, but somewhat brittle, and firm, and splits and works very easily. It

is remarkably durable when exposed to weather, earth, or water. Logs of

yellow cypress have lain on moist ground for half a century with little decay.

The firm structure of the wood, together with the ease with which it is worked

and the attractive finish it takes, renders it especially useful for interior finish

and cabinet work, as well as for special uses requiring soft, light, durable wood.

The comparatively limited supply of this wood is likely always to confine its

usefulness to a few special but. nevertheless, important purposes. Very im-

portant as an associate with other trees capable of forming protective cover on

cold, high slopes.

Longevity.—Little is known of the longevity of yellow cypress. It grows

very slowly in height and diameter, however, and doubtless is very long-lived.

Trees from 15 to 20 inches in diameter are from 200 to 275 years old. Very large

trunks are probably from 500 to 000 years old. Further records are desirable.

RANGE.

Coast and islands of southeastern Alaska and British Columbia and southward on

coast and in Cascades through Washington and northern Oregon. North of Vancouver
Island at sea-level to 3,000 feet ; in Cascades of Washington and Oregon at from 2,500

to 7.000 feet elevation.

Alaska.—Sea slope of Coast Range and islands northward to Wrangell and to Prince

of Wales Island, at from sea-level to timberline (2,000 to 3,000 feet) ; scattered, forming

about 10 per cent of stand, and best growth between 1,000 and 2,000 feet. Farther

north, only in isolated group at Sitka, at ley Cape (just north of Cross Sound), a

single tree on Khantaak Island (Yakutat Bay), a few trees on Hawkins Island at east

end of Prince William Sound, and on opposite mainland, 6 or 7 miles from Orca

;

small area on Glacier Island (Prince William Sound, just west of Port Valdes), and on

opposite mainland from Long Bay to Unganik Bay (lat. 61^, long. 147° 20'), the

northern and western limits. Locally noted also on Ketchikan Creek and Shrimp Bay,

at 700 feet ; Revillagigedo Island ; Peter's Mountain ; Pearse Canal, at 725 feet ; Kasan

Bay ; Prince of Wales Island, and at Wrangell.

British Columbia.—Islands and sea side of Coast Range, at from sea-level to 2,000

and 3,000 feet elevation as far south as northern part of Queen Charlotte Sound (north

end Vancouver Island), and at higher elevations farther south. Occurs sparingly on

Queen Charlotte Islands, on exposed west coast near sea-level, near Massett, at head

of West Arm of Cumshewa Inlet and of Rose Harbor, as well as other inlets of Moresby

Island ; abundant on mountains between 2,000 and .5.000 feet. Southward, leaving sea-

level, it becomes general on slopes, appearing on Burrard Inlet at an altitude of

several hundred feet ; common in northern part of Vancouver Island, short distance

inland, on plateaus and mountains, and sparingly on Lake Nimpkish : common iu

southern part, at from 1,000 feet up, in Renfrew district on Mount Edinburg (3,250

feet), and in <;ordon River Valley; noted on Nanaimo River and Mount Benson (near

Nanaimo). Inland on mainland, in Fraser Valley, to Silver Mountain (near Yale), at

4,000 to 5,000 feet.

Washington.—Frequent in Olympic Mountains and on west side of Cascades north

of Mount Rainier, generally at from 2,000 to 7.500 feet ; le.ss abundant farther south

in Cascades and on headwaters of rivers on east side. Ridges of Olympics below 3,500

feet, and to lowliuids :it mouths of rivers on Pacific coast ; locally noted on upper part

of South Fork of Skokomish River. Not recorded in Coast Range south of Olympics.

Washington National Forest (west side of Cascades), moist slopes and benches at from

2,000 feet to (5,.500 feet ; locally noted in Green and White River valleys. Washington

National Forest (east side of Cascades), moist valleys or slopes near main divide,

at elevations of 2,100 feet to 6,000 feet; noted as follows: Skagit Pass; Methow River;

Rattlesnake Creek ; Stehekin River down to within about 5 miles of Stehekin ; Horseshoe

Basin, near Mount Amos ; Stevens Pass, at head of tributary of Wenache River

;

Wenache River Valley ; Mount Stuart ; Yakima River Valley. Mount Rainier National

Forest, at 2.C00 to 7.400 feet, forming 1 to 2 per cent of forest iu White. Puyallup,

Cowlitz, and Cispus river water sheds (west side of Cascades), and extending south-
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ward to Mount Adams, but not in Columbia River basin ; on east side of Cascades, only
in northern part on Natches, Tieton, Atanum, and Klickitat river watersheds. Locally

noted on Mount Rainier, at 3,500 to 6,000 feet—more common on north than on south
side; Goat Mountains; Dewey Lake (head of American River), at 5,300 feet. Not
detected on Mount St. Helens.

Oregon.—West side of Cascades southward to Deer Creek (tributary McKinzie River,

T. 14 S., R. 6 E.), generally at 2,.500 to 6,100 feet elevation. Locally noted on Mount
Hood at Government Camp, and on north side (T. 1 N., R. 8 and R. E.) ; valley

of Santiam River, at 4,000 to 5,000 feet ; between forks of Breitenbush River, at 4,150
feet. Reported extending 150 miles south of Mount Hood, but definite records of its

occurrence there are lacking, as are also records of its reported existence in northern
Idaho.

OCCURRENCE.

Common on bottomland, along streams, in basins, valleys, and gulches, and on moun-
tain slopes. Where moisture is deficient, confined chiefly to north exposures and north
sides of mountains, but where precipitation and humidity are great, exposure is less

important, and the tree is common on south slopes. Chiefly in moist, rocky or gravelly

soils of good quality; occasionally, of small size, on poor, dryish soils; very much like

western red cedar in soil requirements. Quantity and quality of soil more important

where moisture is deficient or where evaporation is rapid.

Mainly scattered singly or in gi-oups : sometimes in pure stands of limited extent.

Generally with Sitka spruce, western red cedar, western hemlock, grand flr. western

yew, broadleaf and vine maples, and Sitka alder, in Washington, British Columbia, and
south Alaskan coast region ; higher up, with black hemlock, lodgepole pine, alpine, ama-
bilis, and noble firs, Douglas fir, western larch, western white pine, and Engelmann
spruce.

Climatic Conditions.—Climate of range generally favorable for tree growth. Sum-
mers comparatively cool and humid, and winters not severe. Average annual precipita-

tion from 20 to 100 inches or more, from Oregon to Alaska. Changes in temperature

are usually gradual, but in places mercury drops considerably below zero. In vicinity of

ocean, climate is especially mild and uniform, while humidity and precipitation are par-

ticularly great.

ToLER.iNCE.—Not so tolerant as western red cedar and hemlock, but more tolerant

than western white pine and noble flr. Under best conditions for growth it maintains

fairly dense shade. Tolerance varies with soil, moisture, and climatic conditions. Less

tolerant with age. Where soil and air are abundantly moist it thrives in the open; but

partial shade and shelter (reducing evaporation and transpiration) are beneficial when
soil moisture is deficient.

Repri>dlction.—Seeding habits not fully known. I'roduces cones rather sparinglj',

but with occasional rather good seed years. Seed has only moderate rate of germina-

tion, with transient vitality. Reproduces itself freely under favorable conditions (moist

soil and shade), but poorly in dry situations. Germination and growth of seedlings best

on moist moss, muck, and mineral soils.

Lawson Cypress; Port Orford Cedar.

CJianuvcyparis Uiirsdiiidiia (Murr. ) Parlatore.

DISTINGUISHING CHARACTERISTICS.

On account of its great beauty as an ornamental evergreen. Lawson cypress,

the Port Orford Cedar of lumbermen, is widely known in this country and abroad.

It is little known, however, as a forest tree. It is the largest tree of its genus

and also the largest representative of its tribe (Cupressinere) in North America.

Height, from 125 to ISO feet, with a diameter of from 3* to 6 feet. Trees 8 or

more feet in diameter and nearly 200 feet high sometimes occur, but are now rare.

In youth it is readily distinguished by its profusion of short, feathery, weeping

branchlets of deep yellow-green, and its dense, sharply defined, pyramidal

crown, which extends nearly to the ground and. in the open, is retained for

many years. At first the branches all trend upward, but gradually, as the tree

grows older, they become horizontal and drooping, especially at the bottom of

the crown. The tips of the leading branchlets and the fringy side sprays

hang down conspicuously, on old trees the leaf-covered twigs being shorter



172 FOREST TREES OF THE PACIFIC SLOPE.

and less graceful than on ymiiifi trees. Forest-grown trees carry a short but

otherwise similar crown and have trunks clear of branches for SO or 1(K) feet

or more. Like those of the yellow cypress, trunks often have one or two slight

bends and a broad. rai)idly contracted base, which is somewhat flattened,

hollowed or slightly fluted in places. The trunk form, however, is round and

full above. The bark bears only a general resemblance to that of yellow

cyi)ress. This resemblance is due to the numerous narrow, diagonal ridges

which connect the larger ridges, as in the yellow cypress. It is conspicuously

thick—6 to 8 inches or more at the base of old trunks—but thinner higher up.

Deep, narrow seams divide an apitai-ently seijarate outer htjer of bark into

narrow, rather loose ridges, which separate into long strips, showing a dark

red-ltrown underlayer of bark, which is strong and little broken. The color

of the outer bark is similar, but subdued by weathering.

The minute scale-like leaves, on peculiarly flat sprays (figs. 66, 67), are

soft to the touch, in strong contrast with the prickly feeling of yellow cypress

leaves, and their points are shorter and blunter than those of yellow cypress.

The leaves are closely pressed to the twigs, except on young trees and on main

branchlets. The small berry-like cones (fig. 07) mature in one season, in the

latter part of September or early in October. They are clear, dark russet-

bro\An when they open in October. Some of them remain on the tree until

the following spring. Two (occasionally 1) to 4 pale reddish brown seeds

(fig. G7. &, c) are borne under each perfect cone-scale. The seeds have little

buoyancy and are carried by the wind but a short distance from the mother

tree. Seed-leaves are 2 and opposite, about three-eighths of an inch long,

flat, one-sixteenth of an inch wide, pointed, and spreading. The succeeding

leaves of the young seedling are similar, but narrower and sharper, and stand

out from the slender stem at regular intervals. During the first or second

season shorter, closely pressed, scale-like leaves appear on tin.v branchlets,

followed shortly by foliage of adult form.

Wood somewhat lighter than yellow cypress wood, very fine-grained, and

faint yellowish white, with the slightest tinge of red. The wood has a most

distinct, though faint, rose-aromatic odor, strong in green wood and fainter in

seasoned wood and due to a resin.« It is rather hard and firm wood, works

as easily as the choicest pine, and is very durable, without i)rotection. under

all sorts of exposure. In spite of its commercial excellence, the supply is so

limited that it can hardly last long or find use outside of a restricted region.

Owing to the large clear sizes obtainable, it furnishes the best of saw-timber

and is a forest tree of the first importance.

Longevity.—Few age determinations have been made of this tree, which is

undoubtedly long-lived. Trees from 16 to 20 inches in diameter are from 186

to 225 years old. The largest trees would very probably be at least 500 or 600

years old.

RANGE.

Coast of southwestern Oregon from Coos Bay southward, within fog belt, to Mad
River (near numl)f)l(1t Bay), lIiiml)oldt County, Cal.. extending fi-om within a few miles

of sea to -from 10 to 40 miles inland and reaching 15,000 feet elevation on seaward slopes

of Coast Range. Noted at Crescent City, Cal.. and in Humboldt Count.v, on west side

of Iloopa Valley, on Wilson Creek slope : on trail between Hoopa Valley and Areata,

about 4 miles west of Hoopa. at 1.800 feet ; farther west, in damp gulch between Red-

wood Creek and Blue Lake. A few outlying stations occur farther inland, as in Siski-

" Continued inhaling of the odor from freshly cut timber produces an aggravated diu-

retic effect upon the system.
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yous, near Waldo. Josephine County, and at a few other places in Oregon ; also at

western base of Mount Shasta near Sisson, Cal., on headwaters of Sacramento River,

at about 3.500 feet, and in Trinity Mountains at head of Halls Gulch (tributary East

Fork Trinity River, T. 37 N., R. 6 W.), around Trinity Center, at 3,300 to 4,300 feet,

and probably elsewhere.

Fig. 66.

—

Vhumin-mtdris Unrsoniana.

OCCURRENCE.

Most abundant and largest (north of Rogue River) on west slopes of Coast Range

foothills from ?, to 1.5 miles from the ocean. Not very particular in choice of locality ;

on coast sand dunes, on high, dry, sandy ridges and slopes of coast hills, and on banks

15188—08 12
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of streams and lakes. In mountains, best in narrow, damp, sunny ravines. Not exacting

in soil requirements, yet best in moist, well-drained soils, neither dry nor swampy. In

Oregon it tlirives on sandy soils, growing even in dry soils of high ridges, while in north
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Iiraiiob ; b. r, seed ii;itnral size and

west coast region fif California it grows well in swampy places near the sea. In cultiva-

tion it docs well in almost any porous soil, except cold peat.

In pure stands of limited extent only : commonly scattered through forest singly or

in small groups. Near I'ort Qrford (southwest Oregon) abundant in mixture with west-
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orn red cedar, Sitka spruce, grand fir, western hemlock, and Douglas fir. With same
species, but less abundant, in northwest California (swampy places near sea) and some-
times with redwood and California laurel. Near coast, often gives way to Sitka spruce
and grand fir, growing on higher sites with Douglas fir and western hemlock. Occa-
sionally in sugar and western yellow pine forests on rather dry, sunny slopes.

Climatic Coxditioxs.—Climate characterized by moderate temperatures, heavy pre-

cipitation with slight snowfall, high humidity, and many cloudy days. Temperature on
coast between 10° and 95° F., and precipitation between .30 and 100 inches, with an aver-

age of about .56 inches ; higher altitudes have greater seasonal and daily ranges of tem-

perature and proportionately larger snowfall. However, the generally low range keeps
this tree within modifying influence of the sea. Successfully cultivated in Europe and in

northeastern L'nited States under more severe climatic conditions than those of its native
range. But it is sensitive to sudden changes in temperature and humidity, and suffers

from prolonged drought, especially after rapid growth. Frost hardy except in early

youth, and resists late frosts better than early ones, because it starts to grow late in

spring.

TOLERAXCE.—Moderately tolerant of shade throughout life, but especially tolerant of

heavy shade in early stages ; thrives also in open, provided the humidity of air is con-

stant. Responds readily to side shading, so that forest-grown trees produce straight

stems of considerable clear length.

Reproduction.—Very prolific annual seeder, beginning when about 12 years old and
continuing to an advanced age. Seed generally has a fairly high rate of germination,
but often a low one ; vitality transient. Germinates abundantly in shaded moderately
open places, and considerably, also, in logged and burned-over areas.

JUNIPERUS. JUNIPERS,

The junipers, some of which must, unfortunately, be called " cedars," are

evergreen trees, either with branchlets closely covered by short, minute, scale-

like, sharp-pointed leg^ves, arranged in opposite pairs, alternating around the

stem (sometimes 3 in place of a pair), or with branchlets bearing much longer,

needle-like leaves which bristle, or, at least, stand out loosely in groups of 3 at

regular intervals.

Close, scale-like leaves are very often marked with a pit on the back (figs. 68

to 74.) When crushed the foliage emits a pungently aromatic odor. Junipers

are further characterized by their fine-grained, aromatic, durable wood, which

is dull yellow brown in some species and a clear rose-purple red in others. The
bark is rather soft and distinctly stringy—one species only having brittle, check-

ered, hard bark.

The fruits of junipers, popularly called " berries," clearly distinguish them
from the cypresses, which in the general appearance of their foliage they resem-

ble. The flowers are minute and inconspicuous. Male flowei's (pollen bearing

only) and female (develoiiing into fruit) are borne on different trees, some-

times, but rarely, both sexes occurring on the same tree. The " berries " are

morphologically cones ; the fleshy or berry-like covering made up of fleshy flower

scales (similar at first to those of conifers, which develop into woody cones)

which unite in growth so as to envelop the hard seeds (1 to 12 in number; 1 to 4

in Pacific junipers). Points of the united flower scales, or tip of the ovules,

can usually be seen more or less prominently on the surface of the mature fruit

(figs. 68 to 74). The berries ripen in one or in two seasons. Ripe berries are

dark blue, red brown, or copper-corored. the surface covered (one Texan juniper

excepted) with a whitish bloom, which may be rubbed off easily, showing the

ground color. The pulpy flesh of the berries is juicy or mealy, sweetish, and
strongly aromatic (due to the presence of resin cells). Birds eat the fruit of

junipers, but the hard, bony seeds are entirely unaffected by digestion, which,

indeed, is believed to facilitate in some degree their germination. Both birds

and mammals play a most important part in the dissemination of these seeds.

Without their aid dissemination would be exceedingly slow on level grotmd,

where the heavy berries lie as they fall beneath the mother tree. On slopes,
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however, they may be carried far by water washing the surface soil and debris.

The seed-leaves, 2 to G, are usually needle-like, and the seedling leaves which

follow these are similar in form ; but as the tree grows older these are replaced

by the short, close, scale-like leaves or by the lance-needle-shaped leaves of

adults.

Junipers are small or, at most, only medium-sized trees. Their trunks are

too short, small and poorly formed for saw-timber, though the wood possesses

qualities which would otherwise adajtt it for this use. They are largely used

for post timber, fuel, and minor manufactures. Some of them are of the great-

est value for fuel in localities where no other trees grow. Forestally junipers

are highly important. Their adaptability to dry, barren slopes and exposed

situations i-euders them exceedingly useful in maintaining and extending tree

growth where few if any other trees will thrive.

Five tree junipers inhabit the Pacitic region. One extends from eastern

North America across the continent to the Pacific northwest. The ranges of the

others lie wholly or in part within the Pacific States. Junipers are of ancient

origin. Remains of them in Tertiary rocks show that they Inhabited Europe

ages ago.

Dwarf Juniper.

Junipcriis communis Linna'us.

DISTINGUISHING CHARACTERISTICS.

Dwarf juniper is more widely distributed than any other tree inhabiting the

northern half of the globe. It is one of the most singular of our trees in that

throughout its world-wide range it attains tree size only in a few counties of

southern Illinois, where it is from 15 to nearly 25 feet high and from G to S

inches in diameter. Elsewhere on this continent it is a shrub under 5 feet in

height, with numerous slender, half-prostrate stems forming continuous tangled

masses from 5 to 10 yards across. It is said to sometimes become a tree from .30

to 40 feet high in north Germany, where it grows extensively also as a low shrub.

As a tree it has a very unsymmetrical trunk with conspicuous rounded ridges

and intervening grooves at and near the ground. It is clear of branches for only

a few feet, and the crown, narrow and very open, has short, slender branches

trending upward. The bark is less than one-eighth of an inch thick, deep choco-

late brown, tinged with red, and composed of loosely attached, extremely thin

scales.

The dark, lustrous green, keenly pointed, needle-like, or narrow, lance-shaped

leaves (fig. 68), chalky white above, clearly distinguish this juniper from all

of the other native species. The leaves spread widely from the triangular

branchlets in groups of 3 at rather regular intervals, those of each season's

growth persisting for five or six years. Sharp-pointed leaves, similarly ar-

ranged but much shorter and more slender, are foand on young junipers of other

species. A careful examination, however, will at once distinguish such leaves

from the wider, more spreading leaves of dwarf juniper. The "berries" (fig.

68) are mature at the end of the second sunnner, when they are very dark

blue—almost black, coated with a whitish bloom. The top of the " berry " is

consr)icuously marked by three blunt projections (points of the ovules). The

soft flesh of the fruit, is dry, resinous-aromatic, and sweet, containing from 2

to o (sometimes 1) hard, bony seeds. The "berries" are greedily eaten by

birds and l)y some mammals, otherwise they may remain on the l)ranches until

the following winter or si)ring.

Wood, pale, yellowish brown ; heavy, rather tough, very fine-grained, and ex-

ceedingly durable. The tree is too small to be of any commercial value. It has
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some importance for the forester, because it forms a low, matted ground cover

on the highest and most exposed slopes and crests, and so retains much debris

and effectively holds masses of snow.

Longevity.—Very little is known of its length of life. It probably lives for

several centuries. Trees from 2 to 4 inches in diameter are from 25 to 33 years

old.

Fk;. G8.—Jiiniijcnis communis.

RANGE.

From Greenland to Alaska and in the east south along the Appalachians to northern
Georgia, to Ohio. Michigan, and northern Nebraska : in Rocky Mountains to Texas, New
Mexico, and Arizona ; in Pacific region south to northern California, in Alaska at sea
level to 3,000. in California at S,.300 to 9.800 feet : also in Old World.
Alaska.—North at least to Yukon Valley and west to Kenai Peninsula on the

Pacific Coast. Noted about Arctic Circle at Walker Lake source of Kobuk River (lat.
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67° 10'. long. 154° 30'), Klondike River near Dawson at about 1,500 feet (Yukon),
Lewes River lielow I^ake Lebarge at base Semeuow Hills (Yukon), Kenai I'eninsula

(west of Prince William Sdund), White I'ass at summit (U.SSO feet). Lake Lindeman
just inland from White I'ass (Yukon), shores Lynn Canal, from sea level to timberline

3,330 feet, Chilkat River at Vanderbilt I'oint and elsewhere, Sitka.

Bkiti-sh Columbia.—Rock.v Mountains of eastern British Columbia and through inte-

rior and coast ranges north to Alaska. Noted near west coast on Vancouver Island on
summits of Mounts Benson (3,300 feet), Mark (3,000 feet), and Arrowsmith (5,900

feet), and at Spence"s Bridge (77G feet) on Thompson River just above its junction with
Fraser River.

W.vsiiiNGTON.—Mountain summits of whole State at 2.000 to 6.800 feet. Noted on
northern Cascades (but not on Mount Stuart). Stevens I'ass (4,050 feet at ci-ossing of

Great Northern Railroad), Ol.vmpic Mountains, Mount Rainier National Forest above
5,500 feet. Mount Rainier on Nisqually River near Longmire Springs and up to 7,500

feet. Mount Adams, Mount St. Helens, Loomis (1.200 feet, Okanogan County), but on
Blue Mountains.
Oregon.—Summits of Cascades ; not in Blue Mountains. Noted on Mount Hood on

north side at about 6.500 feet and on Mount Mazama.
California.—South in Sierra Nevadas to Tuolumne County, in coast ranges to Trinity

County. Noted in Del Norte County, on Mount Shasta, encircling the peak near timber-

line at S.300 to O.SOO feet, al)ove alpine lakes at head of Canyon Creek (Trinity County),
west side Mokelumne Pass (Alpine County), and Mono I'ass (Tuolumne County).

OCCURRENCE.

On dry knolls, sandy flats, rocky slopes and ridges, interspersed among spruce and
aspen, and enduring same climatic conditions.

Tolerance.—^ ery tolerant.

Reproduction.—Fairly abundant seeder. Little known of seeding habits and repro-

duction in wild state.

Rocky Mountain Red Cedar.

Juniperus scopuloritm Sargent.

DISTINGUISHING CHARACTERISTICS.

Rocky ISIountain red cedar was long supposed to be a western form of the well-

known "red cedar" (./. virginiana) of northeastern United States. It differs

from this tree in maturing its " berries " in two seasons instead of in one sea-

son. The two trees are similar in general appearance, and the heartwood of

both is of a similar dull red color; but so far as now known, the western tree

has a distinctly more western range.

In oi)en situations it is somewhat bushy, from 15 to 20 feet higli, with a short

trunk, from G to 10 inches tlirough, and a rather narrow, rounded crown of large,

long limbs, which trend upward ; often ihere are several stems together. In

sheltered canyons, on the other hand, it has a single, straight trunk from 25 to

30 or more feet high and from 12 to 18 inches through, with a slender, branched

crown, and the ends of the branches and twigs are often so decidedly drooping

or even pendent that in some sections the tree is known as a " weeping juniper."

The somewhat stringy bark, shallowl.y cut into a network of narrow seams and
ridges, is red brown in color or, on the outside, grayish. Much more is to be

learned regarding the characteristics of this really little known tree.

The minute scale-like, pointed, often long-pointed, leaves (fig. G9) cover the

slender 4-sided twigs in -1 rows of alternately opposite pairs ; the back of each

leaf usually has a long, indistinct pit (gland). The foliage varies from a dark
green to a light green—the latter shade emphasized by a whitish bloom. ISIature

berries (figs. 60, 70) are smooth, are clear blue in color (from a whitish bloom
which covers the thin blackish skin), and usually contain 2 seeds (sometimes 1)

in a sweet, resinous pulp. Seeds (fig. GO, a) are pointed at the top end.
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conspicuously si"<)Oved, and marked at the base with a short, 2-parted scar

Chiluni). Number and character of seed leaves unknown.
Wood, dull red. (.r. more often, rather bright, rose-nnl ; flne-grained, durable,

with a thick layer of white sapwood. It is suitable for the commercial uses to

which the eastern red cedar is put. but since the occurrence of the tree is some-

what rare and scattered, it is not likely to be of much economic importance.

Locally prized for jtosts on account of its durability. The tree deserves the for-

ester's attention for planting, since it thrives on dry soils and, especially, since

Pig. 69.

—

Juniperus scopulorum: a, seeds.

the red wood is valuable for pencils, for which the eastern supply of cedar is

practically exhausted.

Longevity.—Few records of its age are available. It appears to grow very

slowly and to be rather long-lived. Trees from to 8 inches in diameter are

from W) to 175 years old.

RANGE.

Eastern foothills of Rocky Mountains in Alberta southward to western Texas, and

westward to coast of British Columbia and Washington, to eastern Oregon, Nevada, and
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northern Arizona: probably also in Black Hills (South Dakota) and Oklahoma; gen-

erally above Ti.OOO feet elevation, except near coast. Limits of raiiue still imperfectly

known.
British CoLrMin.v and Alberta.—Eastern foothills of liocky Mountains westward

through southern British Columbia (here in Columbia Kiver Valley, near Donald, shores

of Kamloops, Kran{.-ois, and other lakes), to Pacilic Ocean; here on heights near Van-

couver (British Columbia!, and at Esquinalt and Departure Bay on Vancouver Island,

and on small islands in Georgia Strait. A tree juniper found as far north as Stikine

River, on Telegraph Creek, just east of coast range, is probably this species.

Junipcrun mopulorum.

Washington.—Throughout eastern part below 5,000 feet ; reappears west of Cascades

In arid localities, as San Juan, Orcas, Sucia, and Fidalgo islands (Puget Sound),

Olympic Mountains, and Everett (Snohomish County). Locally noted, east of Cascades,

at Sentinel Bluffs (on Columbia River), Peshastin and Wenache (on Wenache River),

near Lake Chelan from Lake level (1,108 feet) to 1,800 feet, at lone (Stevens County),

and at Spokane.

Oregon.—Eastern part, probably including Wenaha, Blue, and Powder River and

southeastern mountains. Locally noted in Wallula (iorge of Columbia River, below

Juniper Canyon (Umatilla County), at • 327 feet; southwestern Blue Mountains, be-

tween Ontario and Harney, above 3,600 feet; western slope of Steins Mountains, at

4,800 to 6,500 feet.

The detailed range of this tree in the Ilocliies and eastward will he dealt

with in a later hulletin.
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OCCURRENCE.

On dry exposed mesas, low, dry mountain slopes, and rather moist canyon bottoms

(where best tree form occurs), in dry, rocliy, sandy, or gravelly soil, but often very

scanty in the latter sort.

Nothing is known now of its silvical habits in Pacific region, where it is compara-

tively rare ; but single trees or small groups are commonly scattered among pinon pine,

one-seed juniper, mountain mahogany, and narrow-leaf cottonwood, in Rocky Mountain
range.

Climatic Conditions, Tolerance, and Reproduction.—Not determined. In pro-

tected canyons and other sheltered sites, it appears to endure (in most soils) considerable

shade of broadleaf trees, closely resembling Juniperus virginiana in this respect. Usually

a prolific seeder.

Western Juniper.

Juniperus occidentulis Hooker.

DISTINGUISHING CHARACTERISTICS.

We.steru juniper, a hiyli mountain tree, is chiefly known simply as "juniper."

Because of its uniformly higher range it is not likely to he confounded with the

California juniper of a much lower zone, which it resembles in general appear-

ance. Western juniper has a round-topped, open crown, extending to within a

few feet of the ground, and a short, thick, conical trunk. Height, from 15 to 20

or, less commonly, 30 feet ; only rarely GO feet or over ; taller trees occur in pro-

tected situations ; diameter from IG to 30 inches, exceptionally from 40 to GO

inches. The trunks, chunky and conical ip general form, and with ridges and

grooves, are usually straight, even in the most exposed sites, but are sometimes

bent and twisted. With its stocky form this tree develops enormously long and
large roots which enable it to withstand unharmed the fierce winds common to

its habitat. There is rarely more than from 4 to 8 feet of clear trunk, while

huge lower branches often rise from the base and middle of the trunk like

smaller trunks. Of the other branches, some are large and stiff, standing

out straight or trending upward from the trunk, while many are short ones. Some-
times the top is divided into two or three thick forks, giving the tree a broader

crown than usual. In such cases, when the trees are growing in flats with deep

soil, the crowns are dense, .symmetrical, round-topped, and conical, and extend

down to within 6 feet of the ground. Young trees have straight, sharply taper-

ing stems and a narrow, open crown of distant, slender, but stiff-looking, long,

upturned branches. Often in old age the branches are less vigorously developed

and droop at the bottom and middle of the crown, but their tips continue to

turn upward. The bark is a clear, light cinnamon-brown, one-half to li inches

thick, distinctly cut by wide, shallow furrows, the long flat ridges being con-

nected at long intervals by narrower diagonal ridges. It is firm and stringy.

I'ranchlets which have recently shed their leaves are smooth, and a clear red-

dish brown. The bark on them is then very thin, but later on it is divided into

loosely attached, thin scales of lighter red-brown.

The short, pale ashy-green, scale-like leaves (figs. 71, 72) clasp the stiff twigs

closely, the longer, sharper leaves of young, thrifty shoots spreading slightly

only at their points. All leaves are prominently marked on the back by a glan-

dular pit, whitish with resin. Groups of three leaves clasp the twigs succes-

sively, forming a rounded stem with 6 longitudinal rows of leaves. The leaves

produced each season die in about their second season, after which they are

gradually forced off by the growth of the branchlets. The "berries" (figs. 71,

72), one-fourth to one-third of an inch long, mature about the first of September
of the second year, when they are bluish black, covered with a whitish bloom

;
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their skin is tough, and only slighly uiarlved at the top by the tips of

the female flower scales. The flesh is scanty, dry, and contains from 2 to 3

bony, pitted and grooved seeds, abont which are large resin-cells (fig. 71, a).

These impart a sweetish pnngont-aromatic taste to the l>orries. Seed-leaves •_'.

needle-like, sharp-i)ointed, and about an. inch long. Seedling leaves which follow

Juniper IIS occidcntdUn: seed.

these are similar in form, but much shorter, spreading in groups of three at close

intervals. These leaves grow gradually shorter and closer in their arrangement

until about the third or fourth year, when a few twigs bear short leaves of adult

form.
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Wood, pale brown, tinged with red. Very flne-gralned, with a slight aromatic-
odor, and, like all of the brown-wooded Junipers, reniarlcal)ly durable when
exposed to weather or earth. It is soft and brittle, and splits easily. In the
latter two qualities it is so similar to the wood of the eastern red-wooded

pencil "cedars" (J. virginiana and .7. harhadnisis) that it would serve excel-
lently for lead-pencil wood; but few consumers of pencil wood are familiar
with it. The short, often very knotty trunks, much used for posts and fuel, fur-
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uisli poor saw timber, but would give good blocks for iteneils and other minor

commercial uses. As a forest tree, western juniper deserves special attention

on account of its unusual ability to thrive at high elevations, on dry wind-swept

situations. Few other trees can so persistently withstand such exposure.

Longevity.—While the age limit of this tree has not been fully determined,

it is known to be exceedingly long-lived. Its height growth is always slow,

as is also its diameter growth when it is exposed, as it usually is, to fierce winds

and grows rooted iu crevices of rock. But even in such situations it grows per-

sistently, producing thick trunks out of all proportion to its height. The wood

of such trees is very fine-grained, indicating very great age. In protected moun-

tain coves and on flats with deep washes of loose earth, large trunks show their

more rapid diameter growth in their coarser grain. Trees of this type, from

20 to 48 inches in diameter, are from 125 to 300 years old. A study of fine-

grained stems gro^vn in exposed places would doubtless show large ones to be

from 500 to 800 years or more old.

RANGE.

Idaho, southeastern Washington, and eastern Oregon southward to southern Califor-

nia. Arid hilfs and high plains of Idaho, southeastern Washington, and eastern Ore-

gon ; also high elevations in Cascades of Oregon and Sierras of California southward, in

latter State, at least to San Bernardino Jlountains. At north, possibly also in southern

interior British Columbia, Montana, and in northern and western Nevada, but range

there, as in Washington and Idaho, still imperfectly known.
Washington.—Only four localities known in arid southeastern part—at 591 feet

elevation in Ryegrass Coulee (northwest of Fishhook Ferry) on Snake River, Franklin

County ; Yakima Canyon bottom, Kittitas County ; Columbia River Canyon bottom below

Sentinel Bluffs, at 1,800 feet, Douglas County ; north side of Columbia River, for several

miles each side of mouth of John Day River. Should he detected elsewhere in State.

Oregon.—Arid canyons, bluffs and mesas throughout eastern part and on both slopes

of main divide of Cascades ;
generally from 500 to 6,000 feet, but sparingly on west slope

of Cascades, at 1,600 to 5,200 feet, and not on Umpqua-Rogue River Divide nor on

northern slopes of Siskiyous. Noted at Corvallis in Willamette Valley. East slopes of

Cascades up to 6.000 feet elevation. East of Cascades, noted in Deschutes River Valley,

on Columbia River and tributaries in northern Wasco County, and on Mutton Mountain

plateau (between Simnasho and Warm Springs), at 2,900 feet, on Fly Creek Desert (be-

tween Matolius Creek and Squaw Creek) ; from a point 9 or 10 miles northwest of Fare-

well Bend to Prineville and eastward to Wagontire Butte, where it is especially abun-

dant. Generally distributed over Klamath-Deschutes Divide and throughout Klamath

River Basin eastward to Goose Lake National Forest, being common here on Drews, Dry,

and Chewaucan creeks, and also in Warner Valley, where it grows on east and west

sides of Warner Mountains. In northern part of State probably goes eastward through

Blue, Wenaha, and Powder River mountains. Noted on Columbia River and branches

in north Wasco, Sherman, and Morrow counties, on south side of the Columbia, near

Blalocks and on John Day River (Gilliam County), in Juniper Canyon at 950 feet, and

on Columbia River (Umatilla County), and in Blue Mountains, generally below pines, as

in Maury Mountains and mountains south of Prineville.

CALIFORNIA.—Northeastern part and mainly on east slopes and summits of Sierras

southward to the San Bernardino Mountains. At n,n-th, from ridges east of Surprise

Valley (Nevada) and both sides of Warner Mountains, westward to Shasta River Valley

at a point northwest of Mount Shasta : here abundant at 2,500 to 3,500 feet from point

few miles east of Edgewood northward to Little Shasta Valley, lower slopes of Siskiyous,

and hills east of Ilornbrook. Reported in Trinity Mountains at high altitudes about

alpine lakes at head of Canyon Creek. Locally noted in northern California as follows :

Above Cedarville (Warner Mountains) ; Modoc Bluff, 6 miles west of Alturas, at 5,000

feet ; west of Warner Mountains in Fandango Valley ; Upper Goose Lake Valley, at

7,000 feet; Lower Goose Lake Valley; Devils Garden (west of Goose Lake), at 5,000

feet, from lake to Willow Creek—few miles southeast of Steel Swamp and southward to

Warm Springs Valley, n^ar Canby ; between Tule Lake and Lost River; from point 15

miles south of Tule Lake to one 10 miles north of Lookout and eastward to Round Val-

ley and Adin ; Pitt River (Modoc County), !!t 4,900 feet; west of lower Klamath Lake

from BrownoU to Picard ; Klamath Hot Springs at .iunction of Shovel Creek with

Klamath River ; ridee east of latter, at 2,700 to 4,300 feet. Southward, from northern
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California, it extends east of Sierras into Nevada. In Plumas and Sierra counties, and
generally in eastern Californian and trans-Sierran regions, it occurs at 5,000 and 8,800
feet throughout main and secondary ranges north of Sierra Valley ; also in a narrow
fringe at lowest levels east and south of this valley, as well as throughout Truckee River
basin, except region around lakes Tahoe, Independence. Webber, and Donner ; reaches
western limits on summits of Grizzly Mountains, mountains west of Summit City, and
canyon of South Fork of Yuba River. Locally noted in northeastern Shasta County,
about Dana, head of Fall River, Bald Mountain (south of Fall River) ; northeast Lassen
County western edge (.5 miles west of Bieber) aud eastern third of Big Valley and
northward to Adin ; about Susanville (southern Lassen County), at 4, .500 feet, and east
of Long Valley (south of Honey Lake) ; borders of Sierra Valley (Plumas and Sierra
counties), at 3,600 feet; Feather River at Otis Ranch; from Sierraville to Loyalton

;

Rubicon River, 1 mile above Rubicon Springs ; Canyon South Fork American River, 1
mile above Strawberry. Southward in Stanislaus National Forest, confined to summits
of Sierras, at 7,000 to 8,500 feet. Here locally noted as follows : Donner Peak, at 7,00(y

to 8,300 feet (Placer County) ; Little Truckee—south of Lake Tahoe, Glen Alpine Can-
yon, and Loon Lake (Eldorado County) ; Twin Lakes (IJ miles west of Woods Ranch), at
9.000 feet ; Hope Valley ; Upper West Carson River Canyon ; upper Silver Creek to Moke-
lumne Pass, and upper Mokelumne River (Alpine County) ; head of North Fork of
Mokehimne River and Hermit Valley (on latter stream) ; west side of Sonora Pass, at
8,000 feet, and westward to Eureka Valley, at 6,000 feet ; Tuolumne Meadows, Mount
Lyell, Lyell Canyon, Unicorn Peak, Lambert Dome, Tenaya Nunitak, Tenaya Canyon,
Grand Canyon of Tuolumne River, slope west of Lake Tenaya, Overhang Rock (between
Tenaya and Snow Flat), and Cathedral Peak (Tuolumne County) ; Yoseraite National
Park, at head of Nevada Fall, at 6,000 feet, thence on trail from Little Yosemite to
Cathedral Lakes, at 6,300 to 6,400 feet ; 4 miles north of Dardanelles ; Pacific Valley

;

Mokelumne Peak; Lily Creek (branch Middle Fork of Stanislaus River) ; Mount Reba,
at 8,000 to 10,000 feet. On east slope of Sierras, common above Jeffrey pine at high
elevations; noted in West Walker Canyon (Mono County) between Antelope Valley and
Bridgeport ; east side Bridgeport Valley ; canyon southeast of Bridgeport Meadows, and
thence southward to Mono Lake, hills about Long Valley, Sonora Pass, and down to

8,200 feet; Mono Pass in Bloody Canyon, Rock Creek (tributary Owens River). Abundant
on ridges and summits in Sierra National Forest at 6,000 to over 10,000 feet elevation.
Locally noted on headwaters of South Fork of San Joaquin River and its tributaries.
Mono and Bear creeks ; Kings River Basin on its North, Middle, and South forks, at
9,500 to 10,600 feet; Woodchuck Creek (tributary North Fork), Horse Corral Meadows
(head of Kings River), Bubbs Creek (tributary South Fork) ; Kaweah River watershed,
head of its East Fork, at 9,000 to 10,200 feet from Mineral King to Farewell Gap ;

Granite Mountain (head of East Fork), at 10,600 feet; head of Deer Creek (tributary
Middle Fork) ; Kern River watershed, Whitney Creek at "Tunnel," headwaters of South
Fork, Little Kern River (below Farewell Gap), and thence to North Fork; also near
mouths of east and west forks. Abundant on Rock Creek (tributary Owens River).
Reported on Panamint Mountains (east of Sierras) on north slope of Telescope Peak, at
9,300 feet, far above ./. iitaJicnsis, upper limit of which is 8,400 feet. San Bernardino
Mountain.s, higher parts up to 9,500 feet ; locally noted on Mount San .Vntonio at about
10,000 feet, and in Bear Valley, at 6,700 feet ; on north side of Holcomb Valley, at
6,700 feet, and near divide between Holcomb Creek and Mohave Desert, at 7,000 feet.

Extreme southern range not determined
; possibly extends through San Jacinto

Mountaius and .southward to Mount Sau Pedro Martir, northern Lower California, where
it has been reported at 5,000 to 7,000 feet elevation.

The distribution of tliis tree in the northern Rocliy Mountaius will be given
in Ji future publication.

OCCURRENCE.

Exposed high mountain slopes and canyon sides, in dry gravelly and rocky soils, some-
times in crevices of rock. In very open, but practically pure stands, or scattered among
Jeffrey and lodgepole pines.

Cli.matic Conditions.—Similar to those of .Jeffrey pine.

ToLER.\NCE.— Imperfectly known. Appears to be decidedly intolerant of shade in all

stages of growth ; always grows in full light.

Reproduction.—Very abundant seeder, but seedlings are only occasional and scattered
in pure mineral soil.
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Utah Juniper.

Junipcnis iitaJiciisis (Eiijiehn.) Leniniou.

DISTINGUISHING CHARACTERISTICS.

Utah juniper inhabits only a small part of the Pacific region, its main range

lying east of tliis region. Connnonly a low, very short-trunked, hnshy, or many-
st(Mume(l tree from to 12 feet high and from 4 to 8 inches through near the

ground ; sometimes considerably thicker, and with a wide, rounded, rather open

Fio. 73.

—

Juniperns utahensis: a, seed.

crown of numerous, upriglit, crumpled liml)s. The usually short trunk is apt to

be one-sided, with conspicuous hollows (or folds) and ridges. Its thin, whitish

bark is cut into long, thinnish scales.

Afinute, sharp, scale-like, pale yellowish-green leaves (fig. To), generally

without a pit (gland) on the back, are mostly in alternately opposite x)airs, and
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closely overlap each other in -i rows on the slender, stiff-looking twigs ; some-

times arranged in rows with three leaves at a joint. I^eaves of vigorous

leading shoots are much larger and keenly pointed, while those of seedlings are

needle-like. The twigs appear round. Leaves of each season's growth persist

ten or twelve years or more. Bark of larger twigs which have shed their leaves

is pale reddish hrowu and scaly. Kipe herries (fig. 7.3), maturetl in the fall of

the second year, are covered with a whitish bloom which, when rubbed off.

exposes a smooth red-brown, tough skin. They usually contain one seed (occa-

sionally 2), which is pointed at the top end, prominently and sharply angled

(fig. 73, «), and marked nearly to the top by what appears to be scale-like basal

covering (the seed scar), to which the thin, sweet pulp is attached. The surface

of the berries shows projecting points (ends of minute fiower scales). Seed-

leaves, usually 5, but ranging from 4 to 6; pointefl.

Wood (commonly called "cedar" or "juniper"), light yellowish brown, with

a very thick, white sapwood ; the durable heartwood has a less pungent " cedar "

odor than that of other junipers. The tree is too small and ill-shaped for com-

mercial use, though it finds important domestic use for fuel and posts wherever

it is sufficiently abundant.

Longevity.—Few records of its age are available. Probably rather long-lived.

Trees from 6 to 10 inches in diameter are from 145 to 250 years old.

RANGE.

Southwestern Wyoming, ITtah, Nevada, and western Colorado to southeastern Cali-

fornia and northwestern Arizona ; common throughout desert parts of this region, and
generally at from 5,000 to 8,000 feet elevation.

Califohnia.—Desert ranges east of Sierras. Abundant along summit of Whit* and
Inyo mountains, except highest pealis, descending on east slope of White Mountains to

6,700 feet. Common in I'anamint Range on northwest slope of Telescope I'eak, extend-

ing from 6,;!00 to 8.000 feet and sometimes higher. On Grapevine Mountains, on Provi-

dence Mountains above 5,000 feet. Less abundant in range westward, as in that part

of Panamint Mountains near Jackass Spring, and on Coso and Inyo mountains ; absent
from Argus Mountains and not yet detected on east slope of Sierras.

The detailed range of this juniper in the Rocky Mountain region will be dealt

with in a future bulletin.

OCCURRENCE.

On desert foothills and mountain slopes, in dry, rocky, gravelly, and sandy soils. In

extensive, rather open and scattered pure growths, or mixed with one-leaf pine and
desert shrubs.

Climatic Condition.s.—Characterized by great aridity, high temperature, and small

precipitation.

ToLER.\NCB AND REPRODUCTION.—Little known ; probably similar to California juniper.

California Juniper.

Junipcrus califoritica CaiTiere.

DISTINGUISHING CHARACTERISTICS.

California juniper is commonly known as " juniper " or " cedar." Its much
lower altitudinal range serves, however, to distinguish it roughly from the

western juniper. The exact lines where the two trees (similar in appearance)

approach each other have not been fully determined. Casual observation

might confuse one tree with the other, particularly young trees without fnait.

California juniper may be distinguished by several fairly prominent characters,

which should be carefully noted. Among these, and most conspicuous, is the

deeply infolded or fluted trunk, which is straight and less tapering than the

fuller, more rounded, and only slightly grooved trunk of the western juniper.
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The crown form varies from a low, open, bushy, broad, round-topped tree \uider

10 feet in height to one with a conioal erown 20 or 2."> or. sometimes, .^O feet

high. The short, clear part of the trunk is rarely more than from 10 to 20

inches in diameter. The branches often become large and greatly distorted

in old trees, much as in the western juniper. The bark, outwardly weathered
to a gray color and red-brown beneath, is in contrast with the clear, light

I

Fig. 74.

—

Juniperus calif0)nica : a, scotl, twice natural sizp.

cinnamon-brown bark of its relative. Branchlets, after losing their leaves,

have thin, scaly bark of pale ashy-brown color ; those of the western juniper

are reddish brown.

The pale yellowish green color of the foliage is fairly distinct from the

pale ashy-green foliage of western juniper. The light, red-brown "berries"

(fig. 74), one-fourth to nearly one-half inch in length, and maturing liy about
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the tirst of September of the second year, are in sharp contrast with the Muish

bhick, white-coated fruit of western junii)er. The loose, exceedingly thin, pa-

pery skin of the fruit, though covered with a white bloom like that of the

western juniper, is readily distinguished from the tough, thick covering of the
" berries " of the latter tree. The berries are smooth except at the top end,

where the tips of the female flower scales project slightly. The dry, mealy

pulp, sweet and somewhat fibrous, is without resin-cells, which are a promi-

nent feature of the other juniper's fruit. Seeds, from 1 to 2, are more or less

angular and often irregularly grooved and ridged (fig. 74, a), but lacking the

minute pits of western juniper. The minute, scale-like leaves have a glandular

pit on their back and are arranged 3 in a group on the roundish stout twigs

(fig. 74). The leaves of young, thrifty shoots and young seedlings, very keenly

pointed and spreading, are distinctly whitened on their top side. The 4, 5, or

6 seed-leaves common to this juniper distinguish it from western juniper,

which has only 2 seed-leaves. They are bristle-like, sharp-pointed, and rather

rigid. The later growth of the seedling and the form and arrangement of its

leaves are as described for the western juniper. Wood, hardly to be distin-

guished from that of western juniper. Economically, its field of usefulness is

practically the same, while as a forest tree it merits special attention for its

I'emarkable ability to thrive on low, desert slopes and plains, where, with little

else but yuccas, pinon, and Sabine pines, it helps to form the only tree growth.

Longevity.—No records of its age are available. It is believed, however,

that it attains an age of about 200 or 250 years. A thorough study of its

longevity is required.

RANGE.

Central California to nortliorn Lower California. Innor California coast ranges south-

ward from lower Sacramento River Valley to Tehachapi Mountains ; thence up western
foothills of Sierras a short distance northward to Kern River Valley, and eastward
through southern coast mountains to their desert slopes ; southward to Cuyamaca Moun-
tains, and into nortliern Lower California ; generally at 2,000 to 4,000 feet elevation.

California.—North limit in Sacramento Valley unknown, but reported in (Jlenn

County (Stony Creek National Forest) on east slope of inner Coast Range along foothills

up to 4,000 feet ; probably extends into Lake County. Locally noted on St. Johns and
Snow mountains and Copper Buttes, at 4,000 feet; Elk Creek foothills (northwest Colusa
County) from Sites to Stony Ford, and west of Font Springs (base of Snow Mountain)
northward into Glenn County. Much more abundant south of San Francisco Bay
throughout coast ranges from Moraga Pass and Monte Diablo southward. Locally noted

as follows: iian Benito Counti/: On divide between Topa Valley and San Benito, at Her-
nandez southward and eastward to New Idria Mine ; Fresno Counti/: Mountains of south-

western boundary between Coalinga and Priest Valley: hills about Priest Valley (Mon-
terey County). San Laic Obispo County: On hills west of Carrizo Plain and along San
.Juan Creek; Santa Barbara National Forest, in Santa Maria, Santa Ynez, Santa Bar-

bara. Matilija, Piru-Sespe, Newhall, and Elizabeth river basins ; most abundant on
desert (north) slopes, where, with piiion pine, it forms a belt around base and lower

ridges of mountains up to 5,000 feet. Occurs similarly in canyons of Tehachapi Moun-
tains, as in Tejon Canyon. Northward sparingly in chaparral and oak belts of Sierras to

Kern River Valley, where its northern limit is the vicinity of Kernville, or possibly Trout
Meadow, just south of Kern Lakes, on Kern River; southward on South Fork of Kern
River from point 7 miles south of Monache Meadow down to region of Walker Pass, at

elevations between 2.500 and about 5,100 feet. Reported in the Sabine pine belt of

western Sierras foothills in Mariposa County, at point about 3 miles north of Coulter-

ville at top of Merced River Canyon along road from Coulterville to Mariposa, and near
mouth of Colton Creek. Locally noted on west slope of Piute Mountain just south of

Kern River gap, at 3,000 to 4,000 feet ; at Havilah on Clear Creek (6 miles south of

Palmer Ranch); Caliente Creek to Piute post-office, at 2,000 to 5,000 feet; Walker
Basin. More abundant on desert slopes of San Gabriel and San Bernardino mountains,
here, with piiion pine, forming a belt around base of mountains at 3,500 to 4,000 feel

elevation, extending down among tree yuccas of Mohave Desert, and southward to San
Gorgonio Pass (south of San Bernardino Mountains). On north slope of Sierra Liebre

15188—08 13
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Range opposite west part of Anlolopc Valley, Cajon Pass up to 4,000 feet ; Soledad Pass,

at 2,700 feet ; also occasionally in interior and on southern slopes of these ranges, as

Cajon Pass, San Peruaudo Valley, San (Jahriel Wash near Los Angeles, vicinity of Pasa-

dena, and Mill Creek (San Bernardino IMounlains i. Southward, it follows coast moun-
tains, occurring on both east and west slopes ; at Mexican line from near Mountain
Spring, at 2,700 feet; across Wagon Pass, at 3,117 feet, and down west side to Jacumba
Hot Springs, at 2,822 feet, and possibly farther west.

LowKR Califoknia.—Ueported from both east and west sides of lower slopes of

Mount San Pedro Martir as far south as Trinidad Valley and Las Encinas (near San
Tomas).

OCCURRENCE,

On very dry mountain slopes and barrens, on canyon sides in rocky, gravelly, or

sandy soils. Frequent and most typical on seaward slopes of Coast Range.
Sometimes in pure open stands, or predominating in nearly pure, very open stands

of limited extent or in groups, but often mingled with one-leaf pifion pine, Sabine pine,

mountain mahogany, and bigcone spruce, and occasionally with straggling western

yellow pine, Douglas oak, and tree yucca ; in Lower California, with pifion pine, mesquite,

manzanita, and yucca.

Climatic Conditions.—Climate characterized by long, very dry summers, often lim-

ited or deficient precipitation, except for desert plants (mostly winter rain). Seasonal

temperature, about 15° to 100° F.

TOLEUANCE.—Little known of its tolerance, but apparently requires abundant light

throughout life.

Reproduction.—Prolific seeder. Actual seeding habits undetermined. Seed germi-

nates on exposed mineral soil, but only when sufficiently buried by washing, or other

favorable accident, to be moist. Reproduction rather scanty.

Family TAXACE^.

Trees (and shrubs) which belong to this fauiilj'—yews or yew-like-trees—
differ from the cone-bearers in producing male flowers on one tree and female

llowers on another (very rarely both kinds of flowers on different parts of the

same tree). Conifers have flowers of both sexes on different parts or branches

of the same tree. There are fewer seed-bearing trees, therefore, since only trees

bearing female flowers have seed. Moreover, in thinning a stand of Taxaceous

trees care should be taken to preserve both male and female trees as near to

each other as possible if reseeding is expected to take place. Pollen of the male

flowers must be carried by the wind to the female flowers. If male trees are

distant more than 2."> or 30 yards from the female tree, only the strongest

wind, blowing at the right time, will effect fertilization.

The leaves are evergreen, flat, and narrowly lance-shaped, and appear to

grow (native species) in spreading lines on two opposite sides of the branches.

The fruit (seed) is different from that of conifers in being almost or entirely

enveloped in a pulpy covering. In the yews of this group it is a minute, berry-

like cup, bright colored, juicy and sticky when broken, while in other members
of the family the covering is firm, practically complete, and similar to an olive.

TUMION. STINKING CEDARS.

Stinking cedars are little-known trees which for many years were erroneously

classified under the generic name Torrcya. Only a few years ago it was found

that this name had previously been applied to an entirely different plant.

«

" Torreya," " nutmeg," and " stinking cedar " are the common names for them.

They are characterized by their stiff, flat, lance-shaped, needle-pointed leaves

(fig, 75), which grow in two rows from opposite sides of the branches and are

somewhat spirally arranged, and by the pungently aromatic or ill-smelling

(fetid) odor of the leaves and of the green bark, the odor being most pro-

« Dr. Edward L. Greene, Pittonia, H, 195, 1891.

ii
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nounced when they are cTusbed or bruised. They form pyramidal crowns in

youth, while in old age the crown becomes round-topped. The crown is some-

what open, and the branchlets droop rather conspicuously. Male and female

flowers are each borne on different trees. Male flowers (pollen bearing only) are

small, bud-like, and numerous on the under sides of the branches at the bases

of the leaves produced the previous season. Female flowers, which develop

into a greenish or purple, thin-fleshed fruit resembling an olive or a nutmeg, are

also small, but much less numerous, and grow on the lower sides of the

branches from the bases of new leaves of the season or of the previous season.

The thin, tough skin of the fruit is resinous, and the seed has a smooth, hard

shell. Seed-kernels are characteristically wrinkled, the surface appearing to be

infolded, as in a nutmeg. Seed-leaves, 2. The bark is thin, and is distinctly

and narrowly seamed and ridged. The trunk, rarely full and round, tapers

slowly, and is usually slightly bent. A notable characteristic is the production

of thrifty permanent sprouts from cut stumps. Wood, moderately light, hard,

and fine-grained, clear lemon-yellow color, exceedingly durable under all kinds

of exposure. Our species are so rare or are so limited in occurrence as to be

of very little commercial use, for which, however, the extreme durability and

good working qualities of their wood fit them. They are trees of only second-

ary importance to the forester, and are mainly useful for maintaining a pro-

tective cover on the borders of narrow mountain streams, in rocky coves and

gulches.

Two species only are indigenous to the United States. One is confined to

Florida and the other to California. Trees of this group are of ancient origin.

Species of them inhabited the Arctic Zone in the Tertiary period, and later inhab-

ited portions of Europe, where they became extinct.

California Nutmeg.

Tximion califoniicinji (Torr.) Greene.

DISTINGUISHING CHARACTERISTICS.

California nutmeg is a rare tree of small size. It is called nutmeg from the

fancied resemblance of its seed-kernel to the nutmeg of commerce, which belongs

to a different and unrelated family of broadleaf plants. It is locally known as
" stinking cedar " and " stinking yew," on account of the disagreeable odor

omitted by its green parts and, to some extent, by its green wood when bruised.

In youth and middle age it has an open, wide, pyramidal crown which in the

open extends to the ground. The slender branches stand out rather straight

from the trunk in formal circles, and are somewhat drooping at their extremi-

ties. Crowded in a dense stand, it bears a short, conical crown on a clear

trunk, while old trees under such conditions have rounded, dome-like tops. The
trunks, which are rarely straight, are clear of .branches for two-thirds of their

length, and are from 35 to 50 feet high and from 8 to 20 inches in diameter.

Under conditions especially favorable for growth it is 75 or 80 feet high and
from 2 to 3 feet in diameter ; but such dimensions are exceedingly rare. The
trunk is uneven, almost never full and cylindrical. Bark, one-third to five-

eighths of an inch thick, is finely checked with narrow seams and short, narrow,

loosely scaly ridges, with frequent side connections ; rather soft, outer layers

easily scaled off; outwardly weathered to an ashy yellowish brown.

The flat, -glossy, deep, yellow-green, lance-shaped, keenly pointed leaves

(fig. 75), and particularly their sharp aromatic odor when bruised, distinguish

the tree
; green bark and branchlets also emit, whfen bruised, the same disagree-
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ultle odor. The fruit (fii?. TH) matures by early autumn of the first season,

when it is pale yellowish green with irregular dull purple areas or streaks. It

is about 1 inch to IJ inches in length, with thin leathery covering. The seed

Las a thin. hard, brittle shell, while the surface of the seed kernel is deeply

I

Fig. 75.

—

Tumion californicum.

wrinkled. Heed-leaves, regularly 2. Nothing can now be said of the growth

and other characteristics of seedlings, which have not been studied beyond the

stage of germination. Wood, bright lemon-yellow ; other characteristics of the

wood and importance of the tree are given under the genus.
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Longevity,—Veiy little is known of tlie age, but it is believed to be a long-

lived tree. It appears to grow persistently, but very slowly, in height and diam-

eter, as shown by its small size. Trunks from 4 to 8 inches in diameter are

from 60 to 110 years old, and those from 12 to 18 inches through are from 170

to 205 years old. Further study of its growth and age is required.

Central California, on coast ranges and west slope of Sierras.

Coast ranges, from Big River (Mendocino County) to Marin and Napa counties and
south of San Francisco Bay region to Santa Cruz Mountains (Santa Clara County).
Noted as follows : Mendocino County: West slope Coast Range north to Big River near
Mendocino ; on hills east of Russian River Valley bordering road from Ilopland to High-

land Springs, growing on both sides of Mendocino-Lake county boundary, especially on
south side of gulch leading to Russian River Valley ; western part Stony Creek National

Forest, in lower forest belt. Lake Comity: Bartlett Springs (east Lake County) ; west of

Clear Lake from point about 5 miles west of Highland Springs to Hopland, continuing over

summit into east Mendocino County; east side of Mount St. Helena (large trees in

canyon below Tollhouse) ; canyon of Putah Creek (road from Middletown to Cobb Valley).

Napa County: South slope of Mount St. Helena between 2,.500 and .3,600 feet, and
probably higher; Goat Rock (about a mile south of Tollhouse), on ridge forming east

boundary of Napa Valley. Sonoma County: Big Sulphur (or Pluton) Creek Canyon
(vicinity of Geysers) ; Dutch Bill Canyon (near Meeker). Marin County: Mount Tamal-
pais, in many gulches, canyons, basins, and chaparral main ridge ; Cataract Canyon,
notably near lower fall, at about 1,000 feet. Santa Cruz County: Near La Honda and
sparingly in other localities (Santa Cruz Mountains). Sierras, west side from north-

eastern Tehama County, on southwest slope (Mill Creek) of Lassens Butte, at about
4,800 feet, to Tulare County (T. 21 S., R. 30 E.), occurring sparsely in gulches and
canyons, at from 2,000 to 4,.">00 feet. Next stations southward from Lassens Butte are

Deer Creek Canyon (south Tehama County) and canyons of Chico and Butte creeks

(northwest Butte County) ; 30 miles southward, on upper Yuba and Feather rivers;

noted near Dobbins (just west of Oregon Hills, Yuba County). Stanislaus National

Forest, very rare in Eldorado and Calaveras counties ; here noted on Empire Creek
(tributary South Fork of American River), at 2, .500 feet elevation; on north slopes of

South Fork of Mokelumne River, at 2,000 to 2,500 feet; San Antonio Creek (tributary

South Fork of Calaveras River), at 2,000 feet, and on South Fork of Webber Creek, at

3,000 feet. Southward, in Tuolumne County near mouth of South Fork at Colfax

Springs ; in Mariposa Count.y, found at Mariposa and on Merced River in lower Yosemite
Valley; near Dinkey Bigtree Grove (T. 10 S., R. 26 E.) and on Mill Creek (tributary of

Kings River, T. 14 S., R. 27 E.) in Fresno County; in canyons along stage road to

Giant Forest ; in Sequoia National Park on road to Mineral King ; East Fork, and other

branches of Kaweah River, at 3,050 to 6,000 feet ; locally noted in Coffeepot Canyon
(tributary East Fork Kaweah River), on stream near Comstock Mill, and on Kaweah
River between Kane Flat and Bigtree Canyon. Lower courses of Tule River branches
and southward (to T. 21 S., R. 30 E.). Detailed range not fully determined.

OCCURRENCE.

In moist gravelly or sandy gulches, springy coves, and narrow watered canyons. De-
pendent upon soil moisture. Forms dense thickets alone or occurs in mist\ire with
I'anyon live oak, white alder, western sycamore, broadleaf maple.

Tolerance.—Very tolerant of shade throughout life, its own dense shade often ex-

cluding other growth.

Rei'Kodoction.—Seeding habits not determined. Reproduction confined to moist ex-

posed soil or litter where seeds are fully covered by floodwaters ; usually rather scanty.

TAXUS. YEWS.

The yews, very distinct as a group, are not strikingly distinct as species.

There is great similarity in the appearance, structure, and qualities of the wood
of different species, and also in the general appearance and form of the foliage

and fruit. The shape and habit of growth, and minor differences in the form and

color of the leaves, are mainly relied upon to distinguish the different species.

Thej' are world-renowned trees. The wood of one species inhabiting Europe,
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Asia, and Africa was long used by ancient tribes for bows, tbeir most important

implements of war.

The leaves, which remain on the trees for many years, are flat, narrowly

lance-shaped, and sliarp pointed; by a twist at their bases they appear to f?row

in comb-like lines on two opposite sides of the branches, but as a matter of fact

they are arninired somewhat spirally on the branches. Male and female flowers

are each borne on different trees. (Exceptionally flowers of both sexes occur on

different branches of the same tree.) Male or pollen bearing flowers are small,

yellowish, bud-like, borne singly and rather abundantly on the under sides of the

branches; female flowers, small and greenish, occur similarly on the branches,

but are much less numerous. The latter develop into a fruit which ripens in one

season and usually falls from the tree shortly after maturity. The fruit is

berry-like, the single hard seed appearing to be embedded nearly to its point in

sweetish, mucilaginous, bright coral-red (but not poisonous) pulp. Seed-leaves,

regularly 2. The purple or brown bark is very thin. Wood, exceedingly fine-

grained, and ranging in color from clear rose-red to dark reddish brown. It is

extremely durable under all kinds of exposure.

Yews are small trees which live to a great age. A marked characteristic is

their ability to produce permanent sprouts from cut stumps, and to grow from

cuttings. Four species are indigenous to North America. Three inhabit the

United States and adjacent portions of Canada, while a fourth appears to be

confined to Mexico. One of our species, limited to Florida, is a small tree;

another, a shrub, grows i)i the North Atlantic region : while one, a tree, inhabits

the Pacific forests, extending northward into adjacent Canadian territoiy.

Western Yew.

Taxus hrevifolia Nuttall.

DISTINGUISHING CHARACTERISTICS.

Western yew is little known except to woodsmen in its habitat, where It is

called siniiply " yew." The more distinctive name suggested is desirable in view

of the fact that two other yews occur in the United States.

A small tree, from 20 to 30 feet high and from G to 12 inches in diameter;

much less commonly from 35 to 50 feet in height, and very rarely from GO to

75 feet, with a diameter of from 18 to 30 inches. Trunks are straight and coni-

cal, but conspicuously ridged and fluted by an apparent infolding of the sur-

face. The diameter growth is often excentric (larger on one side of the pith

than on the other). Except in larger old trees, an open conical crown extends

nearly or quite to the ground; the slender branches stand out straight, often

somewhat drooping, while from their sides and extremities very slender branch-

lets hang down, so as to give a weeping appearance. This habit is strongly

marked in trees growing partly or wholly in the open, where the leafy branch-

lets are very much more numerous and dense than in deep shade. The bark

is conspicuously thin, rarely over one-fourth of an inch thick, and composed of

thin, papery, purple, easily detached scales, beneath which the newer bark is a

clear rose- or purple-red. The deep yellow-green leaves (fig. 76) are soft to the

touch, and much paler on their under sides than above. Those produced in a

season perish in about five years ; occasionally a few green leaves are found on

portions of 6 to 9 year old branches. The bright coral-red fruit (fig. 7G), ripe

in September, begins to fall during October. It is often eaten by birds for

the sweetish mucilaginous covering, but the hard shell of the seed is unaffected

by digestion. The attractiveness of the fruit to birds serves as an important
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r l^n Mb- studied, wood, fine-gvaiued. clear ro.e-red. beeommg gradually

piQ. 'jQ.—Taxus J)revifoUa: a, fruit, lower side,

duller with exposure to light; dense, rather hea^y. and
^^;-;:^^lJl'lll

in an unprotected state. Little commercial -^P^^"
'^'^^^'"h-mv 4d elastilty

wood, on account of its scarcity. Its attractive color, '^"rabihty, and elast^.ty

render it useful mainly for such articles as canoe paddles, bow., and small
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cabinet work. As a forest tree, it is only of secondary importance, on account

of its rarity and the fact that harger and more generally useful timber trees

gro\y abundantly in the same range. Through its remarkable tolerance of

dense shade it can assist in forming low jn-otective cover in moist coves and

canyons and at the heads of streams.

Longevity.—Age limits of this yew have not been fully investigated. Growth

in height and diameter are very slow, especially under deep shade, where, how-

ever, it maintains itself most persistently, indicating that it is long-lived.

Few representative sizes have been studied. Trees G inches in diameter are

from 75 to 90 years, while those from 12 to 20 inches in diameter are from 140

to 245 years old. The largest trees are believed to be about 350 or 375 years old.

RANGE.

Pacific coast region south from the southern tip of Alaska (Annette and Cravina

Islands) and east to Selkirk Mountains; through western Oregon and' Washington to

California (coast ranges south to southern Lake County and western sU)pes of Sierra

Nevada to Tulare Countj') ; mountains of eastern Washington and Oregon and INIontana

(east to western slope of Continental Divide, south at least to south end Bitterroot

Mountains, Idaho, and Swan Lake, Montana).
Alaska.—Noted only on Annette and Gravina islands at southeastern end, hut proh-

ably also on neighboring islands and mainland.

BniTisii CoLU.MBi.V.—Islands and sea side of Coast Range, extending some distance

up Fraser River and reappearing farther east in Selkirk range. Queen Charlotte

islands, confined to borders of inlets ; noted on Cumshewa Inlet from Clew to head of

West Arm, on shores of I'revost Island and south end of Moresby island, Skidegate

Inlet, and near Massett. On mainland noted on lower Skeena River, on Fraser River

up to Chapmans Bar near Suspension Bridge, and Coquihalla River up 20 miles above

Hope. Vancouver Island common near coast, noted from sea level to 0(K) feet on

southwest end in Renfrew district and near Victoria. Farther east on both sides of

Selkirk Range north to Beaver Creek at 3, .500 to 4,000 feet ; noted on Kootenai Lake
and west of it between Sproats Landing and Nelson.

Washington.—Douglas fir forests west of Cascades and moister parts of yellow pine

forests east of Cascades, extending higher on both sides of the range into western

white pine forest (at sea level to 5,000 feet). Eastward through mountains of northern

and eastern parts of State. (West) Washington National Forest generally below 3,000

feet. (East) Washington National Forest only detected on Stehekin River, in Horse-

shoe Basin, at Nason City (Chelan County), and in some mountain passes at 3,300

to 5,000 feet. Yakima division Washington National Forest up to G,000 feet, noted in

Kittitas County. Mount Rainier National Forest generally below 4,200 feet ; locally

noted on upper Nisqually River, Mount Rainier between Longmire Springs and Paradise

Park, and on a summit 8 miles southeast of Mount Rainier at G.OOO feet. Olympic

Peninsula common ; noted at Arbutus Point, in Queniult Indian Reservation and on

Admiralty Inlet at I'ort Townsend and at Port Ludlow. Blue Mountains and infre-

quently along streams near Pullman (Whitman County).

Okegon.—West side of Cascades and Blue Mountains up to 6,000 feet. Not detected

in Coast Range. Cascade (North) National Forest, west side below 2,100 feet in Doug-

las fir forest, but occasionally reaching 5,000 feet; noted locally at I'ortland, Clackamas

River Canyon, between Portland and Mount Hood, and south of Mount Hood on Camas
I'rairie. Cascade (South) National Forest west side of Cascades and north side of

Siskiyous ; locally noted near Sawtooth Mountain (T. 25 S., R. G E.) above G,000 feet,

road from Rogue River to Crater Lake at 3,500 feet, headwaters of Rogue River in

Cascades and of Bear Creek in Siskiyous, especially T. 38 S., R. 4 E.

Califoknia.—Northern coast ranges from western Siskiyou and Humboldt couuiles

southward to Mendocino, Mendocino County, and Mount St. Helena, Lake County. Not
detected in Del Norte County and in general not extending west quite to coast ; east

to Marble Mountain and upper McCloud River (Siskiyou County) ; occurs in ravines

from a little above sea level to 6,000 feet. Siskiyou County, noted in Klamath National

Forest, on west slope Marble Mountain on Russian Creek, and on east slope Salmon
River Mountains at 1,800 to 3,200 feet. Humboldt County, noted on west slope Trinity

Mountains above Hoopa Valley as low as 4,000 feet, west of Hoopa Valley on trail to

Redwood Creek, between Redwood Creek and Blue Lake, canyon South Fork Van Dusen
River, Little Van Dusen, and a few miles from Briceland. Mendocino County, seaward

side of Coast Range in redwood forest for 10 miles east of Westport and at a point
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10 or 12 miles east of Mendociuo (western limits) ; also near Cahto and Laytonville
and near Willets and a few miles north of Ridgewood Summit (between Willets and
Ukiah). Trinity County, noted east to canyon between Lewiston and Whiskeytown at
2,000 feet. Canyon Creek from Dedrick to Alpine lakes (5,GOO feet), in gulches of Carl,

Salt, and Dutch Creeks between Junction and Ilay Fork and in gulches between PostJ

Ranch and South Fork of Trinity River. Colusa County: On Snow Mountain and in deep
canyons on Elk Mountain. Lake County: Noted on Sanhedrin Mountain, and east side of

Mount St. Helena in canyon between Tollhouse and Middletown. Mount Shasta National
Forest only detected east to headwaters of Sacramento River (Siskiyou County) and
McCloud River (Shasta County) at 15 miles above Baird, at 3,000 to 6,000 feet. Not
known on Mount Shasta. Lassen I'eak, Plumas and Lake Tahoe National Forests infre-

quent In yellow pine belt of central plateau region and wet canyons of west side of

main range ; noted in Placer County just south of North Fork American River east of
Iowa Hill, a few miles east of Forest Ilill, and in Devil's Canyon between Forest Hill

and Colfax. Stanislaus National Forest, infrequent in red fir belt ; noted in vicinity of

Mutton Canyon and Deep Canyon (branches of Pilot Creek, a tributary of Rubicon
River) at 4,000 feet; Big Iowa Canyon (tributary South Fork American River) at

3,000 feet, headwatt'rs of Sly I'ark Creek (tributary of North Fork of Cosumnes River),
and North Fork of Webber Creek at 4,000 feet, at 2,500 to 3,000 feet on the headwaters
of Cedar Creek (tributary same river), at 3,500 feet on Clear Creek (tributary Webber
Creek), headwaters of Mill Creek (tributary North Fork of Mokelumne River) at 3,500
to 4,000 feet. South on west side Sierras at 5,000 to 8,000 feet to Tulare County. Also
reported in coast ranges south of San Francisco Bay south to Santa Cruz Mountains.

OCCURRENCE.

Near margins of low mountain streams, moist flats and benches, deep ravines and
coves, in rich rocky or gravelly soils. Largest in western Oregon, Washington, and
British Columbia ; much smaller in eastern range, especially in drier situations. Groves
in small groups and singly, scattered sparingly with Douglas fir, grand fir, redwood, tan-

bark oak, vine, and broad-leafed maples.

Climatic Condition.s.—Similar to those of Douglas fir (in I'aciflc range).

Tolerance.—Exceedingly tolerant of dense shade throughout life ; crown foliage thin

and branches low to ground under deep shade ; grows well in partial or full light, but
crown and foliage then much more dense.

Reproduction.—Fairly prolific seeder. Vitality of seeds persistent and germination
moderately high. Seedlings only occasional—often rare and mostly in deep shade on
wet moss and decaying wood. Imperfectly known,

MONOCOTYLEDOXES.
The trees which belong to the great chiss of luonocotyledones differ from

ordinary trees in not having their woody tissue arranged in annual concentric

rings. Instead, the woody, thread-lilie fibers are scattered apparently irregu-

larly throughout the trunk, on a cross-section of which the ends of these fibers

appear like numerous dots. Another important characteristic is the single

cotyledon or seed-leaf produced by the newly germinated seed. Other tree seed-

lings have 2 or more seed-leaves. The veins of monocotyledonous tree leaves

are usually parallel to each other, just as in the leaves of grasses and Indian

corn, also members of this class, in contrast with the feather and net like veiu-

ing of ordinary tree leaves. To this group belong the palms and yuccas, which

are essentially subtropical or tropical plants. The trec^ palms grow throughout

their life with a single unbranched, column-like trunk, at the top of which the

leuves are clustered. Tree yuccas are sparingly branched, much as in other

trees, ])ut their manner of producing leaves from the ends of the few branches

is similar to that of the palms.

Family PALM^.

The trees of this family, known as palms, have single, straight, unbranched,

cylindrical trunks, crowned by a cluster of spreading, fan-like leaves. The fruit,

borne in branched clusters, is berry-like and usually one-seeded—seldom 2 to 3

seeded.



198 FOREST TREES OF THE PACIFIC SLOPE.

NEOWASHINGTONIA. PALMS.

This small gronii of palms, iiaminl in honor of George AVasliington, is com-

posed of trees with big, oolunni-like trnnks, almost uniform in diameter

Fig. 77.

—

Neoicashinotonia flUfera; original 48 feet high.

throughout their length. The top of the trunk has a dense crown of very

broad, fan-like, long-stemmed, circular leaves, deeply slashed into ribbon-like
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strips, and the tips of the strips are split in two. The stems of the leaves
are armed on their two edges with irregular, straight or curved, sharp teeth.

New leaves appear each year from the summit of the trunk As those of the
previous year die, they bend down, forming a dense thatch-like mass about the

trunk (fig. 77). This adheres to the trunk for many years, finally falling and
leaving the torn, wide overlapping bases of the leaves covering the trunk. Later
diameter growth loosens these, and the trunk then becomes smooth, its rind

(bark-like) being seamed and ridged somewhat as ordinary trees are.

The minute white flowers are perfect (male and female organs present in

each) and borne in large branched clusters. The small, berry-like, elliptical

fruit is black, with one russet-brown seed.

Only two species of these palms are known, and but one is found within the

United States. This inhabits desert parts of southern California and extends
into Lower California. The other species grows in Mexico and in the southern

part of Lower California.

Commercially, these trees are of little importance (the trunks do not afford

stable wood), except for ornamental purposes, for which they are much planted.

They deserve protection and extension, however, since they are capable of

forming true forest cover in desert localities where very few other trees grow
naturally.

Washington Palm.

Neotcaf<]ii)i</t(Hii(i filifcra" (Wendl.) Sudworth.

DISTINGUISHING CIIAKACTERISTICS.

Washington palm is known also as " desert palm " and " fan palm." It is

the largest of our indigenous palms, growing to a height of from 35 to 50 or

sometimes 60 to 70 feet, with a diameter of from 20 to 30 inches. The
ti-unks taper very gradually, and sometimes appear to be of almost the same
diameter throughout. As a rule they are more or less bent. The bark-like rind,

marked by narrow seams, is pale cinnamon to dull reddish brown. A broad open
crown of about 50 huge, fan-like, pale green leaves caps the trunk (fig. 77). If

fire has not destroyed them, the drooping dead leaves of many years' growth
form a dense thatch-like shroud about the trunk down to within a few feet of

the ground. When the lower dead leaves have been burned off there is a mass
of dead leaves just beneath the green head (fig. 77). Very many of these
curious trunks are marked by fire, to which they are particularly subject until

their covering of dry leaves is consumed. A remarkable resistant power ap-

parently enables most of the trees to endure such burnings without injury, for

they grow on thriftily afterwards.

The great leaves (fig. 78, h). about 4* feet broad and somewhat longer, have
stems 5 or G feet long, armed on their two edges with irregular, sharp, straight

or hooked teeth (fig. 7.8, a). They are deeply slashed into stiff ribbon-like divi-

sions (2-cleft at the ends), the edges of which are frayed into many long,

thread-like fibers (fig. 78, 6). The minute white flowers, produced every year
when a tree begins to bloom, are borne in large branched clusters from 8 to 10

feet long in the crown of green leaves. At the base the flower stems and
branches are noticeably flattened, forming two edges ; elsewhere they are

rounded.

" Since this bulletin went to press Dr. S. B. Parish has published (Bot. Gaz. 44 : 408-
434, 1907) a most valuable contribution to our meager knowledge of the Washington
palm. He points out that there is grave doubt as to what the plant originally described
(by Wendland) as our Washington palm really is, and distinguishes the following
species and varieties : Washinf/tonia filifera, W. fllifera robusta, W. flUfera microsperma,
W. gracilis, W. sonorw. Dr. Parish's W. fllifera robusta corresponds with the palm
described here as A', fllifera.
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Large quantities of tbe bei'ry-like, spherical or elongated fruit (fig. 78, c).

about tbree-eightlis of an inch long, are borne every year after a tree begins to

fruit. The fruit is black when ripe, in early autumn. The pale chestnut-col-

ored seed is about one-fourth of an inch long by one-eighth of an inch thick.

The single seed leaf is narrow and lance-shaped.

Wood, soft, very spongy and fibrous, and yellowish; the' tough fibers dull

yellow-brown. The possible commercial use of this wood is yet to be deter-

mined ; if of any considerable importance it is likely to be for paper pulp.

Longevity.—There is no way of determining the age of palms, since there are

no annual rings to count as in other trees. The age this species attains can

therefore be given only approximately. Two very large Washington palms in

San Pedro street. Los Angeles, Cal., supposed to have been planted there by
Jesuits, are possibly 200 years old. They are about 3 feet in diameter and
said to be 00 or 100 feet high.

No arborescent plant is more popular than this for ornamental planting in

the dry Southwest, and none better able to thrive and to grow rapidly where

few other trees succeed without irrigation. Its many long, very strong roots

descend to great depths. As a tree for clothing desert canyons and contiguous

slopes, even if only an open forest can be secured, it is likely to be of no small

importance.
RANGE.

Colorado Desert in southern California in central Riverside and San Diego counties

and in canyons of south side of San Bernardino and east side of San .Tacinto Mountains
and of coast ranges farther south. South, in eastern part of Lower California, at least

as far as southern end of Mount San Pedro Martir (lat. ?>0° ?>0'). In general from sea

level to 2.000 feet.

California.—Contined to nortliern and western borders of Salton Sink and its

northwestern extension. At base of foothills of south side of eastern range of San
Bernardino Mountains east to Indio (T. 1 to 5 S., R. 5 to 8 E). Locally noted a few
miles north of Southern Pacific Railroad between Indio and Seven Palms. Northwestern
limit Whitewater Canyon, in San Bernardino Mountains (lat. 34°, long. 110° 40'), which
it ascends to 1,126 feet. San .lacinto Mountains locally noted Palm Canyon near Agua
Caliente 10 miles south of Southern Pacific Railroad at Seven Palms at 500 feet and up,

one tree in Andreas Canyon nearly at 800 feet, Dos Palmos Spring (T. 6 S., R. 5 B.),

Thousand Palms Canyon (T. 9 S., R. 5 E.), Seventeen Palms (T. 10 S., R. 18 E.), and
Palm Canyon north of San Ysidro Mountains (T. 10 S., R. 5 E.). Farther south,

extending well up into most canyons of east side of Coast Mountains ; not in canyon

through which San Diego wagon road passes 5 miles north of Mexican boundary.

Eastward a few trees follow line of old outlets of Salton Sea south into Lower
California.

OCCUBBENCE.

Margins of the inland Colorado Desert sea bed and low desert mountain cinyons, in

wet, sandy, alkali soil (border of sea bed), and moist, rocky, sandy ground (canyons).

Forms open, extensive pure stands, witli frequent rather dense groups, or is widely

scattered ; sometimes interspersed with occasional cottonwood, and in southern range

with mesquite, yuccas, cacti, mescal, and creosote bushes.

Climatic Conditions.—Similar to tliose of .loshua tree.

Tolerance.—Appears capable of enduring much shade in youth, but later grows in full,

strong light.

Reproduction.—Very abundant seeder. Reproduction plentiful, yet less frequent in

some places, probably because large quantities of seed are collected by Indians.

Family LILIACEJE3.

The trees belonging to this family differ from the palm included here in hav-

ing large lily-like tlowers and a capsule-like many-seeded fruit, instead of a

berry-like one-seeded fruit. They differ from tree palms also in being branched

to some extent when mature.
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YUCCA. YUCCAS.

Tlie tree yuccas are characterized by their bristling, stiff, upright, baj^onet-like,

sharp-pointed leaves, which are thickly clustered at the top of the unbranched
young trunk or at the ends of the few large club-like branches of old trees.

The edges of the leaves of different species are either smooth (unbroken), rough

with minute teeth, or with a few thread-like fibers. Toward their ends the

edges of the leaves are often conspicuously rolled or turned toward each other

(on the upper side), giving the top end of the leaf a trough-like form. The
leaves of each season's growth remain green for several years ; later they begin

slowly to bend down, close to the trunk or branch, and finally they die and
within a few years fall from the tree. Bark of the tree yuccas is rather thick

and cork-like, and furrowed and checked as in ordinary trees. The large wax-
like showy flowers are perfect (male and female organs in same flower), and
appear in big branched clusters from among the topmost leaves. With one ex-

ception (y. aloifoJia. which is self-fertilized), they are so constituted that they

can be cross-fertilized only through the visits of insects (moths). The fruit (of

Pacific species), matured in one season, resembles a small cucumber in form

(about 3 to 4 inches long; fig. 81), or in some species a large butternut of the

same dimensions (fig. 70). In some species it stands erect on the flowering

branches; in others, it hangs down. It is indistinctly 6-sided with 6 separate

cells, each containing numerous thin, flat, black seeds. The fruit may have a

thin, fleshy, outer covering, which dries upon the shell when the seed chambers
do not open of their own accord, or it may consist of a stiflf. brittle shell, some-

times tending to split open at the top, but usually remaining closed. Such fruits

fall from the tree in a dry and brittle condition and are carried some dis-

tance from the parent tree by wind or water. Finally they are broken open

and the seeds scattered. Large quantities of yucca seeds are eaten by rodents.

Birds, which feed on the fleshy fruit covering, also assist in distributing the

seed. Many seeds are blighted by insects (moths), to the attacks of which
flowers and fruits of yuccas are especially subject, but upon which the flowers

depend entirely for fertilization.

The tough, fiber-like wood of yuccas is of little commercial value at present,

but should be useful for paper pulp. The tree merits the forester's attention as

a means of helping to maintain much-needed tree growth in arid southwestern
plains and foothills.

Two tree species occur within the Pacific region, and here only in southern
California ; elsewhere they range eastward into the southern Rocky Mountain
region and northward, one extending into Lower California. The yuccas are of
ancient origin, remains of them having been found in the Tertiary period.

Joshua Tree.

Yucca arhoresccns (Torr.) Trelease.

DISTINGUISHING CHARACTERISTICS.

Of the two tree yuccas indigenous in the Pacific region the Joshua tree, also

called "yucca cactus," is much the larger and more tree-like (fig. 79). From
18 to 25 feet, or occasionally 30 or 35 feet, is the usual height, with a diameter
of from 1 to 2 feet. It is easily the most wild-looking denizen of desert hills and
plains. The keenly pointed bayonet-like leaves, bristling at the ends of big

clumsy branches, defy every intrusion and compel respect from many natural

enemies. Young trees are unbranched (fig. 80, a) until they have produced flow-
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ers, which is commouly at a height of from 8 to 12 feet. Usually two branches

are then formed at the top of the single stem and, in succession, each of these

forms two or more, until a broad, low-branched crown results at maturity. When
from 3 to G feet high thi> trunks are often set with bristling leaves down to the

Fig. 79.

—

Yucca ariorcsccns : a, leaves; Jj, fruit; c, sections of fruit; d, seed.

ground (fig. 80, a). No living thing intrudes upon the ground they occupy.

The topmost leaves are upright in position, but as the stem increases in height

the first leaves grown begin, during about their second year, to droop, finally

dying and becoming closely pressed down upon the trunk in a thatch-like cover.
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Trunks 10 feet high may be eutirely covered. Gradually these dead, but always
stiff aud prickly, leaves are forced off at the base of the trunk by the growth of

the trunk and by wind, uncovering an ashy, gray, cross-checked and ridged

bark. Except on old trees, the greater part of the tree is covered with dead,

closely thatched leaves. This covering of formidable living and dead leaves

suggests a wise protective measure through which alone the tree is able to

maintain and extend itself, with little check from its enemies, in a region often

lacking in other vegetation. The bluish-green leaves (fig. SO, a) are from G to

about 10 inches long and about five-eighths of an inch wide ; longer leaves occur

on young trees. Leaves taper gradually from just above the base (li iuches

wide) to the point. The upper half is concave, tapering to a long, keen, red-

dish or blackish brown point ; the lower half of the leaf is flat or only slightly

concave, while the two edges have minute teeth throughout. A single stiff,

branched cluster (about 15 inches long) of rather fetid flowers grows from the

end of the crown branches. The fruit (fig. 79, 6), usually matured early in June,

is borne on short stems, at first standing more or less erect, but after maturity

somewhat drooping or bent down. The fruit covering is dry and soft. It rarely

opens of its own accord, but when very dry and brittle it is blown or falls from

the tree, and later is blown about and broken open by the wind and its seed

scattered. The six chambers of the fruit are filled with flat, jet-black seeds

(fig. 79, c, (1). Wood rather soft and light (when dry), but tough on account

of its strong fibers ;
pale yellowish white. Further investigation may estab-

lish its permanent usefulness for paper pulp, for which it is suitable.*

Longevity.—Nothing can be said definitely of the age to which this tree

attains. It is very probable that an individual lives at least 100 to 200 years,

and there seems little doubt that these trees may live 200 to 300 years. The
growth appears to be very slow in both height and diameter, but very persistent.

Its big, strong roots descend to great depths, giving the trees firm anchorage. It

is frequently bent and bowed, but few trees succumb to storm, and not often to

fire, w'hich does not burn their stiff, hard leaves as readily as in the case of the

thinner and more inflammable leaves or " thatch " palm trunks.

RANGE.

Southwestern Utah to the western and northern rim of the Mohave Desert in

California.

OCCtJRRENCE.

Arid, desert plains and valleys, lower mountain slopes, benches, and plateaus, in dry,

sandy and gravelly soils. Forms large pure, open or rather close stands ; sometimes
much scattered singly and in groups and with California juniper and single-leaf and
Sabine pines. Low, scanty growths of cactus and other desert shrubs occur with the

yucca.

Climatic Conditions.—Similar to those of California juniper (with probably higher

temperature).

Tolerance and Reproductiox.—Undoterminod.

Mohave Yucca.

Yucca mohucciisin Sargent.

DISTINGUISHING CHARACTERISTICS.

The Mohave yucca has been known for about fifty years, but until about

eleven years ago it had been confounded with two other species, from which it

is now known to be distinct. Since its most extensive and characteristic growth
is found on the Mohave Desert, the common name here coined for it seems more

° Considerable local use of the wood has recently been made for physician's splints.

The logs are pared into thin sheets.
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api.ropriuto ami distinotivo than tho usual uauic of " Spanish dairi^iT." which
is used for several other yuccas, some of whh-h occur in the same ranire. It
is a low species, chiefly under 10 or 112 feet in heii,'lit. not often branched, and
then with only a few stout limbs. The trunlv is seldom over 10 inches in diame-
ter, and where freed from divid !eav(>s the cross-ehei-ked and furrowed barlv

Fig. 81.

—

Yucca nivltait.iixi^: a, base of leaf; b, poiut of leaf; c-, fruit, d, seed.

is dark umber brown. The general aspect of the tree and the habit of its

green and dead leaves are somewhat similar to tliose of the .Joshua tree. Dis-
tinctive characters are found in the length and form of the dagger-like leaves
and of the fruit. The yellowish gretMi leaves, from 1(3 to 124 inches long, have
bases (fig. 81. «) about 3 inches wide, from wliiili tiie blade is suddenly nar-



FOREST TREES OF THE PACIFIC SLOPE. 205

rowed to about three-fourths of an inch, gradually increasing in width, toward
and above the middle, to about 1 or 1§ inches; then tapering to a stiff sharp
point (fig. 81, h). The blade is thin and the edges are strongly curled or rolled

from above the middle to the point. The edges are, moreover, conspicuously
marked with thread-like fibers, which are frayed from the borders as the leaf

grows older. A single branched cluster (about 14 to 10 inches long) of flowers

is borne from among the uppermost green leaves. The pulpy, sweetish fruit

(fig. 81, r), ripened late in August or early in September, is on a slender droop-
ing stem. It is 3i or 4 inches long, blunt at the ends, the top end having a short
thick point. The flat seeds, packed in 6 chambers of the fruit, are black (fig.

81, d). Wood: Nothing can now be said of the wood of this yucca, except that

it is lighter and somewhat softer than that of the Joshua tree.

Longevity.—No definite statement can be made conceniing the age limit of
this yucca, which, however, can hardly be less long-lived than the Joshua tree.

Messrs. C. R. Orcutt and S. B. Parish, who know the tree yuccas from long

observation, both inform the writer that the Mohave yucca is an exceedingly

persistent but very slow grower in its native habitat, scarcely any change having
been perceived in trees under observation for the last twentj'-five years.

RANGE.

From northeastern Arizona and southern Nevada across the Mohave Desert into Cali-

fornia, and from the southern base of the San Bernardino Mountains to the coast r.nd

northward to Monterey, sometimes ascending mountain sloi^es to 4,000 feet

OCCUKEENCE.
Similar to Joshua tree.

DICOTYLEDOXES.

The trees of the great dicotyledonous class are so called because the germi-
nating seeds produce two seed-leaves, or cotyledons. They have broad leaves,

with a central vein and a network of smaller connected veins. They are further

characterized by having the non-resinous wood of their trunks in annual layers,

which appear as concentric rings on a cross-section of the trunk. Each layer is

formed just beneath the living bark and over the layer produced the previous

year. This mode of diameter growth gave rise in earlier days to the class name
" exogens," or outside growers, in contradistinction to " endogens," or inside

growers, a class name then given to the trees we now more generally call " mono-
cotyledones." The two terms, " endogens " and " exogens," originated when
knowledge of how members of the two classes grow was incomplete. Later

studies show that the term " exogens " is still correctly applicable to all dico-

tyledonous trees, but that the term " endogens " does not express the manner in

which monocotyledones actually make their diameter growth, ilonocotyle-

dones were once thought to increase in diameter by the addition, each year, of

scattered woody fibers at the center or pith of the tree, thus gradually crowding

the woody tissue previously formed to the outside of the trunk. In other words,

the outside of the trunk was believed to have once occupied the center of the

stem. We now know, however, that these trees gi-ow in diameter by laying on

tissue outside of that formed the previous year, but not in a distinguishable

layer as in dicotyledonous trees. Diameter growth of the gymnosperms (pines,

spruces, firs, etc.) is produced in exactly the same way as in dicotyledonous

trees, but the oleo-resinous woods of the former distinguish them from the latter

class. It is true, indeed, that the wood of some of our broadleaf trees contains

resinous matter, but it is not in any high degree oleo-resiuous, as in gymno-

15188—08 14
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sperms. Examples of broaclleaf trees with rosin in their wood are the cherries,

plums, acacias, mesqiiite, red sum {Liquhlamhar), etc., in which the character

of the resin is distinctly nnicilaginous.

Family JUGLANDACEiE.

The distincti\e characters of Juslandacea; are that male and female flowers

are each borne on different parts of the same tree and that the fruit is a nut

(1) with a firm pulpy covering which does not break open of its own accord

(walnuts), or (2) with a firm woody covering which separates at maturity

into 4 nearly distinct or partly connected, rind-like divisions (hickories).

The single hard-shelled nut is usually soon liberated from the latter type

of covering, but the undivided pulpy covering of the former type dries and

adheres to its nut until rotted away by contact with the ground. The leaves

of the trees representing this familj^ occur singly and more or less distant from

each other—never growing in pairs, one leaf exactly opposite its fellow, as in

trees of some other families. A very important group of timber trees.

JTJGLANS. WALNUTS.

The walnuts are a small group of trees very si)aringly represented in the

Pacific region. They are important forest trees, some of them producing very

handsome and exceedingly valuable lumber. Pungent aromatic odor is charac-

teristic of leaves and other green parts when bruised, while the heartwood is a

rich dark brown. Distinctive characters of the branches are the leaf-scars with

3 groups of minute dots, and the partition-like structure of the pith (best seen

by slicing a twig longitudinally). The leaves, called compound because they dif-

fer from the ordinary simple leaf (an apple leaf) in being made up of a single

central stem from which grow from 5 to 11 pairs of pointed leafiets (each

appearing like an ordinary leaf). By the suppression of one leaflet of the

terminal pair, the number of leafiets may be odd. The flowers appear after the

leaves. Male flowers (pollen bearing) are long, flexible, cord-like, pendent

bodies, borne singly or in pairs from buds of branches grown the previous sea-

son ; female flowers, which develop into fruit, are bud-like bodies borne in small

clusters at the ends of the new green shoots of the season, usually on the same

branch as contains the male flowers. The fruit, a spherical nut (in Pacific

representatives), is matured in the autumn of the first season. Its firm, pulpy

husk breaks up after maturity, but with no regular divisions. The heavy

nuts are dependent for their distribution upon the agency of rodents, which

bury many of them for their winter food, and upon floods, which often carry

them long distances.

One only of the four species indigenous to the United States occurs in the

Pacific region and it is confined to western Cii'ifornia. Other representatives

of the genus are world-wide in their distrii)ution.

The walnuts are of ancient origin. Remains of numerous ancient species, once

common in Europe but now extinct, have been found in the Cretaceous and Ter-

tiary formations, while in the northern Pacific coast region signs of ancient

walnuts have been obtained from the Eocene formation, as well as from gold-

bearing gravel beds of the California Sierras. No living representatives are

foimd in these regions now.

California "Walnut.

Juglans californica Watson.

DISTINGUISHING CHARACTERISTICS.

Though it ranges in size from a shrub to a tree 50 feet high and from 8 to

15 inches in diameter, California walnut is usually a low, wide-crowned tree
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from 12 to 20 feet high. The clear trunk is short, giving off big branches which
curve upward, then down, often drooping nearly to the ground and forming ahandsome dome-like crown. The bark of young trees and portions of the large
branches is smooth and ashy white, while that of older trunks is blackish

Fig. 82.

—

JuyJans caJifarnica: a, nut without hull.

brown and rather deeply and sharply furrowed and ridged. The California
species resembles the eastern black walnut sufficientlv to suggest that tree to
one familiar with it. The leaves (fig. 82), with from 9 to 17 leaflets, are light
yellow-green and are smooth throughout when full grown; occasionally, how-
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ever, the leaflets may have minute clusters of tawny hairs underneath in the

angles formed hy the A-eius. The si)herical fruit (fig. 82) is a thinly covered

nut. with a very finely hut perceptihly velvety surface. Divested of its thin

husk, the hard-shelled nut, its two ends appearing to be pressed together, is

indistinctly and irregularly grooved (fig. 82, a).

Wood, rather heavy, dark brown, somewhat lighter-colored than that of the

eastern tree, but similarly rich in color and grain. It is usually moderately
coarse-grained, owing to'the fact that it is mainly grown in the open. The tree

is too poorly formed and usually too small to furnish wood of much com-

mercial value except for local needs. When large enough for himber it is

useful as a cabinet wood on account of its handsome color and good working
(pialities.

As a forest tree it can be of only secondary importance, serving with a num-
ber of other riparian species in maintaining needful protective tree growth along

streams.

Longevity.—Few records of its age are available. It is a very rapid-growing

tree in youth and gives evidence of being short-lived, probably not exceeding

150 years. Trees from 12 to 15 inches in diameter are 13 to 17 years old,

while one tree 15* inches through showed an age of 15 years.

California.—River courses of foothills and valleys of coast region usually 20 or 30

miles from the sea, from Lower Sacramento River (noted 2 miles north of Shingle

Springs, Eldorado County, at ahout 1,500 feet), Mount St. Helena (southern Lake
County), vicinity of San Francisco and Monte Diablo (northwest base), south in coast

ranges to south side of the Santa Ana (Orange County) and San Bernardino Mountains.

Santa Barbara National Forest common at 800 to 4,000 feet ; in watersheds of Santa

Maria, Santa Ynez, Santa Barbara, Matilija, Piru-Sespe, and Newhall rivers. Santa

Monica Mountains and Puente Hills, near Los Angeles ; frequent in foothills below 3,000

feet ; less so on south slopes of San Gabriel and Santa Ana Mountains ; noted locally

near Arroyo Seco west of I'asadena. San Bernardino Mountains south and west slopes

up to 3,000 feet and occasionally at some distance from foot of mountains ; locally noted

in Waterman Canyon at 2,000 feet.

OCCURRENCE.

On margins of perpetual and intermittent streams and bottoms, usually in rather

moist gravelly or sandy soil ; sometimes in dry situations. Much scattered or in small,

straggling groups.

Climatic Conditions.—Similar to those of CaHfornia sycamore.

Tolerance.—Intolerant of shade.

Reproduction.—Seeding habits undetermined. Seedlings scarce. Much of seed eaten

by rodents, and carried by flood waters to places unfavorable for germination.

Family MYRICACE^E.

The family characters of the trees of this group are thick, narrow, minutely

resinous-dotted leaves, which grow from the branches in alternate positions

(niever in pairs, one leaf opposite the other), and the small berry-like fruit,

coated with minute grains of white waxy matter. The male and female flowers

are each borne either on different branches of the same tree or upon different

trees.

MYRICA. WAX MYRTLES.

Wax myrtles are small trees (or slirui)-like) with willow-like leathery leaves,

the season's growth of which ])ersists for about one year, when they begin to fall

a few at a time. The crushed foliage and twigs exhale a resinous aromatic

odor, somewhat perceptible even without bruising. The bud-like clusters of

male and female flowers (of Pacific species) are each borne singly on different
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parts of the same tree and nsnally of the same branch, each at the base of a

previous year's leaf, the female clusters above the larger, longer male clusters.

The small, berry-like spherical fruit is ripened in autumn ; several close

clusters of fruit may appear on leafless parts of the branch, the leaves of the

previous year, present when the flowers open, having fallen. The surface of

the berries is thickly coated with round grains of whitish waxy matter, which is

an exudation.

Though of no economic value on account of their small size, these shrubby

trees are of some importance in forming with other species a protective cover.

The western representative is likely to be esi)ecially useful for extension on

exposed coast sands and low hills, situations to which all of the species are

particularly adapted.

The sole present importance of the genus is the prodiiction of the vegetable

wax of commerce, which is obtained from the berries of two eastern species.

Three tree species occur within the United States ; two in the south Atlantic

States, adjacent islands, and Gulf coast regions, and one in the Pacific coast

country. A group of ancient origin, members of which once existed on this

continent in the Cretaceous period.

California Myrtle.

Myrka califoniira Chamisso.

DISTINGUISHING CHARACTERISTICS.

California myrtle, also called " bayberry " and "wax myrtle," is mainly a

bushy tree, from 8 to 20 feet high, sometimes under .5 feet, and from 3 to 6

inches in diameter ; only very rarely from 25 to .^O feet high and from S to 12

inches in diameter. Slender upright branches form a dense, narrow crown with

rounded top, exposing a short, smooth, thin-barked trunk, the bark grayish brown
externally and deep reddish brown within. The very dark green glossy leaves

(figs. 8.3, 84), light yellowish green beneath and with numerous minute black

specks, are thin but tough in texture. The extreme edges of the leaves are

slightly curled toward the under surface. A slight aromatic odor is perceptible

from the leaves. As a rule, the female flowers appear on the upper part of a

branch, below which the larger, longer clusters of male flowers are borne on a

separate portion of the branch. Occasionally anomalous flower clusters, with

both male and female flowers, occur between the upper and lower regular single-

sex flowers, and some trees bear only, or mainly, male flowers. The clusters of

berry-like nuts (fig. 84), maturing in September, are ashy white, the wax cover-

ing of the berries, however, concealing the dull purple color beneath. The
.shells of the nuts are very thick and hard. Commonly some of the berries

remain on the branches imtil spring, but most of them fall during winter.

Wood, pale rose-red, heavy, hard, and stiff, the whitish sapwood being com-

paratively thick. Of no economic value, but deserving protection and extension

as a cover in the vicinity of the sea.

Longevity.—Little is known concerning the longevity of this tree, which may
possiljly reach an age of lOO years. Trees froni (! to 10 inches in diameter are

from 2.5 to 40 years old.

RANGE.

Pacific Coast region from Puget Sound, Washington, to near Santa Monica, Cal., never

far from the sea.
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OCCURRENCE.

Sea coast dunes and low hill slopes and ou streams in moist, pure or humous sand

and in dryish, poor, gravelly soil. Occurs in clumps and dense patches of pure growth
in open and in shade of swamp pine and live oak.

Climatic Conditions.—Similar to those of swamp pine.

Tolerance.—Very tolerant of shade.

Reproduction.—Abundant seeder ; young plants frequent both in shade and open
moist ground.

Fig. 83.

—

Myrica californica, young shoot.

Family SALICACE^.

A large group of trees (and shrubs) comprising the well-known willows and

poplars or aspens. The bark is characteristically bitter—especially so in the

willows. The leaves, shed in early autumn, are borne alternately on the

branches (never In pairs on opposite sides of the branch). Male and female

flowers are each produced on different trees; seed is therefore borne only by
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female trees, the flowers of wliich are fertilized by insects (largely bees).

The fruits, ripe in late spring as the leaves reach full size, are thin capsule-

like bodies, many of which are produced in long tassel-like clusters; the cap-

sules split oi>en soon after maturity, liberating the minute seeds. The seeds

Fig. 84.

—

Myricn californica.

are provided with long, exceedingly fine, silky hairs, which permit the wind to

carry them for very long distances.

With some exceptions, they are moisture-loving trees and shrubs, which ac-

counts for their prevalence along streams and bottoms. A remarkable charac-
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teristic* is their ability to .i;ro\v readily from root or branch ciittinjjjs and to sprout

vigorously and persistently from ent stumps of almost any age.

SALIX. WILLOWS.

The many trees (and shrubs) of the willow group are at once distinguished

by the quinine-like bitter taste of their bark, which is harmless. Their decidu-

ous leaves, variable in form, are most frequently long and narrowly pointed,

smooth throughout, or coated with fine silky hairs on their under surfaces

;

their margins maj' be entire (uncut) or variously toothed. They grow singly

on the branches at points alternating with each other on different sides of the

branches (never in pairs, one opposite the other on two sides of the branch).

Willow leaves are peculiar in having a pair of ear-shaped, minute or large, leaf-

like growths at the base of their stems. These are larger and therefore more
conspicuous on vigorous annual shoots, on which they may remain luitil they

fall with the leaves, while on other stems they are present only during the

early growth of the leaves. The leaves may fall in the autumn without much
change of color, or they may first turn a lemon yellow. Leaf-scars (left by the

falling leaves) are marked by three minute dots (fibro-A'ascular bundles severed

by the parting of the leaf stem). The fruit and seed are sufficiently described

under the family (Salicaceae).

Annual sprouts of willows are exceedingly strong and withy, while older

branches from the crown are often peculiarly frangible ; twigs are notably

frangible where they join a larger branch or fork. A frequent habit of growth

among willows is to produce several trunks from a single greatly extended root-

stock, while some species regiilarly have single, isolated trunks. Species of the

latter form have been readily admitted to be trees. Those forming clusters of

very large trunks have, on the other hand, been denied this rank for some time,

even though the trunks were otherwise tree-like. For practical purposes, how-

ever, they certainly are trees. A striking and valuable cultural feature of the

willows is their remarkable vitality, which enables them to grow persistently

from cut stumps and easily from pieces of branches or roots. Through this qual-

ity some of the foreign willow trees have been pollarded for centuries, the shoots

being used for coarse baskets and other economic purposes.

The willows are swamp or moist-ground species, finding their habitat from

sea level to an elevation of 10,000 or more feet.

Willow wood is soft, light, usually brittle but firm, commonly pale brown,

tinged with red ; the heartwood of some species is very durable when exposed

to water or earth. It has various minor economic uses, especially for cricket

and ball bats and for gunpowder and charcoal. The greatest commercial use-

fulness of willows appears to have come mainly through the manufacture of

baskets and furniture from shoots or rods produced in one season. Some of

the tree willows produce moderately large, clear trunks, which would yield

lumber, but as a rule their boles are of poor form for saw timber. Except in

generally forestless regions, where willows and their allies, the cottonwoods,

become useful because no other trees are available, these trees have little to

commend them in comparison with many other trees of demonstrated value.

They are. however, distinctly important to the forester for binding shifting

sands and for holding banks of streams in soft bottoms where seri(ms ruin of

agricultui'al lands may result from the erosion of unprotected banks.

Tive willows attain their mature grovv'th in comparatively few years—r>0 to

150 years^—after which the trunks become hollow, may gradually show signs

of decay, and are easily broken by storm. Their tenacious vitality, however,

permits them to grow for centuries, repairing or replacing broken trunks by

new stem or root sprouts.
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Approximately 75 species occur on this continent, wliile about 20 are trees,

13 of which inhabit the Pacific region, into which one extends from the Atlan-

tic States. The willows are of very ancient origin. Remains of them exist iu

the Cretaceous formations of our Middle West, while willows appear to have

flourished extensively on this continent and in Europe during the Miocene

period.

With few exceptions the various species of willows, which, as a class, are

nearly always distinguished as willows from other trees and shrubs by laymen,

are exceedingly difficult to identify, especially before they become trees. When
they have attained tree size most of the important ones can be distinguished

by a careful study of their mature leaves, bark, twigs, and habit of growth.

But individual trees are likely to be found which will baffle attempts at identi-

fication without a close examination of the minute characters of the male and
female flowers and the tiny seed capsules, all consideration of which is here

omitted. Such an examination i-equires a strong magnifying lens and a good

knowledge of plant morphology.

Black Willow.

Salix nigra Marshall.

DISTINGUISHING CHARACTERISTICS.

Black willow is the largest and most widely known of our tree willows, but

much less abundantly represented in the Pacific country than in its eastern

range. It is more distinctly a tree throughout its range than almost any of our

other tree willows, and for this reason it is probably the most commonly recog-

nized. Several trunks grow close together. Its usual size is from 25 to 50 feet

in height and from 10 to 20 inches in diameter. Trees from 60 to SO feet high

and from 2 to 3 feet in diameter are of rather rare occurrence. The trunks

(rarely straight) are usually somewhat bowed and leaning, but are clear of

branches for a third or a half of their length in the open, and for two-thirds of

it in close stands. The branches trend somewhat upward, forming a wide,

round-topped, open crown. Rough, furrowed, blackish-brown bark, with wide,

thick-scaled ridges and narrower connecting ridges, is a marked character.

The slender, drooping branchlets are very easily snapped off at their bases.

The leaves—very variable in size and form—from straight to scythe-like (figs.

85, 86), are from 24 to 5 or sometimes 6 inches long, and pale yellow-green.

They may be somewhat shiny above and smooth beneath, or minutely hairy on

the veins of the under surface. Wood, pale red-brown, light and soft, rather

fine-grained, but firm. It has little or no actual or possible economic value,

except for fuel and charcoal.

Longevity.—Not much is known of its age limits, which in trees from 12 to

18 inches in diameter are from 35 to 60 years. Occasional large trees are esti-

mated to be from 125 tc 150 years old. Further study of its longevity is

required.

RANGE.

New Brunswick to southern Florida and west to eastern Dakota, Nebraska, Kansas,

Indian Territory, souttiern Arizona, southern and central California, and south into

Mexico.

California.—Western foothills of Sierras, San .loaquin and Sacramento valleys, north

to eastern foothills of coast ranges in Colusa County, and south through southern cross

ranges.
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The aetailoil rango of this species east of the Pacific region will he given in a
future publication.

Fig. 85.

—

Salix nkjra, seed-bearhig braiKli.

OCCURRENCE.

On borders of streams, and on b)w fiats, in humus-covorcd wet or moist gravelly and
sandy soils. Forms strips and siiuill iiatches of pure growth, and grows with other
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willows : rather uncommon in Pacific region. Climatic conditions marked by moderate

temperature, which probably accounts for its rarity in this region. Decidedly intolerant

Fig. 86.

—

Sal'Lr nipra: a, male flowers,

throughout life. Abundant seeder (over greater part of range) ; reproduction best on

wet humus or sand.
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Almond Willow.

-^«//.r amygdaloldes Andersson.

nrsTixoniSHiKo
char^ctehistics.

iiais willow, also called "

"'gl.t, „i .«,met,mes leaning, trunk.

CVerv 1

straight,

".male flowers;
?*, ^oecl-hoaHnj, branch

•i'-<'J.v several clustered stems ) Tfdoming a rather eompaot, round h ad "SI. '"•;'"'"" ''' ^"^^"^'^''^^
• ^^^"^<'i-ily It is from 20 to 30
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feet high and from 8 to 12 inches in diameter ; occasionally from 40 to 50 feet

high, and from 16 to 18 inches in diameter. Bark, very pale reddish brown,

about half an inch thiclv, rather deeply furrowed, the wide ridges thick-scaled

and connected by narrower ones. The straight, slender, shiny, red to orange-

brown twigs are tough and can not readily be broken off where they join a

branch. On their upper sides the thin leaves (fig. 87) are shiny, light yellow-

green ; on their under surfaces, very pale or whitish, but smooth ; the minute

teeth on the borders have gland-like points. The prominent mid-veins and
their branches are conspicuously light to dark yellow. Wood, pale yellow-

brown, light in weight, soft, brittle, and fine-grained. It has no economic value

or commercial uses. Very probably this species, not yet tested under cultiva-

tion, will prove to be a good basket willow. The straight, slender annual shoots

are tough and resemble in character and appearance the true almond willow

(Salix amygdalina) , which furnishes a standard basket rod.

Longevity.—Little is known of the age limits. The tree grows rapidly in

diameter during 25 to 30 years. Trees from 7 to 10 inches in diameter are

from 20 to 35 years old. Probably attains maturity in fi'om 40 to 50 years.

BANGE.

Quebec (near Montreal) and New York (Cayuga County) to the upper Saskatchewan;
southward to Ohio and Missouri, and westward in the I'lains region to the Ilocky Moun-
tains, where it ranges from southwestern Texas to Oregon, Washington, British Columbia.

OCCURBENCE.

Borders of perpetual and intermittent streams, in rocky or gravelly soil. Climatic con-

ditions, silvical characteristics, etc., undetermined.

Smooth Willo"w.

kialix larUjuta Bebb.

DISTINGUISHING CHARACTERISTICS.

For want of a distinctive current common name " smooth willow "' is here

coined from the technical name. Smooth willow is known in its range only as
" black willow," from the roughly furrowed, very dark reddish brown bark, the

ridges of which are firm, narrow and connected by still narrower lateral ones;

bark of the large dark brown limbs is also seamed. Commonly with one straight

stem from 15 to 25 feet high (the clear portion short) and from 6 to 10 inches

in diameter ; sometimes 30 or 35 feet high and a foot in diameter—rarely larger.

The slim branches form a somewhat irregular, broad, round-topped crown. Full

grown twigs are very slender, smooth, and clear reddish yellow to reddish

brown. The distinctly deep bluish green leaves (fig. 88)'' are smooth through-

out, shiny on their upper surface and whitish beneath, about 3^ to 04 inches

long (sometimes li inches wide) and with conspicuous yellow mid-veins,

branches of which are clearly seen on the top side of the leaf—less evident

beneath. Leaf stems, wide, channeled, very minutely and sparingly hairy.

Wood, pale reddish brown. Not used for commercial purposes.

« Variety Ralix Iwvigata augustifolia Bebb is a form with narrow scythe-shaped leaves
with rounded bases ; while the variety S. Iwvigata congesta was distinguished by the
same author by its short dense flower clusters and the spherical, cone-shaped, very short-

stemmed seed capsules.
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Longevity.—Age limit uudetermined. Grows rapidly in height and diameter

during first 25 years and appears to be short-lived. Trees from 10 to 14 inches

in diameter are from 28 to 40 j-ears old.

Fig 88.

—

t:>aHx Iwvigata: a, seed-bearing branch.

RANGE.

California (Siskiyou County to the southern boundary of the State). At middle ele-

vations in coast mountains and Sierras.
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OCCURRENCE.

Confined to wet borders of mountain and lower streams, in gravel and sand. Forms
clumps and patches, often mixed with Bigelow willow and white alder. Climatic and
other requirements undetermined.

Western Black Willow.

Salix lasiandra Beutham.

DISTIXGUISHIXG CHARACTERISTICS.

Western black willow, like the preceding species, is known throughout its

range simply as " black willow," on account of the color of its bark. The
bark is distinctly cut by cross-seams into flat plates longer than they are wide.

The form of its leaves and twigs affords the principal means of distinction.

Ordinarily it is 25 or 30 feet high and from 14 to 20 inches in diameter ; some-
times from 40 to 50 feet high and from 24 to 30 inches through : in some parts

of its range, often a bushy tree under 10 feet high. The clear trunk, rarely

straight, is short, and the long, straight limbs grow upright, producing an open,

unsymmetrical crown. The mature twigs are rather large, and clear reddish

yellow to brown. The leaves (fig. 80), deep yellow green at maturity and
about 4A to 5 inches long, are shiny on their upper surface, whitish beneath,

the large mid-veins reddish yellow and the leaf stems, with two or more black-

ish spots (glands) at their juncture with the leaf blade, smooth or slightly

and minutely hairy. As a rule the largest leaves are produced at the ends
of the branches, apparently on account of the more vigorous growth there.

California (west of the Sierra Nevada) ; western Oregon, Washington, and southern
British Columbia (Selkirk Mountains) at middle elevations.

OCCURRENCE.

Borders of streams, water-holes, and lakes, in damp, gravelly, and sandy soil. Scat-

tered in small groups and singly ; sometimes with red and white alders, black and
Fremont cottonwoods, and California sycamore. Climatic and other requirements unde-
termined.

A well-marked variety of this willow is the Lyall willow (I^Salix lasiandra

lyalUi " Sargent), often from 20 to 30 inches in diameter; common on streams

of western Oregon and Washington. Its leaves (fig. 90) are sometimes 10 or 12

inches long, and distinctly white beneath, while the leaf stems have more
glands than those of the Western black willow. Another less distinct form is

Salix lasiandra caudata (Nutt.) Sudworth, which has smaller, more leathery

leaves than the species; they are also often scythe-shaped, tapering at the

base, and green throughout.

Salix lasiandra lyallii occurs in western Oregon, Washington, and southern British

Columbia at middle elevations. It grows on borders and bottoms of lowland streams and
of those on lower mountain slopes, in moist, loamy sand and gravel or humous, rocky, and
gravelly soils of higher sites. Forms clusters in open pure stretches and patches, or

is scattered singly at higher levels among other inhabitants of stream banks. Appears
indifferent to altitude, but abundant soil moisture is a requisite.

Climatic Conditions similar to those of red alder.

Tolerance.—Endures considerable shade—probably one of the most tolerant of willows.

Repeoddction.—Abundant seeder ; seedlings rather scattered, but frequent.

" Described in 1842 by Nuttall as Salix spcciosa, from its large handsome leaves ; a
name which, unknown to that author, was unfortunately already assigned to another
willow.
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Wood of Salix lasiiaiidra and its varieties is pale brown and especially brittle.

It is probable that the annual shoots of this willow, particularly of its variety

lyalUi. would, with training, prove to be good basket rods. They are worthy

of trial iu moist, sandy river bottoms.

Salix lasiandra.

LoNGETS'TTY.—Probably reaches maturity within about 50 years.

12 to 18 inches in diameter are from 30 to 47 years old.

Trees from
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Fig. 90.

—

fialix lasiandra lyallii, three-fourths natural size.

15188—08 15
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Longleaf Willow.

Salix flu rial His Nuttall.

DISTINGUISHING CHARACTERISTICS.

Longleaf willow is one of the most distinct of our tree willows • it

<-^^^f^
be ;ec;gnized by its long, very narrow leaves. Because it forms dense thicket.

Fig. 91.—»S'r;?i> fluriatilis.

on river sand-bars, usually long before any other willow secures a footing there,

it is widely known as " sand-bar willow." The more appropriate common name
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chosen here is derived froui tlie techiiieal ii:iuie tSolLr loiKjifoUa, whicli was used

for it until it was found to be antetlated by -S'. fluviatilis.

A slender tree under 25 feet in height, with a narrow, compact crown of short,

slim, nearly upright branches ; sometimes from 40 to 50 feet high and from 18 to 20

inches in diameter. A large part of the trunk is clear of branches. Over jnuch

of its range it is only a reed-like shrub growing in very dense thickets or 8

feet high. The closely scaly bark is very thin (usually less than one-fourth of

an inch thick), and dark grayish brown, with a faint reddish tinge; smooth on

small stems. INIature leaves (fig. 01) are pale yellowish-green, the under surface

lighter than the upper, smooth on both surfaces, and from about 3 to 5 inches

long. A variety of this species, Salix fliiviatilia argyrophyUa (Nutt.) Sargent, is

distinguished by the dense coating of silky hairs on its leaves and seed capsules

;

while another form, >S'. ftuviatilis exigua (Nutt.) Sarg., is characterized by its

very narrow leaves. If to 2f inches long by one-fourth to one-third of an inch

broad. Both of these varieties range from northern California through the

Southwest to Texas.

Wood, i)ale reddish brown, light, firm, and rather elastic. It is of no economic

value.

The longleaf willow is one of the most useful of its kind for i*etaining moist

sand bars and the erodable banks of streams which flow through rich bottoms.

It forms the densest of pure thickets, and propagates itself largely by shoots

from a mass of running roots, as well as by its seed, quickly occupying every

available strip of moist sand.

Longevity.—Not fully determined. Stems from 2 to 3 inches in diameter are

from 9 to 14 years old.

RANGE.

Quebec (Lake St. John and Island of Orleans) and southward through western New
England to the Potomac River; northwestward to the Arctic Circle (valley of Mackenzie
River) and British Columbia and California ; southward in the Mississippi River basin

to northern Mexico and Lower California.

OCCURRENCE.

Sand bars bordering lowland streams, ponds, and lakes, in moist or wet sand and
gravel, overlaid with silt, which this willow's dense reed-like stems retain. Forms exten-

sive pure thickets and patches, in which cottonwood is sometimes mingled.

Climatic Conditions.—Similar to those of aspen at lower levels.

ToLEKANCE.—Very intolerant of shade.

Repeodiction.—Exceedingly prolific seeder. Crowded masses of seedlings the first

tree growth to hold wet bars and muddy shores. Strikingly even-aged stands character-

istic of reproduction.

Silverleaf Willow.

&'«?/> scssilifolia Nuttall.

DISTINGUISHING CHARACTERISTICS.

Silverleaf willow is generally known only by the name of "willow." In gen-

eral appearance, and in the form of its leaves, it closely resembles longleaf wil-

low, particularly the variety argi/ropliijUa. It is sometimes 20 or 25 feet high

and from 8 to 10 inches through, but usually it is a slender shrub from 6 to 10

feet high. The grayish-brown bark of larger trunks is from one-third to one-

half an inch thick, with irregular shallow seams. Mature leaves (fig. 92), about

2 to 4i inches long by about one-fourth to one-third of an inch wide, sometimes
narrower, are light pea-green, smooth or minutely hairy on the upper side, and
with white, silky hairs beneath. Midveins of the leaves, lemon yellow, and the

short thick stems minutely hairy.

The distinctive characters of this willow are not fully worked out. Many
forms of it so closely resemble .S'. fluvintUin (irgj/rophylla, with which it may
occur, that they can l)e distinguished only with great diflSculty. Further careful

field study is required for both.
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Wood, jiale reddish brown. Not usod coiuiucrfially.

Longevity.—Not fulJy determined. Stems from U to 'J inches in diameter are
24 to 37 years old.

I-"iG. !)!'.

—

SaU.F scssilifaUa: a, seed-bearing branch.

From mouth of Columbia Uiver, Washington, to southwestern California, ranging
through western Oregon and western slopes of .Sierras and coast ranges.

OCCURRENCE.
Borders of streams and moist deprcssioDB.
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Mackenzie Willow.

Sali-r cordiUd UKiil-rnzirana Hooker.

DISTINGUISHING CHARACTERISTICS.

Mackenzie willow is a little-known species, probably not now distinguished by
laymen. Slender, straight, from 15 to 18 feet high and from 3 to 5 inches in

Fio. 0.3.— Sf«?j> cordata mackenzieana : a, fruiting branch ; h, seed pod, enlarged.

diameter, with thin, smooth, unl)rnken l)ark of an ashy gray color, and a narrow,
rather compact crown of thin branches whicli grow upward. Mature twigs of
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the year ai'e rather slender, but stiff in appearance, shiny yellow, later beoomiujj

greenish. Mature leaves (tig. iio), from 1| to S{ inches long, are deep yellow-

green (paler beneath), smooth on both surfaces; the somewhat scythe-shaped

form of the leaves is a notable character. Midveius and stems of the leaves

are yellow. Wood, reddish brown, light, soft, and brittle.

Longevity.—Not fully determined. Stems from 3 to 5 inches through are

from 1.3 to 22 years old.

Great Slave Lake and southward (through region along eastern base of Rocky Moun-
tains) to northern Idaho and California (Lake County).

OCCURRENCE.

Borders of mountain streams in rocky and gravelly soil. Climatic and other require-

ments undetermined.

White Willow.

Salhr hisiolcpis " Rentham.

DISTINGUISHING CH.\RACTERISTICS.

The white willow, so called on account of the smooth ashy gray bark (with

brownish tinge) of young trunks and limbs of older trees, varies in size from a

cluster of low shoots (at high elevations) to a tree from 15 to 25 feet in height

(at low elevations) with a diameter of from G to 10 inches. A'ery exceptionally

it is from 30 to 40 feet high and a foot or more in diameter. The slim branches

trend upward strongly in a rather narrow, irregular open crown. Bark of

larger trunks is less than one-half an inch thick, shallowly seamed, the wide

ridges connected here and there by smaller lateral ridges ; indistinctly dark

brown, or blackish with occasional grayish areas on the flat ridges. Mature

twigs of the season, rather thick, bear numerous leaves and are deep red-brown,

tinged with yellow toward their extremities, where they are very minutely

downy, but smooth lower down. Mature leaves (fig. 94), from 2* to about 5i

inches long, are somewhat thick and leathery, with yellow stems and midveins,

dark yellow-green and smooth on their top sides, conspicuously silver-white

beneath, where the midveins and terminal leaves are miiuitely hairy. Wood:
Very little of the pale brown heartwood is formed, the main bulk of the trunk

being sapwood. Not used commercially, but in the southern range at a low

altitude, where fuel timber is scarce, it is locally used for fuel.

Longevity.—Not fully determinetl. Stems from .'"• to inches in diameter

are from 12 to 22 years old.

range.

Northern California (Klamath River) and southward through the western part of the

State to Lower California and southern Arizona (Tanners Canyon on Iluachuca Moun-
tains, and White River Canyon on Chiricahua Mountains).

« There is doubt, which can not be cleared up at present, as to whether this name is

older than Salijr hif/i'lorii Torrey, supposed to have been published in 185G or .Tanuary.

1857, while .S'. lusiolcijis Rentham appeared in February, 1S57. Torrey, however, cites

other species of Salix described and published by Benthara with his »S'. hisiolcpis, and

this seems to show conclusively that the hitter's name was actually published before

Torrey's ,S'. hii/clorii, notwithstanding the printed earlier date of the document containing

Torrey's name of this willow.
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OCCURRENCE.

euMriic COND.TIOss.-Stall.r to those ot ^b.te alder.

Pjq 94.—,s'(/;(.P Uif:ioU'iiis.
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Nuttall Willow.

Sdli-r iiuttallii Sargent.

DISTINGUISHING CHARACTERISTICS.

Nuttall willow, so called here for the sake of a distinctive common name, is

mainly known as "black willow." and to some extent, because of its bi;;Ii uioun-

Fu;. 95.

—

Salix unttaUii.

tain habitat, as " mountain willow." It has a sinsle straight trunk, and wben

grown in the open its long, slim branches droop in a somewhat close, long,
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doiiie-like ctowu ; the clear trunk is very short, even in dense stands. Its usual

height is from 20 to 25 feet, and its smooth, thin-barked, dark ashy brown trunks

are from 6 to 8 inches in diameter. Bark on the bases of large trunks is irregu-

larly broken into wide ridges and is blackish brown, with a faint tinge of red.

The i*ed tinge is evident also on smoother parts of the trunk. Twigs of one or

two season's growth are thick, clear reddish yellow, becoming a deep mahogany

brown with age. The form and texture of the mature leaves (fig. 95) serve

generally to distinguish this willow from others associated with it. They are

thin, somewhat shiny, smooth, and deep yellow-green on the top sides, pale or

whitish beneath (sometimes very minutely hairy), about 2 to 5 inches long,

margins slightly curled toward the under surface, and the prominent yellow

midveins, as well as the stems, finely hairy. The Pacific coast form of this

willow distinguished as Salix nuttallii hraeliystachys (Beuth.) Sargent, is gener-

ally a larger tree than that occurring farther eastward, being from 40 to 50 feet

in height and from 12 to 18 inches in diameter. It has a longer clear trunk,

which is more commonly ashy gray, with whitish areas, and irregularly seamed

;

the bark when broken shows clear red-brown. The general appearance of the

trees and their foliage is, hovi'ever, essentially the same ; the female flower

clusters only are shorter in the variety and frequently strongly curved. The

coast tree is here considered only as a geographic form, inseparable, for the

forester's purposes, from the type growing farther inland. Wood (of the inland

tree), pale reddish brown and of somewhat lighter weight than that of the

coast tree, which is of a slightly more reddish color. The wood has no com-

mercial or domestic value, for it grows where there are many other superior

woods.

Longevity.—Not fully determined. Trees from 8 to 14 inches in diameter are

from 25 to 48 years old.

RANGE.

From southern Assinibola and British Columbia (Columbia River near Donald), Wash-

ington, and Oregon southward in the Rockies to northern New Mexico and Arizona (San

Francisco Mountain); California (Sierras and coast ranges to the San Bernardino

Mountains).

OCCURRENCE.

Headwaters and upper courses of high mountain streams ; moist benches, depressions,

and gentle slopes with damp, humous, rocky or gravelly soil ; abundant soil moisture and

well-drained situation essential. Occurs singly and in small groups, often with red

alder and broadleaf maple.

Climatic Conuition.s.—Similar to those of red and mountain alders.

Tolerance.—Endures considerable shade.

Reproduction.—Moderately abundant seeder. Seedlings frequent, but usually much
scattered.

Broadleaf Willow.

*S'aZ/.r ai)ii>Ji folic Coville.

DISTINGUISHING CHARACTERISTICS.

Broadleaf willow is a new and as yet little known willow discovered in 1899.

The common name is coined from the technical name, which refers to a conspic-

uous characteristic. Locally, the species is called " willow " only. As now
known it is a shrubby tree from 20 to 25 feet high and from 8 to 12 inches in
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diameter. Nothing is known now of the trunk form, crown, bark, and wood,
which need to be studied. Yonns twigs (fig. 0(5 ) are densely white-woolly, but

in two or three years this covering goes off. and the dark red-purple bark is

exposed. Mature leaves (fig. 97) are light yellowish-green, nearly or quite

^•07

Fig. 96.—.S'u/ix amplifoliu: a. male Ihiwers ; h, female flowers; c, seed-bearing branch.

.smooth on their top sides (sometimes slightly woolly) and whitish beneath;

young and immature leaves are more or less densely white-woolly on both sur-

faces, the wool gradually disappearing with age later in the season.
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Alaska.—West shore of Vakutat Bay, near llul)l)ard (ilaeier in Disencliantment Bay
and on Haenke Island and Egg Island and on the east shore at the head of Yakutat Bay.

Fig. 97.

—

Salijr amplifoUa.

OCCURRENCE.

Near sea beaches on sand dunes. Scattered and with Alaska willow.
Climatic Condition.s.—Probably similar to those of black cottonwood ; little known

now of requirements.
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Hooker Willow.

Sali.r lidokcridiiit P.arratt in Hooker."

DISTINGUISH l>(i CHARACTERISTICS.

The Hooker willow is not known liy tliis name iu its native haV)itnt. V»ut simply

lie. !)S.

—

Salix hooTceriana.

as "willow." It varies from a sprawling shrub to a cluster of trunks from 12

" This name is commonly credited to Hooker, who published it thus : "Salix hookeriana

Barratt mst."—Barratt having described and named the tree. Hooker obviously intended
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to 18 feet high aud from (5 to 10 inches in diameter ; rarely single trees are 25 or

30 feet high. The thin, scaly bark is pale reddish-brown, and indistinctly aud

irregularly seamed. Matui'e twigs of the season are densely coated with whit-

ish woolly hairs, a thinner covering of which remains during another year,

showing the clear red-brown bark beneath. Mature leaves (fig. 98), 3 to 6

inches long, clear, rather shiny, yellowish green aud usually smooth on their

top sides, except along the midveins, which are haii\v ; sometimes entirely cov-

ered with a hairy coat, which is always present on young leaves. The under sur-

face of the leaves has whitish, dense wool or minute, close hairs, particularly on

the large midveins and their brauches.

Wood : A large proportion of the stem is heartwood, which is pale reddish-

brown. Not used commercially.

Longevity.—Not fully determined. Stems from 4 to 7 inches in diameter are

from 18 to 35 years old.

KANGE.

Vancouver Island to southern Oregon—coast region.

OCCURRENCE.

Commonly near tide-water streams, sloughs, ponds, and salt marshes, but also about

other wet places, in sandy, gravelly, or mucky soil ; sometimes in dryish situations. Scat-

tered singly and in groups.

Climatic Conditions.—Similar to those of Sitka spruce.

Tolerance.—Undetermined, but appears little tolerant of shade.

Reprodl'ction.—Abundant seeder. Young plants are frequent, especially iu sand and

muck.

Silky Willow.

/S'a/u; sitclif It-sis Sansou in Boiiganl.

DISTINGUISHING CHARACTERISTICS.

Silky willow ordinarily has slender shrubby stems from 8 to V2 feet high.

As a tree (rarely over 20 or 25 feet in height), it is greatly branched, with a

crooked or variously bowed or leaning trunk from 8 to 10 inches iu diameter.

The thin, scaly bark is faintly reddish-brown. Mature twigs of the year are

deep reddish-yellow to reddish-browu, minutely hairy ; a set^sou later they

become nearly or quite smooth, hut occasionally with a whitish coating. The
leaves (figs. 99, 100), from 3 to 5 inches long, are clearly distinguished by their

dense covering of shiny, white, silky hairs on their under surfaces, while on

their top sides they are very deep grass-green, smooth, and shiny. The mid-

veins, as well as the thick leaf-stems, are hairy.

Wood: The heartwood, pale cherry red, forms only a small proportion of the

stem. Not used commercially.

Longevity.—Not fully determined. Trees from 5 to 9 inches in diameter are

from 16 to 30 years old.

range.

Ala.ska (Cook Inlet and Kodiak I.slandi to southern California (Santa Barbara—coast

region—and up to higher timber belt in mountains) and east to Blue Mountains, Oregon.

OCCURRENCE.

Borders of streams, meadows, and moist depressions ; often in rich, mucky soil.

it to be cited as Barratt's species, since no author would deliberately name a species in

honor of liimself. necessitating the citation of a patronymic from liis name, and his name
also as its author, side by side.
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FiU. 99.

—

tialix sitchensin.
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Fis. lUO.

—

SaUd- ailchensis.
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Feltleaf Willow.

.S'rt//.r ala.rrn.sis (Aiulerss.) Covillo.

DISTINGUISHIXG CHARACTERISTICS.
Feltleaf willow, so called on account of Hip fPit hi-o

Fi'=. 10I.-«„/,> „,a.e„«/.s; „, male flowers; I, seed-bearing branch
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its habit when of tree size, and nothing of the character and appearance of thebark and wood, concerning which further study is required. The yearling
twigs are thicli and densely covered with white hairs (flg. 101) • later the twigs

'^^7>70

Fig. 102.

—

8aUx alaxcnsis.

lose this covering, and the somewhat shiny, dark purple bark beneath is
exposed. Mature leaves (fig. 102), yellowish-green, are rendered unique bv
being densely coated with pure white, shiny hairs on their under surfaces, but

15188—08 16
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smooth, and slijibtly wrinkled by the depression of the veins on their upper sides.

The wide midvein is yellow. They vary in length from about 2i to 4 inches,

and in width from 1 to li inches. The hairy seed capsules are borne in a pecu-

liarly dense, cylindrical cluster, from 4 to 5 inches long, while the top of the

capsules ends in a minutely double-forked, thread-like tip (tig. 101).

Coast of Alaska, from Alexander Archipelago to Cape Lisbourne, and eastward to the

valley of the Mackenzie River and to the shores of Coronation Gulf.

OCCURRENCE.

Little is known of its occurrence. Kay shores in newly deposited jrravel (low shrub),

and in jri'avel of older deposit (as a tree) among shrubs. Scattered, and sometimes with

broadleaf willow.

Climatic Conditions.— I'r<)l)a1)ly similar to those of black cottonwood.

POPULUS. COTTONWOODS AND POPLARS.

This large group includes the trees popularly known as aspens, poplars" or

" popples," and cottouwoods. Several of them are very large forest trees, with

rough, deeply furrowed, grayish bark ( " cottonwoods "
) , or with smooth bark,

little broken, and whitish or asliy (aspens). In tlieir habits, their reproduction,

and, to some extent, their foliage, they are closely related to the willows, with

which they are most often associated. The leaves grow singly at alternate

points on the branches, as in the willows. In outline, many of them are remotely

triangular or egg-shaped, sometimes lance-shaped—very closely resembling the

pointed-leafed willows ; the borders of the leaves either have small, booked,

blunt teeth or are entire (uncut). When mature, they are most often smooth

on both surfaces, but occasional species have hairy or woolly leaves. The leaf

stems of many species are flattened at right angles to the leaf blade, and this

causes the leaves to tremble in the slighest breeze. The leaves, after turning

yellow, fall from the trees in autumn, leaving prominent leaf scars which give

the twigs a knotty appearance. The scaly buds of many species are character-

ized by a covering of pungent, sticky resin,^ which appears to have a protective

use. Male and female flowers are each borne on separate ^ trees ; ouly the female

trees produce seed. Trees of the two sexes are unevenly distributed—fre-

quently only one seed tree to many male or sterile trees ; sometimes they are

very widely separated. The flowers are fertilized by insects. Witli one or two

exceptions (in female flowers), the flowers of each kind appear in long cylin-

drical clusters, which liang down conspicuously from the bases of buds on twigs

of the previous year's growth. The seed-bearing flowers develop bud-like cap-

sules (arranged on a pendent, thread-like stem) which are usually mature in

early spring, before or by the time the leaves are full grown. Soon afterwards

the capsules split open by from 2 to 4 divisions and liberate tjieir minute, cot-

tony seeds. These are provided with exceedingly fine, silky, white hairs, which

render them A'ery buoyant, so that the wind may bear them many miles fi'om the

parent trees. Of all trees, this group, together with the willows, is best

<» Liriodendron tulipifera L., native of the East, more properly called tulip-tree, is often

known as " poplar " or " yellow poplar." It is a member of the magnolia family and in

no way related to the true poplars.
i* The so-called "bee glue," with which honey bees fasten their honey combs in hives

or in the hollows of trees, is gathered by bees from the buds of the cottonwoods. When
hard, it is very strong.

< Sometimes one tree may produce clusters of male and of female flowers, or eveu

clusters combining both male and female flowers, but this is exceptional,
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equipped for effecting a wide distribution of its representatives by seeding.

Tlie liglitness and abundance of poplar seed doubtless accounts for tlie ubiqui-

tous presence of poplars wherever moist ground is available in all situations

from sea level to nearly 10.000 feet elevation, but especially in cold, far northern

regions.

The wood of the poplars is light, soft, and straight-grained. The grain is

commonly fine, but is often coarse as a result of the rapid diameter growth

characteristic of these trees. Its color is from whitish to a light, sometimes

yellowish, brown. The wood of most species is brittle, unstable, and indui*able,

but that of a number of them is nevertheless of great commercial value for

lumber and paper pulp. Formerly poplar wood had no economic importance,

but is now rapidly coming into wider and wider use, both for pulpwood and to

take the place of other woods, the supply of which is decreasing. " Yellow pop-

lar" (tulip-tree), which some of the poplars resemble in grain and in the ease

with which they can be worked, is one of the woods for which the poplars supply

substitutes.

The poplars are important to the forester especially for maintaining tree

growth on stream bottoms where few other trees naturally grow. They produce

a forest cover and useful timber in from twenty-five to fifty years, while, like the

willows, the ease and convenience with which they can be grown from root and

branch cuttings and from cut stumps—even from stakes set in damp soil

—

renders artificial propagation particularly simple. They attain maturity in

from 100 to 200 years, most of them within a century, and then begin to show
signs of arrested growth, but on account of their great vitality and recuperative

power some species may continue to grow for a much longer time, repairing

broken trunks and other injuries to which their brittle stems are subject.

Ten i)opla.rs occur within the United States and adjacent Canadian territory,

and 4 of these inhabit the I'acitic region ; but 3 of the latter also extend far out-

side the Pacific region, to the north and east.

The poplars are of very ancient origin. Remains show that they existed

among the earliest tree forms of the Lower Cretaceous period in Greenland, and
that many different species inhabited the central portion of this continent in

the same epoch, and existed also in the Tertiary and Miocene periods in this

country and in Europe.

Aspen.

PopiilHs trciiiuloidrs Michaux.

DISTINGUISHING CHARACTERISTICS.

Aspen is the best known and most extensively distributed of our trees. Its

conspicuously whitish, smooth, straight trunks and small, trembling leaves dis-

tinguish it from its associates. It is from GO to SO feet high and from 1-t to 20

inches in diameter, more commonly from 30 to 40 feet high and from 8 to 12

inches through. In high exposed places it is small, with bent or almost pros-

trate stems ; elsewhere the trunks are straight, unbranched, except near the

summit, and of an apparently uniform diameter for one-half or two-thirds of

their length. The short, slender, irregularly bent limbs stand out straight from
the stem in a narrow dome-like crown, which is long in open stands and short

in dense growths, in which two-thirds of the stem may be clear of branches.

The hard, firm bark is little broken except near the ground. Near the ground
it is broken and blackish, and, on large trunks, is nearly 2 inches thick; higher

up it is thinner. Fre(|uent black, rounded protuberances and curved, scar-like

marks characterize the trunks.
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The color of the bark, which is i)revailiiigly whitish, is sometimes varied with
very p;ile green or yellowish areas. The leaves (figs. 103 to 105) are smooth
on both surfaces at maturity, somewhat shiny, and deep yellow-green above and
much paler beneath. Leaf stems, yellow and flattened near the leaf blade, vary
in length from about Ij to nearly 8 inches. In autumn the leaves become a

clear lemon-yellow. Mature twigs are smooth, shiny, clear reddish brown, with

similarly colored thinly resinous buds.

Wood : Silvery white sapwood forms a large proportion of the stem ; the small

core of heartwood is pale brown. The wood, rather fine-grained, is light, exceed-

ingly soft, brittle, not durable in contact with the ground. Owing to its i)hys-

FiG. 103.

—

Populus tremuloidcs, eastern form.

ical fitness and the white color of its wood it is much in demand in the East
for paper pulp, while its freedom from odor has made it very useful in its west-

ern range for fruit-box boards, into which large (luantities of fire-killed trees

are cut. Green timber is not used for the latter purpose because it warps and
checks.

Lo.NGEViTY.—Not fully determined. Evidently a short-lived tree. Trees from
10 to 14 inches in diameter are from 21 to oO years old.

KANGK.

Southern L.-ihrador to Hudson I'.ay (southern sliores) and nortliwest lo .Mackenzie
Kiver (near month) and .Maska (Yukon Valley) ; south to New .Jersey, Tennessee,
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northeastern Missouri, iiortliwestern Nebraslca, and tliroughout western mountains to

northern New Mexico and Arizona and central California ; Lower California (Mount
San Pedro Martir) and Mexico (mountains of Chihuahua).
Alaska.—North in Yukon Valley to latitude of Arctic Circle on south slopes of

Endicott Mountains, west probably nearly to Bering Sea and south to inland side Pacific

Coast Range, and to its seaward side at Cook Inlet, and possibly at head of Lynn CanaL
Noted near International boundary in Yukon Valley, north side Y'ukon l)asin from Fort

Yukon to Deering (Bering Sea), Chandler River, Koyukuk River, Endicott Mountains
up to L'.OOO feet, 10 miles below Walker Lake at head of Kobuk River, Dall River to

2,500 feet, Allen, upper Kuskokwim, Matanuska, Sushitna rivers, and Copper, Tanana,

Fig. 104.

—

Popitlus tremuloides, Colorado form.

and White rivers up to about 3,500 feet ; Lake Clark and near Nogheling River at base

of Alaska peninsula, on Cook Inlet at Tyonek, and on west slope and plateau of Kenai
Mountains ; also reported at head Lynn Canal from Skagway to Glacier.

Ytkon and British Columbia.—West to inland slopes Pacific Coast Range. Noted

on Klondike, Stewart, McQuestion, and upper Pelly rivers, about Dease Lake, Liard

River between Dease and Francis rivers, eastern side Cassiar Range, upper Stikine

River and Skeena River above 100 miles from mouth.

Washington.—Whole State but not common ; west of Cascades fi'om sea level to

4,000 feet, and east of Cascades from 1,500 to 4,500 feet. Noted West Washington
National Forest generally above 3,000 feet ; locally on Slate Creek and other tributaries

of Skagit River, 10 miles below Ventura, above Newby's ; in East Washington National
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..iiv 1 100 to ^.000 fwf Yakima division Washington National Forest gen-
Forest

f7-;'>l:|?;,;'^,^;f';\,;,, -Rainier National Forest generally at 2.500 to 5,S00

r^^^^tJ; Lalh r^Ttc-hes Uiver near u.outh Nile Creek, Mount Adams, canyons

Y^limrRive^ Imp nvfm C ek and Columbia River between Priest Rapids and Sen-

Fir.. Wr-K—Poijulux tronuUiidcfi, California form.
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man (Whitman County), and in Wenalia National Forest at 3,000 to 6,000 or 7,000
feet.

Okegon.—Wtiole State but not common. Noted on Columbia River (northeastern
Wasco County), Blue Mountains, Cascade (north) National Forest, west shore upper
Klamath Lake, Sprague River basin (T. 35 S., Rs. 11 and 12 E ; T. 37 S., R. IIJ E.),

Swan Lake Valley, Goose Lake National Forest, and Steins Mountain (southern Harney
County).

California.—Northern part and in Sierras south on both sides to Kern River (Kern
County), at the north at 5,000 to 8,000 feet and at the south at 6,000 to 10,000 feet.

Noted in Modoc and Warner Mountains National Forests, at upper end Davis Creek at

6,100 feet, Trinity Mountains at head Canyon Creek, not. known on Mount Shasta

;

northern Sierras 7,000 to 8,800 feet, Aliddle Fork Feather River, about Sierra Valley

above 6,500 feet. Lake Tahoe, 5,000 to 6,500 feet'; Stanislaus National Forest general

at 5,000 to 8,.500 feet, locally noted south side of Mount Reba, Highland Creek. Rattle-

snake Creek, Middle Fork Stanislaus at Mono Road crossing, head North Fork Moke-
lumne River, 10 miles north of Gardner il miles west of Woods at 9,000 feet (timber-

line) (Alpine County) ; Yosemite National Park at Aspen Valley and elsewhere at

5,500 and 6,000 feet; Parker Creek near Yosemite Park line (Mono County) (T. 1 S.,

R. 26 E., sec. 18) at 7,800 feet; Sierra National Forest locally noted South Fork San
Joaquin at 8,000 to 9,000 feet, Mono Creek up to head, Silver and Fish creeks (tribu-

taries to South Fork San Joaquin), North Fork Kings River to head, Dougherty Creek
(tributary Middle Fork Kings River) near Meadow, South Fork Kings River to head
and its tributaries, Bubbs Creek (up to 10,500 feet) and Copper Creek (up to 9,000

feet). Crown Creek, East Fork Kawcali up to 1 mile below Farewell (iap and on its

tributary Soda Canyon at Mineral King, and in Giant Forest at 6,500 feet. Kern River

Canyon at 9,700 feet.

Lower California.—Plateau of Mount San Pedro Martir above 8,000 feet a few
localities.

The eastern range of this species will be given in a future ])ublication.

OCCURRENCE.

Alaska.—On streams (drier parts), up valley slopes; protected gulches (Cook Inlet) ;

rolling land and steep hillsides (interior) ; often preferring south exposures.

West Canada.—Usually on streams, low-lying land ; also on moderately high situa-

tions—sometimes characteristic of dry, grassy hillsides (somewhat stunted) ; on all

slopes, l)Ut most abundant on south exposures.

Washington, Oregon, California.—Prefers stream bottoms, benches, moist slopes

;

less abundant and smaller on dry hillsides. In Blue Mountains (Oregon), occasional

groups in open spaces on high ridges. Forms part of undergrowth in yellow pine

forest on east slope of Cascades—nowhere abundant. In south Oregon, as a small part

of stand, and much scattered ; in thickets about springs, occasionally over large areas

of semiarid land. In north California (Sierras) in thickets, stunted, and at elevation

of red fir, lodgepole pine, on borders of mountain meadows, moist slopes ; southward in

very high, rocky, moist canyons. Throughout range best growth is on moist, porous,

well-drained humous soils. Grows in nearly all soils not too wet, but relatively small

or stunted on poorer and drier soils.

In Pacific region generally forms pure stands only over very small or limited areas;

to the east it occurs in large pure forests as well as extensively in mixture. In Alaska,

commonly with balm-of-Gilead, birch, white spruce, alders, and willows (stream banks)
;

occasionally also with lodgepole pine, Sitka spruce, black spruce, alpine fir, tamarack,

birch, and black cottonwood on limited areas. On Kenai Peninsula, in forests of white

spruce, with black hemlock, balm-of-Gilead, and birches ; about Cook Inlet, sparingly in

birch forest with small numbers of white spruce and balm-of-Gilead, mainly with latter.

At Skagway, abundant with balm-of-Gilead on river bottoms over extensive areas adjacent

to Sitka spruce, lodgepole pine, and alpine fir. On the lower Yuk^n, with birch and balm-

of-Gilead on hills. South slopes of Rockies north of the Yukon carry a little aspen with

white spruce and birch. In west Canada with balm-of-Gilead, black cottonwood (flats and
lower slopes), birch, alders, and willows (streams), lodgepole pine (dryish terraces), and
white spruce (slopes and ridges), Engelmann spruce, and black spruce. Grows with white

and Engelmann spruces and with lodgepole pine singly, but mainly in groups, which fill

burned or logged areas in coniferous forest. Usually subordinate in main stands of lodge-

pole pine. On margins of swamps, lakes, and sluggish stream banks with tamarack and
with black spruce. Not abundant in Washington or Oregon, rarely occurring except singly

and in small thickets, mixed especially with Douglas fir, and western yellow and lodgepole

pines. On Mount Rainier, near lower limit of Douglas fir ; on east slope of Cascades,

under Douglas fir and yellow pine from foothills nearly to summit ; with lodgepole pine on

west shore of upper Klamath Lake (southern Oregon). In northern and middle Califor-

nia, in moist places with lodgepole pine, alders, black cottonwood, and willows, and in dry

places (low or bushy) with mountain mahogany and other chaparral.
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Climatic Conditions.—The exceedingly wide range from the Atlantic to the Pacific

region and from low to very high elevations sliows adaptation to very varied climatic

conditions, which, for the Pacific range, are essentially a combination of those already

given for the many associates of aspen.

Tolerance.—Very intolerant of shade throvighout life. Its light foliage permits growth

in crowded stands, under which there is usually a more or less dense herbage. Mingled

with shady conifers, intolerance of even side shade is quickly shown by long, clean

stems and small narrow crowns in full light.

Kei'Roduction.—An exceedingly prolific annual seeder. Seed of high germination but

of transient vitality, usually germinating shortly after being shed. Extreme buoyance

results in very wide dissemination by wind. Germination best and mainly in moist,

exposed mineral or slightly humous soils. The fact that its numerous seeds are quickly

and widely scattered over burned and other cleared lands accounts for its being the

first tree growth in many localities, where, however, it is often replaced or gradually

crowded out by shade enduring associates. It is persistently present more as a result of

extraordinarily prolific and constant reproduction than of power to cope with its

aggressive associates.

Balm-of-Gilead.

Popuhis balsainifera Linnanis.

DISTINGUISHING CHARACTERISTICS.

The halm-of-Oilead, "balsam poplar," or " tacamahac," as it is also called,

is distinguishable in general appearance by its lustrous, very dark green leaves,

which, as they tremble and turn in the breeze, show glinting flashes of their pale

green and bright rusty brown under surfaces. Height, from 75 to SO, sometimes

90, feet and diameter from 30 to 40 inches ; very old trees are from 4 to 6 feet

through. Stem straight and clear of branches for from 30 to 40 or more feet

;

the large thick limbs, trending upward strongly, form a rather long, narrow,

and irregularly open crown. The bark of large trunks is slightly reddish gray

and has regular deep furrows and wide ridges, while that of tlie limbs and young

trees is brownish-gray, sometimes with a greenish shade, and is smooth. Year-

old twigs are clear, shiny red-brown, with conspicuously large, sticky buds

(fig. 106). End buds are about an inch long and buds from the sides of twigs

are from five-eighths to three-fourths of an inch long. The bud-scales are thickly

coated with a yellowish, pungently fragrant balsam, with which the young leaves

are also covered. Mature leaves (fig. 106) are thin, somewhat leathery, smooth,

dark shiny green on the upper surface, light green or often rust-colored, and

very veiny beneath ; from 3i to about 5 inches long and 2 to 3 inches broad

;

leaf stems smooth, very slender, round, and from If to about 2 inches long.o

Wood, of light weight, soft, rather fine-grained, pale brown; not distinguish-

able in general appearance from that of other timber poplars. The large trunks

give clear, wide lumber which is being more and more used for box and cooper-

age stock in place of pine and other more valuable timbers, as well as for paper

pulp. Its commercial uses are likely to increase in the future.

Longevity.—Not fullv determined. Trees from 14 to 17 inches in diameter
»

are from 40 to 50 years old.

RANGE.

Alaska to Hudson Bay and Newfoundland ; southward to northern New England and

northern New York, central Michigan and Minnesota, South Dakota, northwestern

"A well-marked variety is Populus halsamifera candicans (Ait.) Gray, a large tree

with less upright branches, more open crown, and with wide heart-shaped leaves, which

are usually silvery whitish beneath, minutely hairy on their margins, mid- and other

veins, and on the leaf stems (fig. 107). It has been long cultivated for ornament in

eastern United States and Canada, but nothing authentic is known of its native range.
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Nebraska, northern Montana, Idaho, and Oregon. West of Hudson Bay, abundant on

all Great Plains rivers of Canada, extending northward in Mackenzie River valley to

(above lat. 68°) within 40 miles of Arctic Ocean, and westward in Alaska to Bering Sea.

Less abundant southward in its western range.

Fig. 100.

—

Popuhm bnlsamifera.

Alaska.—Yukon River valleys and main tributaries ; probably remaining north of

Pacific coast ranges, except at Chilkoot Pass (head of Lynn Canal), where it may

descend to south side for a short distance, and at Cook Inlet, where, from Bering

Sea forest, it crosses low base of Alaska Peninsula and meets Pacific coast forest.
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Abundant here about Turnagain Arm of Cook Inlet, at Hope, at mouth of Resurrection

Creek, and up west side of Kenai Peninsula to Kenai Lake, reachinj; nearly to timber-

line (L600 to 2.000 feeti, being common also at Tyonek, and probably down west

Fig. 107.

—

Popiilii.i halmunifna candicans.

coast of Cook Inlet at least as far as Iliamna Bay : reported from shores of Kodiak
Island. Western limits in Alaska are limits of tree growth (Bering Sea and Arctic

Ocean), as are also its northern limits (valley of Noatak Uiver, lat. 08°, long. 103°),

except that Populus balsumifera is unknown in Turner River Valley, but occurs in



FOREST TREES OF THE PACIFIC SLOPE. 247

Anaktuvuk River valley (branch of Colville River), on Arctic watershed of Endicott

Mountains, here reaching its northmost limit (lat. 69" 20') at 75 miles from coast.

Abundant throughout Yukon River Valley bottoms and also on slopes. Extends, on

south slopes of Endicott Range, to about 1,000 to 2,000 feet, on Koyukuk River to about

3,000 feet, on White and Upper Tanana rivers to about 3,500 feet, on lower Stewart

River to about 2,500 feet ; on south slopes of Alaska Range, near Cook Inlet, to al)out

1,200 feet, river bottoms on Chitina River and in Skolai Mountains, on upper Sushitna

and Copper rivers to somewhat higher elevations, Skwentna River to 2,500 feet, on

north and west slopes of Alaska Range to ."5,500 and 4,(iO(» feet, valley of Kobuk River

(western tributary of Arctic Ocean) to 1,0(»0 feet.

Ore(!ON.—Reported from eastern part, but definite records are wanting.

Native range of Populus hulsamifera caniUcans unknown, but the tree is cultivated

and escaped from cultivation from New Brunswick to Georgia and west to Minnesota.

It may possibly be met with in the Pacific region.

The detailed range of this tree east of the Pacific region will be described in

later bulletins.

OCCURRENCE.

Alluvial stream bottoms, flats, borders of lakes and swamps in moist sandy and grav-

elly soils, which are often rich and deep. Forms pure stands and is moi-e i r less mixed

with black and white spruces, birches, alders, and willows.

Cli.m.\tic' Conditions.—Characterized by humidity, heavy precipitation, very low tem-

perature, short growing season, and long, severe winters.

Tolerance .\nd Reproduction.—Not determined.

Black Cottonwood.

Populufi trichociiriKi Torrcy and Cray.

DISTINGUISHING CHARACTERISTICS.

Black Cottonwood, the largest of our poplars, under the best conditions for

growth, is from 80 to 125 feet high and from 3 to 4 feet in diameter; trees

somewhat taller and from 5 to 6 feet through occur much less commonly, while

over much of its range it is under 50 feet and from 12 to 18 inches in diameter.

The pale gray, deeply and regularly furrowed trunks are clear of branches for

from 50 to 80 feet or more in the best grown trees, straight, or, often, with a

long, slight bend. Smaller trees, grown under less favorable conditions, have

relatively long, clean trunks, except in the open. All have rather open, short,

wide crowns of thick upright branches. The furrows and ridges of the trunk

bai'k, often nearly 2 inches thick, are distinctly and sharply defined. Young
twigs are indistinctly angled, later becoming round, shiny, and reddish yellow.

The similarly colored buds, from five-eighths to three-fourths of an inch long,

are often curved (as if bent) and covered with a fragrant, yellowish-brown gum,

from which the tree gets the name, "balsam cottonwood." Mature leaves (figs.

108, 109) fire thick, leathery, and smooth ; deep shiny green above, and silvery

white or whitish beneath, with rusty areas and veiny. Midveins and their

branches, as well as the slender, round leaf-stems, sometimes very minutely

hairy. In dying, the leaves become a dull yellowish-brown. Wood. soft,

straight-grained, fine-grained in dense stands ; dull grayish-brown. Large logs

obtainable from the best grown trees give clear, wide lumber and other mate-

rials which are extensively used in the range of the species, especially for coop-

erage stock. It is likely to be even a much more important soft wood in the

northwest Pacific region than it is now, owing to the scarcity of other broad-

leaf timber trees suitable for the special purposes to which this wood can

be put.

Longevity.—Not fully determined. Probably attains the greatest age of any
of our native species. Trunks from 2 to 3 feet in diameter are from 85 to 110
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years old; oue tree 4^^ iiubes iu diameter showed an a«e of 112 years Themueh lai-ger trees-uow very hirgely cut for himber-would doubtless show
ages of 150 or 175 years.

Fir,. lOS.

—

PoiJiilus tricliocarpa.

RANGE.

n ^°''5/'!"^*'^ "^ southern Alaska and southward through Interior Yukon TerritorvBntish Columbia. Washington, and Oregon, to southern California rSanT'dJrCn'
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AT ASKA -Probably on coast from nortb end of Kodiak Island, Iliamna Bay Cook Inlet,

Pe'a'J a»a ;'rl!p H^i a.d .M-ougl,;,,. rog.o. oa». o, c„a,. rang,, a. .1.1» )a.i.„de. On

PIC. 100.—Po/*i(n(s trichocarpa, leaf of vigorous shoot.

river banks and islands of Lynn Canal, reaching 2.000 feet ^leyation on Ken^^^^

H^^f^;^^-
Locally noted at mouths of Lewes. Telly, and Stikine r.yers. Lake Kiances, on Dease,

Chichamin, Taiya, lower ("hilkat, and Chilkoot rivers.



250 FOREST TREES OF THE PACIFIC SLOPE.

WnsTEKN Canada.—Not known to, but probably does, extend southward in interior

British Columbia, and possibly also on seaward side of coast mountains ; unknown on

Queen Charlotte Islands.

Vancouvkr Island.—Noted on ^an .luan River (southwest coast.) In lower Fraser

River Valley up to Yale, and in Columbia River Valley at Donald, and westward in low

valleys of Selkirks to Kamloops Valley, here ascending to about 7,000 feet elevation.

Washington.—Washington National Forest (West) common up to 5,000 feet, locally

noted at Ferndale and on Nooksak and upper Skagit rivers (Whatcom County). Eastern

division at 1,100 to 4.000 feet, locally noted on Lake Chelan, mouth Stehekin River and

near top Cascade Pass. Yakima division up to .T.OOO feet, noted on Wenache Mountains,

Jlount Rainier National Forest, up to 4.200 feet, locally noted on Nisqually River at

Ashford and up to a point above I.ongmire Springs and on Mount Adams. Olympic

Peninsula, locally noted on north and south forks of Skokomish River, 12 miles west

of Hoodsport and S miles south of Lake Cushman, and at head of South Fork (Mason

County) and in Queniult Indian Reservation and at Dryad (Chehalis County). In

central part of State noted in Klickitat County and in Kittitas County, locally in

canyons of Yakima River and its tributaries, I'mptanum Creek, Atanum and Wenas
rivers (up to 4.2f»0 feet), and on west slope of divide between Columbia and Y'akima

rivers; on Columbia River from Saddle Mountains to Egbert Springs (near Trinidad,

Douglas County). Snake River (Columbia County) at 1,.500 feet, Blue Mountains, at

Almota and Colfax (Whitman County) and Spokane (Spokane County).

Oregon.—Both sides of Cascades and east, at the north to Blue Mountains and at

the south to Goose Lake. Noted on Deschutes River in northern Wasco County, Colum-

bia River in Wasco, Sherman, Gilliam, Morrow, and Umatilla counties, .John Day River

from Hay Creek to mouth (Gilliam County), coast region of Clatsop County, Cascade

(North) National Forest up to l.fiOO feet. Blue Mountains National Forest locally

noted on John Day River and its tributary, Cottonwood Creek. Noted in Wenaha and

Goose Lake National Forests.

California.—Abundant in Sierras and southern cross ranges, but much less frequent

in coast mountains ; generally at .3.000 to 6.000 feet elevation. Klamath National Forest

in low situations. Vicinity of Mount Shasta only on Shasta River, at about 3.000 to

4.000 feet, and near Sissons on head of Sacramento River at about 3. .500 feet. Shasta

National Forest on streams in yellow-pine belt. Locally noted as follows in northern

coast ranges: Lewiston trail west of town of Shasta (Trinity National Forest) ; South

Fork Eel River (Stony Creek National Forest) : near Mountain House (Round Valley

road from Ukiah), western limit, and occasional stations Jo north; Mitchell Canyon

(Monte Diablo): San Leandro Creek (near Alameda). Southern coast ranges: Near

Gllroy on Carnadero Creek (south end Santa Clara Valley) ; near Buenaventura on

Santa Clara River ; Monterey National Forest, on constant streams, at 500 to 2.700

feet, as on Sur, Carmelo, Arroyo Seco, San Antonio, and Nacimiento rivers. San Luis

Obispo National Forest, at 500 to 2.000 feet, preferably in such perpetual stream beds

as San Luis, Arroyo Grande, and Huasna rivers. Coast islands, including Santa Catalina

and Santa Barbara. Sierras : Plumas, Diamond Mountain, and Lassen Peak National

Forests ; rare in foothills ; thence throughout western slope to point on South Fork

of Kern River 10 miles south of Monache Meadow (lat. 3(5°) ; abundant on larger

rivers at from 3,000 to (i,000 feet elevation. Abundant in Stanislaus National Forest

and on larger rivers in Sierra National Forest. Locally noted as follows in Sierras

:

Middle Fork Stanislaus River between Cow and Lily creeks, and on Mill Creek and

in Donalds Flat : Yosemite River ; Middle Fork San .Joaquin River at Balloon Dome

;

Middle Fork Kings River near Crown and Blue creeks, and at Tehipite Dome ; South

Fork Kings River at Godard Creek, Converse Basin, and Simpsons Meadow ; Bubbs

Creek (tributary South Fork of Kings River) ; Big Arroyo and Soda creeks (branches

Kern River) ; East Fork Kaweah, above Mineral King, to headwaters, and on Marble

Fork Kaweah; Korn River at Funston Creek, below Little Kern Lake, and up 'o East

and West forks ; South Fork Kern 10 miles south of Monache Meadow (southern limit

known in Sierras). On east slope of Sierras, only on Ilockett trail to Owens Valley, and

in Truckee River valley, Nevada, there ascending creeks to 7,000 feet ; also on Panamint

Mountains (east of Sierras in California), where trees were seen in Elannopee Canyon,

at 8,.500 feet. Tehachapi Mountains, in Tejon Canyon. Southern cross ranges and south-

ward into San Jacinto Mountains; generally at 1,000 to 5,000 feet. Santa Barbara

National Forest canyons of perpetual streams in Santa Maria, Santa Y'nez, Santa Bar-

bara. Matilija, Piru-Sespe. Newhall, and Elizabeth basins, at 500 to 5,2.50 feet, some-

times extending down into valleys. San Gabriel National Forest, not common below

4.500 feet; locally noted on foothills near Pasadena and on San Gabriel River up to

C.OOO feet. San Bernardino Mountains, south slopes up to 5,300 feet; locally noted in

Santa Ana Canyon from mouth to " Pines," 2. .500 to 5.000 feet, and on Keller and Bear

creeks. San Jacinto Mountains, noted on San Jacinto River and Tahquitz Creek at

6.000 feet.
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OCCURRENCE.

At lower levels on river bottoms, sand bars, and banks, in sandy, humous, rich soils,

where it is largest ; at higher elevations, in canyon bottoms and gulches, in moist, sandy

or gravelly soil, where it is much smaller.

Forms belts and limited forests of pure growth, or occurs in mixture. .\t north, with

willows, red and Sitka alders, vine and broadleaf maples. lowland fir, Douglas flr ; south-

ward, at higher levels, with red and white alders, incense cedar, and occasionally Doug-

las fir.

Climatic Co;nditioxs.—Not fully determined, i'liiniitc in region of best growth is

marked by great humidity and precipitation and by moderate temperatures. Beyond
influence of sea and fogs, where the tree is subjected to dry atmosphere and is dependent

upon soil moisture only, growth is smaller.

Tolerance.—Very intolerant of shade throughout life. 'N'ery rapid, persistent growth

permits it to hold its own in mixture with more tolerant conifers, among which its small

crown is carried high into full light.

Reproductio.v.—Prolific annual seeder. Seed has a high rate of germination, but very

transient vitality. Reproduction good on moist, bare, humous or sandy soils, but very

abundant on wet bars.

Fremont Cottonwood.

Popiiliis frriiioiiiii W;itson.

DISTINGUISHIN G CHARACTERISTICS.

In its native range Fremont Cottonwood is not known as such, but simply

as ' Cottonwood," a name wl)icli sliould l)o replaced by the more distinctive one

coined from the technical name and adopted here. This tree was long supposed

to be the same as the big cottonwood (/*. deltoides) of the Prairie and Eastern

States, which it very closely resembles in general appearance. Again, until

recently, there had been no stable character found by which to distinguish it

from the perplexingly similar cottonwood (P. uislizeni) of western Texas, the

Rio Grande Valley, New Mexico, and contiguous Mexican territory. Fremont

cottonwood differs from the latter species in the much longer stems of its seed

capsules.

Ordinarily Fremont cottonwood is from .50 to 7.5 feet high and from lA to 2*

feet iu diameter ; rarely it is from 80 to 90 feet aud 4 or more feet through. The
trunks, clear of branches for about half their length, are seldom straiglit, but

are more or less bowed or leaning. Thick limbs and their drooping brauchlets

form a very wide, round-topped, open crown. The rough, very deeply furrowed,

thick bark is externally dark grayish-brown and clear red within ; the wide,

distinctly cut ridges are .connected irregularly by smaller lateral ridges. Bark

of large limbs and young trunks is only slightly seamed and pale ashy brown.

Year-old twigs are smooth, pale yellow, yellowish gray as they become older,

with shiny greenish buds. Mature leaves (fig. 110) are smooth throughout,

leathery, rather thick, clear yellow-green and shiny, with flat, yellow stems.

In dying, the leaves become a bright lemon yellow. Wood pale, dull brown,

considerably heavier than that of other cottonwoods, fine-grained, soft, brittle,

not durable, and specially liable to crack badly iu seasoning. Much used locally

for fuel, but has no commercial use.

Fremont cottonwood is of very great service for protecting and holding the

soft shifting banks of bottomland on western streams, where it is the only tree

that marks their meandering courses.

Longevity.—Not fully determined. Appears to grow rapidly to maturity

and to be short-lived. One tree 30] inches (inside of bark) showed an age of

only 29 years. Further investigation tif this tree's age limits are desirable.
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KANGE.

Arizona, and western ^>-
f
\--; Viue. oo hiSs of Sierras and adjacent ooast ranges

CALIFORNIA—Sacramonto I ' ;• ^ ^
'JJ,^ j^^., . northward to about mouth ol I itt Rivei,

abundant on flats and streams up to .,000

FIG. llO.-I'oimlm frouuntii: u, seed pods.

*,„i !n TnVioe and Stanislaus

Calaveras ("ounty); Leer '''•«*"\
.

,
, j"^^,".,, ,f uortheru California; but abundant in

seaward eoast mountains nor m n".ldl. .an„cs
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San Joaquin Rivor Valley, on foothills of southern Sierras, and on southern coast ranges,

up to 3,000 and 5,000 feet elevation. Locally noted as common on South Fork of Kern
River from below Canebrake Creek to Isabella ; on Kern River to Kernville, at a point

S miles below Isabella and at Bakersfield. East side of Sierras, only on Cottonwood
Creek (west side of Owens Lake), and on Cottonwood Canyon in I'anamint Mountains.
Probably elsewhere also on southern east side slope of Sierras and on ranges east of

them. Coast ranges of southern California : Santa Lucia and San Luis Obispo mountains

;

abundant generally on streams at 200 to 2,600 feet elevation, including Sur, Carmelo,
Arroyo Seco, San Antonio, Nacimiento, Carriso, Salinas, and Santa Margarita rivers.

Elsewhere, scattered throughout southern California on streams, on edges of deserts, and
on lowlands between the mountains and sea. Santa Barbara National Forest : All

watersheds, at 900 to 5,280 feet, including Santa Maria, Santa Ynez, Santa Barbara,
Matilija, Piru-Sespe, Newhall, and Elizabeth rivers. In all canyons of Tehachapi Moun-
tains, including Canada de las Uvas and Tejon Canyon. Rare in vicinity of Los Angeles,
occurring at Fernando. Not detected in Santa Ana Range. Lccally noted as follows :

San Gabriel National Forest, in Tujunga Canyon (2 miles from mouth), at 1,600 feet;

Mohave desert, at Victor on Mohave River ; San Bernardino Mountains in San Ber-
nardino Valley, Santa Ana Canyon and Bear, Keller, and Mill creeks. Common in San
Diego County south of San Luis Rey River, extending westward nearly to sea and
eastward into desert to tree limit ; noted at .Jamul Creek, 15 miles from sea, near
Mexican boundary ; Mountain Spring, east side of Coast Range and just north of

Mexican boundary, at 2,500 feet; Salton River (Colorado Desert).

The detailed range of Fremont cottonwood outside of the Pat-ific region will

be dealt with in a future publication.

OCCURRENCE.

Confined to alluvial stream bottoms and their borders, in moist sandy and humous
soils, or in moist gravelly ones. Very dependent upon soil moisture, of which the pres-

ence of this tree is always indicative.

Forms strips and small bodies of pure growth, or is scattered in mixture with willows

and occasional western sycamores and white alders.

Climatic Conditions.—Climate marked l)y high temperatures and small precipitation
;

air is dry in some parts of range, but humid in others, through influence and proximity

of sea.

Tolerance.—Extremely intolerant of shade throughout life.

Reproduction.—Similar to black cottonwood.

Family BETULACE^.

This family contains the birches and alders, well known and widely distrib-

uted forest trees and shrubs. They are characterized by their small, scaly fruit-

ing cones, which somewhat resemble in form those of the true cone-bearers.

The minute seeds (nuts) are produced under the scales of the cones, which in

the birches fall to pieces when ripe, scattering the seed, but which in the alders

remain intact, after liberating the seed by a spreading of the scales. In this

respect the cones of these trees behave almost exactly like those of some of

the conifers. Male and female flowers are each borne on different parts of

the same tree, usually on different parts of the same branch. A further striking

analogy between the reproductive organs of these trees and the pines is the habit

of forming either partly developed male flower clusters alone, or both male

and female flower clusters, during the summer previous to their opening. These

may be seen on the leafless twigs of birches and alders in winter, during which

they remain in a quiescent state until spring, when they again begin to grow

and the flowers open—commonly before the appearance of the leaves, which (in

our species) are shed annually in autumn. The leaves are borne singly on the

branches (never in pairs, one opposite another).

The wood of these trees is dense in structure, and its very minute, numerous

pores are diffused irregularly throughout the annual rings, which are very in-

distinctly defined. All are useful forest trees, and some are especially valuable

tor their timber. With few exceptions, they require moist soils.

15188—08 17
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BETULUS. BIRCHES.

Without exception, the tree aud shrubs of this group are called birches.

In most of the species the bark of young trees is smooth and often sep-

arable into paper-like sheets of a chulky-white, yellow, orange-brown, red-

brown, or copper color; one or two species, however, have gray-brown bark,

not separable into layers. Old trees have furrowed, scaly bark. The fine,

dense structure of the hard wood aud its comparatively indistinct annual

layers are also characteristic, while most birches have beautiful, reddish-

brown heartwood, which is commercially of great value. The very fine,

I'ound twigs are conspicuously marked by long-persistent, light-colored spots.

Tear-old twigs produce, the succeeding year, two leaves from the side buds,

while from the end « bud a new shoot grows with only one leaf at a point.

Young twigs and the inner bark of several birches have a fragrant, winter-

green taste when bruised or chewed (they are not poisonous). The cylindrical

male flower clusters, partly matured the previous summer and so remaining until

early spring, one or several together, are long, tassel-like bodies hanging down
from the ends of the twigs, back of which the very much smaller, cylindrical,

quite or nearly erect female flowers proceed from the short, 2-leafed, thorn-like

side twigs. Flowers appear before or with the growing leaves ; female clusters

develop into cylindrical or elongated cones, under the scales of which are borne

very minute, brownish seeds with two gauze-like wings. The cones mature and

fall to pieces in late spring or early summer, leaving on the twig a central

thread-like stem, to which the scales were attached. Sown thus early, the

seeds germinate at once in moist, shady places, and the seedlings mature suffi-

ciently that season to pass the winter safely. It is best, if possible, to sow birch

seed soon after it is gathered, since by storing it until the following spring

much of its germinating power may be lost.

Few of the Pacific birches are of importance for their wood, because within

the region most of them are too small or infrequent to form stands sufficient

to supply commercial or domestic uses. When they occur with a few other small

trees, they are useful as a protective cover on canyon streams, but otherwise they

are unimportant for the forester. Eastern and northern representatives of the

group are much more important forest and timber trees.

The birches from which our species descended existed in early geologic times.

Remains of them are found in the Cretaceous rocks of the Dakota formation

and hi the more recent Tertiary formations. In Tertiary times they inhabited

the north central and northwest coast region of this continent. Many species,

now extinct, also existed in Europe during the Eocene and Miocene periods.

Nine tree birches grow in the United States and adjacent Canadian ter-

ritory, of which four inhabit the Pacific region.

Western Birch.

BciuUi occidoiidlis Hooker.

DISTINGUISHING CHARACTERISTICS.

Very much confusion has existed regarding the identity of the true Bettila

occidentaUs, which, so far as now known, occurs only in northwestern Wash-

ington and adjacent territory in British Columbia. To Prof. C. S. Sargent

" The last bud on a season's twig is not strictly a terminal bud, such as is produced by

oaks, pines, etc., but a side or lateral bud, which appears terminal because the immature

terminal part of the shoot dies and falls late in autumn or in winter. This is true of

all birches.
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belongs the credit of finally separating this tree from the red-brown or bronze

barked tree {B. fontinalis Sargent) of the Sierra and Roclcy Mountain regions,

and also from the paper birch, B. papyrifcra, a form of which was thought to

Fig. 111.

—

lictula occUlciitaUs: u, fruiting twig; h, cone scale; c, d, seed, natural size and

enlarged.

occur in British Columbia and Washington. The latter, a more eastern and far

northern tree, is not known to reach the range of the western birch.
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Not locally called " western birch." but simply " birch." It is very desirable,

however, to use the more distinctive name given here, which is derived from the

tree's technical name.

It is the largest of our birches and, indeed, of any known species of birch.

Height, from 80 to 90 feet (not rarely 100) ; diameter, from 2 to 3 feet, or

occasionally larger. The smooth, shiny, light orange-brown trunks are clear

of branches for from 40 to GO feet, while the branches of the spreading, open,

round-topped crown droop considerably. Young trees have rather compact,

conical-shaped heads. All but the lower slender branches trend upward, but

with age they become more and more drooping. The thin bark is separable

into thin sheets, the freshly exposed surface being a clear" orange-color. Year-

old twigs are clear, light yellowish-brown, more or less very minutely hairy,

and with very few speck-like glands (abundant on young twigs) ; later, the

twigs become smooth and are without hairs and very shiny. Mature leaves

(fig. Ill), from 2J to 3i inches long, are thin, marked with minute dots (made

by resinous glands which cover the young leaves), dull deep green above (mid-

veins hairy) and light yellowish green beneath, where the yellow midvein and

its larger branches are minutely hairy. Leaf stems, more or less hairy and

minutely glandular. Mature cones (fig. Ill), somewhat erect, are about If to

li inches long and one-half inch or slightly less in diameter. Cone-scales

(tig. Ill, &) very minutely hairy on the outside, especially on the margins.

Minute seeds (nuts) with pale, very thin wings on two sides (fig. Ill, c).

Wood : Nothing now known of the characteristics of the wood, but since the tree

occurs only occasionally, it is not likely to be commercially important.

Longevity.—No records of age are available.

Extreme northwestern Washington and southwestern British Columbia ; possibly in

central British Columbia, eastern Washington, Idaho, and Montana. Range little known

at present.

British Columbia.—Mainly in Lower Fraser River Valley; a few trees at various

points on Vancouver Island, and reported at Donald, on Columbia River (long. 118°).

Washixgton.—Vicinity of Puget Sound, extending inland on Skagit River (above

Ruby Creek) to 4,000 feet in Cascades, and southward at least to Seattle ; occurs also

on islands of Puget Sound and on shores of Gulf of Georgia and Straits of Fuca. Lo-

cally noted at Sumas Prairie and Everson, in Whatcom County. Reported on Tukannon

River in eastern Washington, in Blue Mountains, at a point 10 miles southwest of Pull-

man, and in Whitman and Stevens counties. Much more careful field study is required to

define the eastern range of this tree, which appears to approach, in some individuals,

occasional western forms of Betula pairnrifcra. A birch recently found in Idaho and

Montana resembles the latter species, but it is suspected of being B. occidentalis.

OCCURRENCE.

On borders of streams, margins of meadows and lakes, in rich, moist, humous sandy and

rocky soils. Nothing further known now of occurrence nor of silvical characteristics.

Kenai Birch.

Bcttda IcciHiica Evans.

DISTINGUISHING CHARACTERISTICS.

The Kenai birch is a comparatively new and little known Alaskan birch,

called "red birch" and "black birch," names long used for the eastern birch

(Betula nigra). The name "Kenai birch," coined from the technical name, is

proposed to avoid confusion with najmes already appropriated.
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From 20 to 30 feet bigh, with a broad crown, and a short, very deep brown
to blackish brown, furrowed trllnl^, from 12 to 18 inches in diameter. Season's
twigs, large, clear red-brown, and dotted with minute light specks. Mature

Fig. 112.

—

Bctiila krnaica: a, fruiting twig; h, seed, natural size and enlarged; c, cone
scale, enlarged.

leaves (fig. 112), smooth throughont. dull deep green on their top sides and
lighter beneath ; both surfaces prominently marked by a net-work of veins

which, with the very delicate leaf stems, are yellow. Mature cones (fig. 112)
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somewhat upright, from seven-eighths inch to ahout 1 inch long and approxi-

mately three-eighths inch thick. Cone-scales, minutely hairy on their margins

(fig. 112, c), and the very small seeds (nuts) with thin wings on two sides (fig.

112, 6). Wood: Nothing is now known of the characteristics of the wood,

which, however, on account of the tree's rarity, can be of little commercial use.

LoNGE^^TY.—No records are available of the age of the tree or of its silvical

requirements, concerning which observations are needed.

RANGE.

Only on sea side of coast mountains of Alaska from head of Lynn Canal westward to

Kenai Teninsula and north end of Kodiak Island. Here, associated with Picca sitchen-

sis and Bcttiln alaslana. and reaching the same elevations as spruce ; on Lynn Canal,

growing to about 2.000 feet elevation; on Prince William Sound, to about 1,600 feet;

while on Kenai Peninsula it is abundant on top of plateau, extending up slopes to about

2,000 feet. At Sunrise, on shore of Turnagain Arm, and southward on west shore of

Cook Inlet to Halibut Cove, Kachemak Bay ; possibly extending inland, around head of

Alaskan Peninsula, into the interior and up Sushitna and Copper rivers, as well as over

passes at head of Lynn Canal. Reported on Koyukuk River above the Arctic Circle.

A few trees occur back of Kodiak village on Kodiak Island, while the species grows

abundantly in valley at head of English or Womons Bay, 8 miles south of Kadiak

village.

White Birch.

BcUila alaskaiia Sargent.

DISTINGUISHING CHARACTERISTICS.

White birch is a little-known Alaskan species. Its possible relationship to

some of the imperfectly known Asiatic white-barked birches has not been deter-

mined. The earliest record of it is from specimens collected on the Saskatchewan

River in 1858, after which date its identity was in doubt until 1901. There is

still much to be learned of its forest habits.

Ordinarily from 25 to 35 feet high—sometimes 50 or 60 feet, and about one-

half foot to 1 foot through. The hard, firm bark of large trees is thin, occasion-

ally almost white, but usually light reddish-brown, and is separable into thin

scales. The slender twigs, reddish-brown and smooth, are conspicuously covered

with minute, resinous, gland-like specks, as are also the young leaves. Mature

leaves (fig. 113), thin, smooth, deep green on their top sides, lighter green be-

neath, and smooth or minutely hairy on the small veins, as are often the deli-

cate, reddish leaf stems. INIature cones (fig. 113) more or less drooping, from

li to about li inches long and approximately one-third inch through. Cone

scales (fig. 113, c) minutely hairy on the margins; the very small seeds (nuts)

have broad delicate wings on two sides (fig. 11.3, l). Wood: Nothing is now

known of its quality and other characteristics. The fairly abundant occurrence

of the tree may render the wood, which is probably similar to that of the east-

ern paper birch, of commercial importance for some of the same purposes (small

turnery, etc.) for which that timber is extensively used.

Longevity.—No records are available of age.

Western British America and Alaska from Saskatchewan River and northern Rockies

northward to mouth of Mackenzie River ; on south side of Endicott Range, in Alaska,

and westward to the Arctic Ocean and Bering Sea ; and south to sea side of Alaskan

Pacific coast ranges. Distrilnition imperfectly known.

Western Canada.—Saskatchewan River and westward from Prince Albert (about

lat. 58°, long. 106°) ; northward (probably only near eastern base of Rockies), to
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Liard River, here crossing to interior plateau west of Rockies. Throughout MaclienzieR.ver Valley northward from Great Slave Lake, reaching its northern limit at Great

Pig. I13.-Betula alaskana: a, fruiting twig; h, seed, natural size and enlarged three
times

; o, cone scale, twice natural size.

fxTend^nf '""l,"' "f
"°"^'' "' '"'' "^'^'" <'"'^'^"* "^*- ^''^^ =^*»'> ^^'^^^ of Rockies, probablyextending southward m British Columbia only to Stikine River; little, however, is
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known now of its southern limit. Extends down Stikine River to Kloochman Canyon
(wliere river crosses coast range) ; occurring frequently with spruce and cottonwoods
northward throughout region east of coast ranges, except on Vpper Telly River above
Hoole River. Locally noted on Dease River, headwaters of Liard River northward to

Frances Lake, where timber line is about 4,000 feet ; on Stewart, Klondike, McQuestion,
and Yukon rivers ; at Dawson, Fort Selkirk, on Feels River, and at Fort Simpson.
Lewes River, but not above head of Fifty-mile River between Lake Marsh and Lake
Lebarge.

Alaska.—Probably not on sea side of coast mountains, except at Lynn Canal and
west of it, on Kenai I'eninsula and about Cook Inlet. Common in interior valleys and
throughout Yukon River Valley, in mountains, and toward west coast, northward as

far as timber extends. Noted on White and Tanana Rivers (up to 3,400 feet). Copper
River (below 2,000 feet), Sushitna River to headwaters, Chitna River (tributary to

Sushitna) and adjacent Skolai Mountains, Kuskokwim River from Kolmakof to head-

waters, Allen, Kanuti. Dall, and Kowak rivers (up to about 2,."iOO feet), Koyukuk River
up to Roberts Creek, and Chandler River to a few hundred feet above Chandler Lake
and on head tributaries to 600 feet above main river. Sea side of passes at head of

Lynn Canal from point a short distance below summit, becoming very common at low
elevations nearer sea ; locally noted at Chilkoot, Portage Bay, and on Chilkat Inlet.

Abundant over Kenai Peninsula plateau, reaching timberline, with white spruce and
balm-of-Gilead, at 1,000 to 2,000 feet elevation, and extending to shores of Turnagain
Arm, up Sushitna River and its tributaries and also to west side of Cook Inlet ; here

abundant, especially at Tyonek, reaching 2,000 to 3,000 feet elevation. Occurs sparingly

farther south on west shore of Cook Inlet at head of Iliamna Bay, and inland about
lakes Iliamna and Clark (southern limit of timber at head of Alaskan Peninsula).

OCCURRENCE.

In vicinity of streams and on lower hill slopes in moist gravelly soils, mingled with
spruces and other conifers of its range. Silvical habits, etc., undetermined.

Mountain Birch.

Betiila fo))ti)i(i1is Sarsent.

DISTINGUISHING CHARACTERISTICS.

Mountain birch is a slender, graceful tree or tall shrub, long known as Bctula

occ'ulentalis Hooker, a name which is now known to belong to an entirely differ-

ent tree. This discovery necessitated giving the mountain birch Its present

name, Betula fontinalis. There is still some doubt, however, in regard to the

true identity of at least one form of this tree. This can be cleared up only by

further field study.

This tree has several conflicting and inappropriate field names, such as

" black birch," " sweet birch," " cherry birch," " water birch," and " canyon

birch." Mountain birch is proposed as more suitable, since the habitat of the

tree, in contrast with that of most other birches, is distinctly a mountainous

one.

Very commonly a slender-stemmed, shrub-like tree from 10 to 15 feet high

(in dense thickets), but sometimes from 25 to 30 feet high and from G to 10

inches through. The deep, shiny, old-copper-colored bark of the trunks dis-

tinguishes it from other asociated trees. The thinly foliaged crown is composed

of very slender branches with delicate pendent twigs. When young the twigs

are gi-eenish and more or less thickly covered with i-esinous, shiny dots (glands),

which disappear gradually in one or two seasons, during which the twigs

become deep red-brown or copper-brown and more and more shiny. Mature

leaves (fig. 114), resinous dotted at first, are smooth, except for numerous dots

on the lighter green under surfaces ; leaf stems also with glandular specks and

minute hairs. Fruiting cones (fig. 114), ripe in early summer, about seven-
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eighths inch to IJ inclies lono- • tim n,!,,,,^^^

Miry at the top end (fig. mV.)
^^^-^--^-d seeds (nuts) minutely

Fig. lU,-^Betiila fontinnJis: a fruitino- t^-\„. 7 , . .o, nuiting t^ig, h, seed, twice natural size; c, cone scaletwice natural size. '
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to the small size of the trees, too little of the wood is available for commer-

cial use.

Its dense thickets bordering rocky canyon streams and in gulches are very

helpful conservers of the scanty water supply in its range.

Longevity.—Records of the ages attained by large trees are not available.

Young stems indicate rapid height and diameter growth ; those from .S to G

inches in diameter are from 18 to .30 years old. Further investigation of lon-

gevity is desirable.

RANGE.

British Columbia and probably Yukon and southward into Colorado, possibly to

northern New Mexico, southern T'tah, Nevada, and central California ; westward to east

side of Pacific coast and Cascade ranges of Canada, Washington, and Oregon : east side

of northern California coast mountains and east side of Sierras of central California

;

eastward to Upper Saskatchewan River in Alberta to such outlying ranges as Bear

Paw and mountains at head of Musselshell River, in Montana, to mountains of North
eastern Wyoming, to Black Hills, South Dakota, and to northwestern corner of Ne-

braska. Generally in valleys and canyons. In Washington and Oregon, at 1,G00 to

4,500 feet elevation ; at 5,000 to 10,000 feet in California Sierras ; at 4,000 to G,000 feet

in Idaho ; at 3,000 to 6,500 feet in Montana ; at 5,000 to 9,000 feet in Colorado.

Western Canada.—Throughout British Columbia, from Upper Fraser and Peace

rivers, and probably farther north, southward and eastward over Continental Divide to

eastern Rocky Mountain foothills in Alberta ; extending eastward, also, down Saskatche-

wan River to Edmonton. Not detected west of Pacific coast mountains. Locally noted

on mountains east of McLeods Lake, on north Saskatchewan River from Edmonton to

Victoria ; on Columbia River from Golden City to Selkirk summit.
Washington.—Generally distributed, but not common on streams throughout eastern

half of State, and usually at 1,600 to 4,200 feet elevation. Westward to Okanogan
River, Columbia River, in its north and south course below the Great Bend and to Yak-
ima River ;

possibly also to eastern foothills of Cascades ; northward to Okanogan
River and Colville Indian Reservation and probably into Canada, and southward to

Blue Mountains. Locally noted as follows : Conconully, in Okanogan River Valley

;

Wenache, on Columbia River; Wenache Mountains; Coulee City (Douglas County) ; Co-

lumbia River Valley and divide between Columbia and Yakima River, also on banks of lat-

ter stream; Umptanum Creek (tributary the Yakima); Spokane; Hangman Creek
Spokane County ; Pullman, and at Almota, near Pullman, also at point 10 miles south-

west of Pullman; Touchet River and Waitsburg (Blue Mountains),
Oregon.—Throughout eastern part, west to eastern foothills of Cascades. Cascade

(North) National Forest, but not widely distributed. Locally noted in Columbia River

and Deschutes River valleys in northern Wasco and Sherman counties, the Columbia
Valley in Gilliam, Morrow, and Umatilla counties, and John Day Valley in northern Gil-

liam County.
California.—From Siskiyou to Humboldt County and eastward to Surprise Valley,

east of Warner Mountains ; southward, chiefly on east slope of Sierras to near their

south end. About Mount Shasta only at south end of Shasta Valley (northwest of

mountain), at 3,000 to 4,000 feet elevation. On east side of Sierras, common on all moun-
tain streams at about 4,500 to 9,000 feet, particularly those on west. side of Owens Val-

ley; south to 10 miles north of Walker Pass (northeastern Kern County), south limit;

locally noted near Mono Lake, on Rock Creek (Mono County), afc 4,500 to 7,100 feet, and
near Lone Pine (Inyo County). West side of Sierras, detected only in head basin of

South Fork of Kings River above Simpson's Meadow, and in canyon of Bubbs Creek
(head tributary South Fork of Kings River) below a point 2 miles from head.

The detailed range of this birch east of the Pacific region will be dealt with

in a later bulletin,

OCCUBBENCE.

Borders of lower mountain streams and canyons in moist, gravelly, and rocky soils.

Forms long lines and patches of pure (thicket) growth.

Climatic Conditions.—Similar to those of mountain mahogany.
ToLER.iNCE.—Requires full top light ; its own moderately dense side shade produces

very slender, long, clear stems.

Reproduction.—Abundant seeder. Seed, of medium high germination, but of transient

vitality. Seedlings abundant in moist or wet washed mineral soil.
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ALNUS. ALDERS.

Trees aud shrubs of this group are known always as alders. The trees

are of small or medium size—rarely over 75 to 90 feet in height. The bark is

often smooth and gray, sometimes marked conspicuously with large, chalky-

white areas ; only the trunks of large trees have scaly bark—chiefly at the base.

The dense, brittle wood is composed largely of sapwood, with only a small core

of reddish brown heartwood.

Alders shed their leaves in autunm, but while they are still green. The
leaves are conspicuoiisly straight-veined, the veins from the midvein miming to

the margin of the leaf. Alder buds, formed eai'ly in summer, are peculiar in

being raised on a well-defined, minute stem and in not being scaly. Male and

female flower clusters, each borne on different parts of the same branch, are

produced in a partly developed state the summer before they open. Both are

then small, cylindrical bodies. The male clustei'S (the larger) become in spring

from 2 to G inches long ; they are pendent, and terminate a branchlet. Lower
down on the twig are produced the very much smaller female flower clusters,

which develop into small, woody, persistent cones, between the scales of which

nmnerous very small, flat seeds (nuts) are borne. The cones are green in

autumn when the seeds are mature, but later become brown, and in late fall or

in early spring they gradually open their scales and liberate the seeds. The
seeds of some species have very small and narrow gauze-like marginal wings,

while those of others are wingless (figs. 115 to 120). Seeds of the latter type

are rather heavy and are not distributed by the wind, but depend for distribu-

tion largely upon water. Winged seeds are very buoyant and easily wafted by

the wind.

Commercially the alders are of scarcely more than secondary importance.

Only one of the Pacific species produces useful wood ; the others are too small

for any purpose except fuel, for which all s])ecies are very commonly used.

They grow in moist or wet situations, from sea-level to over 7,000 feet elevation.

A common habitat is in river and canyon bottoms, along mountain streams, and

on wet mountain slopes.

Six tree alders inhabit the United States and adjacent territory (on both the

north and south), while foiu- of these occur within the Pacific region. Many
species of alders existed in the early epochs of the earth's history ; remains of

them are found in Eocene and Miocene I'ocks of the Tertiary period.

White Alder.

Alnus rhdmhifulia Nuttall.

DISTIXGUISHIXG CHARACTERISTICS.

The name " white alder " is not known to be used in the range of this tree,

but it is proposed for the want of a distinct common name, and refers to the

tree's pale greenish foliage. So far as is now known, the tree's field name is

simply " alder."

Similar in general appearance to the red alder, from which it is probably

not distinguished by laymen. It differs from the latter tree in having .thin,

conspicuously scaly, brown bark ; the scaly bark extends considerably higher

up on the stem than that of red alder, which is commonly unbroken and smooth.

The stems are usually straight, from 50 to 75 feet high and from 18 to 24

inches in diameter, often only 30 or 40 feet high and from 8 to 12 inches in

diameter. Trunks are clear of branches for about one-half to two-thirds of

their length, aud the crowu is rather broad, open, aud dome-like, with middle
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and lower branches which droop decidedly at their ends. Twigs of the year
are smooth, with distant light-colored specks, and reddish yellow ; the dull

red bnds are coated with light-colored, scaly down. Mature leaves are charac-
terized by light yollow-green upper surfaces and, particularly, by their usually

^'ar
Fig. 115.

—

AXnua rhombifolia.

fine-toothed, wavy borders (figs. 11.5, IK!), which are curled a little toward the

under surface, the gland-tipped teeth, of different sizes, standing out irregu-

larly. The toothed border, only i-arely somewhat double toothed, differs greatly

from the rather regularly double-toothed borders of leaves on other Pacific
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alders Under surface of leaves, including the prominent yellow midvelns, their

branches and the leaf stems, have very minute soft hairs. Mature cones

(Q<r 116) vary from about one-half to nearly seven-eighths of an mch m length.

Mo'st of them' shed their mature seeds in midwinter, but a few shed them very

Fig. 116.

—

Alnus rhomhifolia: a, seed.

late in the autumn. Ends of the cone scales, somewhat thickened, and with an

intended lobe. The seeds have very thin hard borders (fig. HO, «)• Flowers

open in midwinter, when the pendent male clusters are most conspicuous. 4, to

5i inches long and as thick as a pipe-stem. Wood, pale yellowish-brown; of
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somewhat lighter weight than that of the red akler. Its principal value is for

fuel, but it is suitable for cabinet work.

Longevity.—Little is knowu of the age limits. Trees from 12 to 15 inches

m diameter are from 37 to 50 years old.

KANGE.

I-rom nortlipvn Idaho to the eastern slope of the Cascade Monntains of Washincrton

and southeastern Oregon, and southward throu>?h California (coast ranges, western

slopes Sierra Nevada, San Bernardino, San Jacinto, and Cuyamaca mountains).

OCCURRENCE.

Canyon bottoms and borders of foothill and lower mountain streams, commonly in moist

gravelly or rocky soils. Forms dense stretches, lines, and patches of pure growth, and

is often mingled with California sycamore, Oregon ash, western dogwood, and, occa-

sionally broadleaf maple.

CiiiiATic Conditions.—Similar to those of Oregon ash.

Tolerance.—Endures great deal of shade throughout life, but requires moderate over-

head light for best height growth ; dense side shade clears and produces long stems.

Repeoduction.—Abundant seeder in open stands on stream borders, where crowns are

large ; much less prolific in dense stands. Reproduction fretiucnt and best in moist or

wet sand, gravel, or humous soil, where seedlings grow rapidly.

Mountain Alder.

Alnus ten uifolia Nuttall.

DISTINGUISHING CHARACTERISTICS.

Mountain alder has no distinctive field name, but is called simply " alder."

The name mountain alder, here proposed, refers to the tree's high mountain

habitat.

Very commonly with slender, bent stems, from G to 15 feet high (In dense

thickets), or, at best, 20 or 25 feet high, and under 6 inches in diameter (rarely

with a straight trunk). The narrow, dome-like crown of larger trees is com-

posed of slim branches which stand out and droop a little. On small trunks the

bark is smooth, thin, and dark gray-brovvu ; on larger trunks it is lightly seamed,

with thin scales, and brown tinged with red. Season's twigs, with clear red,

very minutely downy buds, are pale brown, tinged with purple-red, shading

into gray lower down. Mature leaves (fig. 117), about 2^ to 3^ inches long, or

4 to 4i inches long on strong shoots, are deep grass-green and smooth on their

upper surfaces; beneath they are very light yellowish green, usually smooth, but

sometimes minutely downy ; leaf stems and midveins, yellow. Borders of leaves

cut into coarse teeth which are themselves finely and sharply toothed, the teeth

pointing forward. Mature cones, about one-half to five-eighths of an inch long

;

ends of cone scales very thick and with about 4 minute rounded lobes, or sub-

divisions—ends sometimes without these and scpiarish. Seeds with very nar-

row, very thin borders (fig. 117, «). Flowers open in early spring, when the male

clusters become 2 to 3 inches long and about three-sixteenths of an inch thick.

Wood, light brown. Of no commercial use on account of the small size of the

tree.

Longevity.—Not fully determined. Stems from 2 to 5 inches in diameter

are from 14 to 37 years old.

Imjiortant as a member (»f the forest on account of the protection it affords

the headwaters and lower courses of mountain streams and springy slopes.
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From Yukon Territory (Francis Lake) and British Columljia (south to lower Eraser

Riveri through the Rocky Mountains to northern New Mexico and Lower California.

Fig. 117.

—

Alnus tcnuifolia: a, seed.

West to eastern Washington and Oregon and headwaters of streams of western slope

of Sierras at 6,000 to 7,000 feet.
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OtTURREXC K.

Characteristic on heads of mouutaiu sti-eains. si)riiii;y aud bogs.v slopes, jjnlches, bor-

ders of high meadows and lakes, in wet, nuuky, but usually rocky soils ; abundant water

(saturation) in soil essential.

Forms large, dense, pure thickets with adjacent lodgepole pine, mountain and vine

maples, black cottonwood, willows, and aspen.

Climatic Conditions.—Similar to those of lodgepole pine (at high elevations).

Tolerance.—Appears to endure much shade in seedling stages, but seeks full top

light later ; probably less tolerant than red and Sitka alders.

Repkodiction.—Plentiful annual seeder. Seedlings rather abundant in wet or moist

muck and litter, in shade or in open.

Red Alder.

AInu'< oregoua Nuttall.

DISTINGUISHING CHARACTERISTICS.

Red alder is one of the two largest I'acifie alders ; it reaches a height of

from 60 to 90 feet, and a diameter of IS to 30 inches—occasionally a little

larger; usually 35 or 40 feet high aud from 10 to 15 inches through. The trunks

are straight, giving off rather slim hranches which droop in a narrow, long,

dome-like crown. The thin-barked, smooth-looking, light ashy gray aud whitish

trunks are clear of branches for one-half or two-thirds their height. Large

trunks have distinctly but very shallowy seamed bark, the thin ridges l)eing flat,

narrow, and occasionally connected by smaller side ridges. Season's twigs

are clear, shiny, mahogany-red, with numerous light-colored dots, and are

sometimes slightly or considerably hairy, especially toward their ends; deep

red buds covered with a light-colored scale-like down. :\Iature leaves (fig. 118)

are smooth and deep yellow-green above, sometimes with minute sparse, white

hairs
;
paler beneath and coated with very short, rust-colored hairs—often heavi-

est on the yellowish veins; large leaves of vigorous shoots are least hairy.

Ordinarily leaves are about 3 to 5i inches long, but are from 6 to 30 inches on

strong shoots. The toothed borders of the leaves are very slightly curled

toward the under surface. Tassel-like male flower clusters are from 5 to 6

inches long, and about one-fourth inch thick. Mature cones (fig. 118), which

shed their seed in autumn, vaiy in length from about one-half inch to 1 inch;

seeds (fig. 118, a) have very narrow, thin, wing-like margins. Ends of cone-

scales, very thick and blunt—squarish. Wood, pale reddish-brown, brittle, and

light when dry; newly cut the surface of the whitish sapwood soon becomes

stained a red-brown. One of two Pacific alders which are large enough to

furnish saw timber. The cherry-like, fine grain is attractive when finished,

making the wood suital)le for cabinetwork, for which it is used to some extent.

Longevity.—Not fully determined. Grows r;ipidly during first 20 or 30 years.

Trees from 10 to 18 inches in diameter are from 28 to 55 years old.

From Sitka, Alaska, through islands and coast ranges of British Columbia, western

Washington, and Oregon to California (coast ranges to Santa Inez Mountains, near

Santa Barbara).
OCCUBBENCE.

Borders of streams and adjacent moist bottoms, benches, and gentle slopes ; in fairly

well-drained, rich, humous, rocky, or gravelly soils. Largest in Puget Sound country.

Abundant soil moisture and rich soil requisite for best growth.

In extensive belts (at north), patches, and lines of pure growth, or sometimes mingled

with Nuttall and other willows, black cottonwood, grand fir, broe.dleaf and vine maples,

and western dogwood.
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Sitka Alder.

Ahius sitclnn.-ii.-; (Kegel) Sargent.

DISTINGUISHING CHARACTERISTICS,

From lack of field knowledge, Sitka alder, a uniciuely distinct species still

little known to lay jieople. has remained in comparative obscurity from 1832

until recently. Its habitat and range are yet imperfectly known. Its field name
is "alder," and it is ])roba]ily not distinguished by laymen from other alders

of its range.

r\

^'07
Fig. 119.

—

Alnus .sitchcnsis.

A slender shrub from 4 to G feet high (in large thickets) or occasionally a tree

from 20 to 30 feet high and from 4 to 8 inches through. Usually crowded in

shady places, its crown of nearly straiglit. hoiMzontal branches is narrow and

open. The trunk bark is smooth, thin, and dull gray, with a bluish tinge.
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Season's twigs, minutely hairy when young and thickly glandular-dotted, are

clear, shiny, yellowish brown, and marked with rather large light-colored specks.

Mature leaves (figs. 119, 120)—when young notably sticky, with numerous
glandular specks—thin and papery, smooth, yellowish green on their top sides

;

I

Fig. ll-'O.

—

Alnus sitchcnsis: a, seed, natural size aiul enlarged.

much lighter yellow-green and shiny beneath, somewhat as if thinly varnished,

or sometimes minutely brown-hairy on the midveins and in the corners of the

side veins. Male flower clusters about 3 to 5 inches long and one-thh-d of an

inch thick. Mature cones (fig. 120), from five-eighths to three-fourths of an
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inch long and about tbreo-eigbttis to seven-sixteentbs of an incb tbrousb, bave

scales witb blunt tbick ends and minute gauze-winged seeds (fig. TJO, a). The
thin seed-wing is a very distinctive cbai*acter.

Wood : Nothing is known of the characteristics of the wood, which is prob-

ably very much like that of the mountain alder {Alnus tenuifolia) ; not known
to have any economic use, but, when large enough, suitable for charcoal and

fuel. The tree is useful as a forest cover for its firm thickets, which protect

lower mountain stream and springy slopes at lower elevations than those at

which the mountain alder grows.

Longevity.—No records of age are available.

RANGE.

Norlhwest coast from Alaska to Oregon and to west slopes of Rockies in Alberta and

Montana. From sea-level to 3,000 and 4,000 feet (timber line) in Alaska, and chiefly

above 3,000 feet in British Columbia and United States. Of tree size mainly in Alaska.

Range imperfectly known.

OCCURRENCE.

In moist bottoms, lower courses of mountain streams, and marshy flats, in humus-
covered, rich, rocky, or gravelly soils. Forms pure stands over limited areas, or mingled

with willows (at north), occasionally with western red cedar and broadleaf maple.

Ci/iM.\Tic Conditions.—Similar in part to those of western red cedar.

Tolerance.—Endures considerable shade, especially in early life, but requires over-

head light in later stages. Seeding habits and reproduction undetermined.

Family CUPULIFEIl.ffi.

A very important family of most useful hardwood timber trees, which includes

chestnuts, beeches, hornbeams, and oaks. A characteristic of their fruits,

which are nuts, is that they are wholly or partly inclosed by a usually woody,

separable covering, as in the prickly " burs " of chestnuts and beeches and the

scaly or bristly cups of acorns. Flowers, male and female, are each borne

on different parts of the same tree, often on different parts of the same

branch, usually greenish or yellowish, and, with one or two exceptions, incon-

spicuous and unlike in appearance the showy flowers of cherries, magnolias,

and many other groups of broadleaf trees. The fruits of some meml)ers ripen

in a single season, while those of others require two seasons to complete their

development. Fruits of all are heavy, falling only beneath the mother trees

and depending for their distribution upon flood waters and streams, or upon

birds and mammals which carry or store them away for food, and thus, when

they do not eat them, help to spread and propagate them. The leaves, mostly

shed in the autumn of each year, but evergreen in one division of the family,

are produced singly, never in pairs.

CASTANOPSIS. CHINQUAPINS.

Members of the cliin(piai)in grou]), as the nam(> indicates, are chestnut like

in some of their characters, and are closely related to the chestnuts on one side

and to the oaks on the other. Some of them have hard, heavy, strong wood,

while others produce lighter and softer, brittle wood, unlike that of either

chestnut or oak in appearance, but like that of both in containing tannin. The

bark also contains tannin. Smooth twigs with scaly buds. They are character-

ized by their thick, evergreen leaves and (in our species) by their prickly fruit

burs, which, though smaller outwardly resemble somewhat the burs of the

common chestnut. The fruit (burs) require two seasons in which to mature
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and contain from 1 to 4 thin-shelled nuts, which (in our species) are released

by the opening of the bur. Male and female flowers minute (male much more
numerous than female), 3 in a minute cluster, arranged on cylindrical, long,

upright stems. The male clusters grow from the bases of leaves produced that

season, while the female flowers, also borne in 3-flowered minute clusters, are

arranged on the base of the stems bearing male flowers (fig. 121). Flowers

depend entirely upon the wind for carrying pollen from the male to the female

flowers, and for this reason male flowers are much more numerous than female

ones. Like the chestnuts and oaks, the trees of this group have large, long

tapi'oots. One species only, a native of the Pacific region, occurs within the

United States.

Western Chinquapin.

Castanopsis chrysopliylla (Hook.) A. de Candolle.

DISTINGUISHING CHARACTERISTICS.

The field name of western chinquapin is simply " chinquapin," probably from
the close external resemblance of the fruit burs to those of the eastern chinqua-

pin (Castanea pumila). Sometimes it is called " goldeuleafed chestnut," in

reference to the yellow under surface of the leaves.

Under the conditions most favorable for growth it has a straight trunk from

SO to 100 feet high and a diameter of from 3 to 4 feet, while authentic records

show that it may attain ;i height of 150 feet and a diameter of from ."> to 10 feet.

Such trees are very rare or probably not in existence now. Ordinarily it is

from 30 to 50 feet high and from S to 15 inches through. (The high moiuitain

form is a low shrub, with slender, ha If-prostrate stems, and has been distin-

guished as Castanopsis chrysophyUa minoi:) Large trees have fluted trunks

and are clear of branches for from one-half to two-thirds of their length. The
big limbs of young trees stand out in a close, pyramidal crown, while in old

trees they form a dome-like crown. The bark of young trees is thin, smooth,

and dark grayish, but that of large trunks is from three-fourths inch to li

inches thick or more, deeply seamed, and composed of very wide plates, which
are reddish brown externally and brilliant red within. The evergreen leaves

(figs. 121, 122), those of each season's growth persisting about three years, are

thick, leathery, deep shiny yellow green on their upper sides, while beneath they

are coated with minute golden yellow scales, as are the leaf stems. They are from

2^ to 3i inches long, or on vigorous shoots from 4 to inches long. Flowers

open in early summer, but not uncommoidy continue to open throughout this sea-

son and into midwinter. The fruit matures in the autumn of the second season,

when the spiny burs (fig. 122), about 1 to If inches in diameter, split open
irregularly by 4 divisions, liberating the edible nut, which is shiny, yellowish-

brown, sweet, and usually single. Wood somewhat brittle, fine-grained, rather

soft, pale reddish brown. Excellent saw timber is furnished by large trees,

and the wood is suitable for agricultural implements. The region of large

growth, though comparatively small, is one in which commercial hardwoods are

scarce, so that this timber is of very considerable economic importance.

Longevity.-—Very little is known concerning the age, which in large trees is

believed to exceed 500 years. Trees from 18 to 25 inches in diameter are from

145 to 190 years old.

EANGE.

Southwestern Washington to southern California. Cascades, from Skamania County,
Wash., southward through those of Oregon (chiefly on west slope) and coast ranges and
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Sierras of California to San Jacinto Mountains. Shrubby thronshout its range, except

in Oregon Cascades and in coast mountains of northwestern California."

Washington.—At Moffat's Springs, Skamania County, the only station now known.
Oregon.—Valley of Columbia Kiver, in vicinity of the Cascades, and soutliward over

western slope of latter range, often crossing to east slope, as at Mount Pitt, and extend-

ing eastward to Klamath-Deschutes Divide; generally at 2,000 to 5,000 feet elevation;

also in Siskiyous and westward to southern coast mountains of Siskiyou National Forest.

Locally noted at Dalles of Columbia, on Mount Hood, near rim of Crater Lake and at

I'ort Orford.

Fig. 121.

—

Casianopsis cluysoiihtjlJa, flowering branch.

Califounia.—Lower mountain slopes throughout northern part, from seaward coast

range, eastward to Mount Shasta, and southward on l)oth slopes of coast ranges, and
mainly on west slope of Sierras, to San .Jacinto Mountains ; generally at 3,000 to 6,000

feet, in north, but at 8,000 to 10,000 feet in south. High ridges of Klamath and Trinity

National forests (as chaparral), but also below 3,500 feet and under Douglas flr, espe-

« The shrubby form of eastern California has been described as C. sempervirens (Kell.)

Dudley, and that of the southern coast ranges has been separated as C. chrysophylla

minor Benth.
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cially on South Fork of Trinity River ; locally noted on South Fork Mountain and ou Can-

yon Creek. In yellow pine belt, at 3,000 to 6,000 feet in Mount Shasta National Forest,

being locally noted west of McCloud. In Plumas, Diamond Mountain, and Lassen Peak,

Yuba, Tahoe, and Stanislaus National forests, at from 2,000 to 6,000 and 6,500 feet

;

Fig. 122.

—

Castnnopsix chrysophijUa.

in Stanislaus Forest, at 8,000 feet. Locally noted at Glacier Point, Yosemite Valley. In

Sierra National Forest, generally between 6,000 and 8,000 feet ; locally noted on South

Fork of Kings River from Millwood to Bubbs Creek, on Kaweah River and North Fork
of Kern in .leffrey pine belt ; detected on east slope of Sierras, at point opposite Reno,
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Nevada, in the yellow pine belt, at elevations of from G,000 to 7,500 feet, and also oppo-
site Lone Pine, at 9,000 to 9,500 feet ; probiibly occurs at many other points on this

slope. Abundant in northern coast ranges, especially near coast. Frequent about San
Francisco Bay, as on Mount Tamalpais, Oakland Hills, and Mount St. Helena ; as also

on seaward range south of San Francisco, in Santa Cruz Mountains, and at Monterey
on north side of Huckleberry Hill. Probably also in Mount Hamilton Range. Uather
scarce in Santa Lucia, San Luis Obispo, Santa Barbara, and San Gabriel National for-

ests, but frequent in San Bernardino National Forest, where it forms an important part
of chaparral at 8.500 to 10.000 feet elevation, while in San Jacinto National Forest it

grows at from 8,000 to 10,800 feet.

OCCURRENCE.

Mountain slopes, sheltered ravines and valleys, slopes of canyons and gulches ; in

rather dry or extremely dry rocky and gravelly soils. Largest in valleys of northwest
California ; small or shrubby at high levels elsewhere.

In dense pure-growth thickets over large areas in latter regions, interspersed with
low forms of canyon live oak, western juniper, scrubby Jeffrey pine, scrub oak and cha-

parral ; but often scattered among redwood and Douglas fir.

Climatic Conditions.—Combine those of white fir and Jeffrey pine (at high levels)

and of Douglas fir and redwood (at lower levels).

Tolerance.—Very tolerant of shade ; in later life endures side shade but requires

overhead light for best height growth, clearing its long trunks well in close stands.

Reproduction.—Abundant seeder, but less so in mixed stands, where seedlings are only
fairly frequent ; more plentiful at higher levels, where washing covers seed in crevices and
pockets in shade of seedlings and other pl.ints. Much seed eaten by rodents.

QUERCUS. OAKS.

The oaks form a large group, composed almost entirely of trees, some of

which are the most important timber trees of North America. They are world-

famous trees, which through their powerfully built trunks, branches, and roots,

have earned the reputation of the greatest physical sturdiness. The great

strength and other useful commercial qualities of their woods, together with
the fact that many of the species occur over large areas in nearly pure forests,

render these trees of the highest economic value. Most of them are long-lived

and very aggressive in their persistent efforts to maintain themselves, through

seed and sprout reproduction, against fire and the ax, and against other forest

trees and to extend their domain. With some exceptions they grow rather

slowly and require several centuries to produce the high-class saw timber

which our virgin oak forests once furnished in great quantities, but which now
is rapidly disappearing. They are cosmopolitan, and' adapt themselves to dry,

sterile soils, as well as to moist, fertile ones, and to cold as well as to temperate

and tropical climates. They prefer, however, temperate regions, in which the

number of species is greatest. In altitudinal range they are equally inire-

stricted, for they push their sturdy ranks from near the sea far up mountain
slopes and canyons to nearly 10,000 feet elevation.

The two broad classes of our oaks—the white oaks and the black oaks—are

popularly distinguished by the color of the wood and bark. Technically they

are based upon different habits of producing fruit (acorns). The white oaks

produce their acorns in one season ; tlie black oaks produce theirs in two
seasons. There are four exceptions which do not fit these classifications,

namely, two Pacific oaks, which have wood resembling that of whltt» oaks but

which require two seasons to mature their acorns, and one Atlantic and one

Pacific oak which have the darker wood and bark of black oaks but which
mature their acorns in one season.

Many oaks have massive and straight trunks; most of them have furrowed

and scaly bark and particularly large, powerful branches which often form im-
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meusely wide but storm-firm crowns. The hard, characteristically porous

wood (pores occupying mainly one portion of the annual layer) is exceedingly

strong in some oaks, and, with the bark, is astringent, due to the presence of

large amounts of tannin.

The leaves of oaks occur singly on the branches—never in pairs, one opposite

anothex". The winter buds, rounded, angled, or pointed, are formed of overlap-

ping scales. Some oaks shed their leaves in autumn of each year ; others,

have evergreen leaves, which are shed the second or third year.

Male flowers, minute, arranged singly on thread-like stems, hang down in loose,

tassel-like clusters from buds on twigs of the previous year's growth. Female

flowers, minute, very inconspicuous, bud-like bodies, are produced singly or

several in a stemmed cluster, from the bases of young growing leaves of the

spring; they develop into a nut-like fruit (acorn) in one or two seasons.

A notable exception to this arrangement of flowers is found in a section of the

genus Qucrcus Pasunia (treated by some authors as a distinct genus). In these

oaks, from 3 to 5 male flowers occur together, the groups are scattered along up-

right stems and grow singly from the bases of young leaves of the .season (some-

times from the bases of the leaves of the previous year). Single female flowers

are also borne at some of these leaf-bases, usually at the uppermost ones.

Flowers- of all oaks are fertilized by the wind. The acorns which mature in

a single season grow steadily to full size during that period, while those which

mature in two seasons develop only very slightly the first summer (appearing

as miniature acorns), and begin to increase perceptibly in size only at the open-

ing of the second season. Mature acorns of annual-fruiting oaks are therefore

found on twigs of the year, while those of bienninl-fniiting oaks are attached to

2-year-old twigs. By inspecting the biennial oaks in autumn or winter it

may always be determined whether or not they are to bear seed the following

season. Seed production is more or less periodic, at intervals ranging from

one to three years; but occasional trees bear fruit for several consecutive

seasons.

The fruits, called acorns, are distinctive in having a separable, scaly—some-
times bristly^—cup partly or almost wholly inclosing the smooth, thin-shelled nut.

Seed of the white-oak acorns is usually whitish, sweetish, and palatable, while

that of black-oak acorns is yellowish and bitter with tannin. In autumn,

when the nuts are mature, either the nuts fall from the cups or, in the less

easily separable fruits, both nuts and cups fall together.

Under favorable conditions acorns may germinate in autumn, but they com-

monly do not germinate until spring. The seed, or firm, inner body of the

acorn, consists of two seed-leaves, separated down the center, and from between

these, as germination proceeds, grow both the root, or radicle, and the main
stem of the little oak. Unlike those of some other trees, the seed-leaves of the

oaks do not form the first green, leaf-like organs, but remain in the split shell

and furnish nutriment to the growing stem and root until their supply is

exhausted, when they become black and later fall from the stem. A character-

istic of the seedling is the production of a very large, long taproot. This grows
for the first one or two years at the expense of the stem, which gains but little

in height meantime. It enables seedlings repeatedly to survive ground fires

which kill the short stem. A new shoot may be formed many times and the

little tree finally establish itself.

Acorns are disseminated entirely through the agency of flood waters and
animals. Mammals and birds eat them in large numbers and so reduce the

chances of reproduction, but by burying or otherwise storing them for winter

use they virtually plant them.
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Oaks are of ancient origin, remains of them found in the Cretaceous and

Tertiary periods showing that they once occupied a much more northern

habitat than their existing descendants do now.

Approximately '100 sjiecies of oalcs are Ivuown in the world. About 53 species

occur within the United States, and all except 3 or 4 of these are trees. Four-

teen tree oaks inhabit the Pacific region. All of these enter or belong wholly

to California, while one or two of them extend into the southern Rocky Moun-

tain region. This enumeration of species does not include numerous varieties

of oaks, nor hybrids, of which a good many have already been described. Others

are likely to be discovered.

Valley Oak.

Qucrcua hihata Nee.

niSTIXOUISIIING CHARACTERISTICS.

Valley oak, so called because it grows chiefly in open valleys, is the largest

of western oaks. A striking characteristic is its scattered occurrence. Massive,

short-trunked individuals, with enormously broad, often symmetrical, round-

toped crowns, grow naturally far apart, forming picturesque vistas through

their open ranks. The huge trunk, with grayish, deeply furrowed bark, gives

ofiC very large, rough-barked, arching limbs at from 8 to 25 feet from the ground,

the drooping lower branches sometimes reaching the ground. Occasional trees

have tall, undivided trunks, with small spreading or drooping short branches

in a narrow, dome-like crown ;
generally, however, there is not more than a single

length of clear saw timber in the trunks. Height, from GO to 75 feet, sometimes

80 or 100 feet, with a diameter of from 30 to 40 inches or more. As it straggles

up narrow valleys into the foothills it becomes small, often under 30 feet in

height and 1 foot through. Mature leaves (fig. 123), shed in autumn, are

variable in size and form on the same tree; deep green and minutely hairy

(star-shaped hairs) on their top sides, lighter and minutely hairy beneath;

leaf stems also hairy. Acorns (fig. 123), matured in one season and sometimes

produced in very large quantities,^ are also variable in size; bright chestnut

brown when ripe. Wood, pale dull brown, very brittle, firm, often cross-grained

and difficult to split or work. On account of its poor timber form the trees are

rarely if ever cut for anything but fuel, for which, however, they are much

used.

Longevity.—Nothing is known of the extreme age attained, but it is believed

to reach at least from 300 to 400 years. One tree 21 i inches in diameter showed

an age of 57 years.

RANGK.

Western California.—Interior plains and valleys of coast ranges and western foot-

hills of Sierras from below mouth of Pitt River on upper Sacramento River, at the north,

where it grows from sea level to 2,000 feet, southward to Tejon Pass, Tehachapi Valley,

Antelope Valley (west end of Mojave Desert), and across southern coast mountains;

here growing at elevation of 100 to 4,500 feet, and reaching its southernmost limits in

Santa Monica and Lamanda Park (within the city of Los Angeles). Abundant in Sacra-

mento Valley, extending northward to Anderson on the river and Shasta (town) in

western foothills (Shasta County), reaching also valleys of lower Sierra foothills. Both

sides Sacramento River and tributaries in Tehama, Glenn, and Butte counties. Northern

coast ranges noted in Stony Creek National Forest northward to Gravelly Valley and
other streams ; in Mendocino County northward to Round Valley, Cahto, and Laytons-

" In some parts of the tree's range the sweet acorns are gathered and fed to swine in

lieu of grain.
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ville (headwaters of Eel River, Mendocino County) ; westward to Cahto, Russian River

Valley at Willets and Ukiah (Mendocino County), and down river into Sonoma County,

where west limits are Forestville (west edge of redwood belt), and farther south. Green

Valley and Camp Meeker ; southward to Ignacio, San Geronimo Valley, and north base

I

Fig. 123.

—

Quercus lobata.

Mount Tamalpais (Marin County) to Shellville (Sonoma Creek. Sonoma County). Lake

County: In south at Middletown. Coyote, and Wennok Lake valleys and Putah Creek

;

about Clear Lake, and Cache Creek from Lower Lake to Sacramento Valley ; east side

of Clear Lake northward on shore to east of Lower Lake ; north side of Sulphur Bank

I
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Arm and on Ellem Island (east end of Sulphur Bank Arm) ; west side of Clear Lake to

Lakeport, Kelseyville, and Soda Bay. East of Clear Lake to North Fork of Cache Creek

and to head of Long Valley. Colusa County: Common on Sacramento River, north and

south of Colusa ; also in west Colusa County in most watered valleys ; abundant in

Cortena Valley and between Cortena and Bear creeks, also throughout Bear Creek

country ; westward in all valleys from Sites to Stony Ford ; west of Stony Ford, sparingly,

to near foot of Snow Mountain. Yolo County: Knights Landing to Woodland and Davis;

throughout Capay Valley, up Cache Creek into foothills to Clear Lake ; east side of

Southern Pacific Railroad between Yolo and Zamora ; from Madison westward on Cache

Creek to Esparto ; between Davisville and Swingle Switch. Sutter County: Sacramento

River and adjacent sloughs between Colusa and Marysville buttes ; north of buttes, in

narrow belt (1 or 2 miles wide), but east of buttes, reaching to Marysville on Feather

River. Sapa County: Throughout Napa Valley to Calistoga and lower slopes of Mount
St. Helena. Butte County: East to vicinity of Chico and Durham; recedes at Durham
toward the Sacramento, reappearing at Biggs, thence going southward in Sutter and

Yuba counties to Marysville Buttes and to Yuba and Feather rivers ; Iloncut Creek

between Butte and Y'uba counties ; Feather River to beyond Bidwell Bar and down river

nearly to its mouth ; Yuba and other tributary rivers from Sacramento to foothills

;

noted at Dry Creek crossing and 2 miles east of Oregon House (between Marysville

and Camptonville). Placer County: Sacramento Valley to a little above Clipper Gap.

Sacramento County: Sacramento River, American River (very abundant), Cosumnes

River, Deer Creek, and about Gait. San Joaquin County: Sacramento River, Stockton,

Lodi, and eastward to foothills ; Mokelumne River from Lockeford to Wallace. Eldorado

County: Consumnes River between Nashville and Plymouth, and from Nashville to

Eldorado ; at about 2,000 on ridge between North and Middle forks of Cosumnes

;

North Fork Cosumnes River ; and Middle Fork between Pleasant Valley and Oleta

;

also a little west of Mount Orcum ; near Smith Flat (east of Placerville) ; Stanislaus

National Forest, at 500 to about 2,000 feet, and near (Jreen Valley, Shingle Springs,

Pleasant Valley, Calaveras River at Jenny Lind, Bear Creek Valley (west side of Bear

Mountains), Garden Valley, vicinity of Coloma, Lotus, Indian Diggins, Coyoteville,

West I'oint, Glencoe, Railroad Flat, and Sheep Ranch. Amador County: Jackson and

Sutter creeks and between lone and Forest Home; Buena Vista and throughout Jack-

.son Valley ; foothills for 3 or 4 miles east of Jackson ; and between Jackson and Ply-

mouth and between I'lymouth and Oleta ; Deadmans and Dry creeks, at point about 3

miles southeast of Oleta, and midway between Volcano and Pine Grove; reservoir 4

J

miles west of Pine Grove. Calaveras County: West part, particularly on Mokelumne

River; on flat 2 miles east of Valley Springs (road to San Andreas), and between latter

and Mountain Ranch ; also near Wiggin's sawmill (between Mountain Ranch and Rail-

load Flat) ; common on Mokelumne River below Mokelumne Ilill, and between latter

and West Point ; lower edge of western yellow-pine belt below canyon of South Fork

Mokelumne River. Tuolumne County: West part and on lower Stanislaus River and

between Sonora and Murpheys ; east of Sonora to Soulsbyville and Carters ; Big Creek

(northeast of Groveland), and eastward several miles; also on Deer Flat (north of Big

Oak Flat). Mariposa County: Eastward from Mariposa 3 or 4 miles in lower edge of

western yellow pine (3,000 feet) : on a branch Chowchilla Creek (below Chowchilla

Hill). Merced County: Merced River above and below Falls and between latter and

Snelling. Madera County: Cold Springs to Miami Sawmill and southward over Crane

Valley, at Fresno Flats, about North Fork (town), between Raymond and Wawona
occurring up to Wassama Valley at Ahwahnee, also in Chowchilla Canyon ; between

Wassama and Fresno Flat, and from latter to Coarse Gold Gulch ; between O'Neil and

North Fork. Fresno and King counties: San Joaquin River Canyon in most gulches

and basins; Toll House (1,000 feet); north of Kings River in Burrough and Watts

valleys and on Sycamore Creek ; south of Kings River, in Squaw Valley and Mill Creek

Valley, where it goes beyond Dunlap ; Mill Creek to Badger and Eshoni Valley ; Kings

River, site of old Kingston, a few miles north of Tulare Lake (Kings County) ; south-

ward on Kings River to within about 2 miles of Ilanford and to a point about 4 miles

north of Lemoore ; between Armona and Ilardwick belt on Kings River goes southward

about 5 miles and northward about 3 miles, being 7 or 8 miles wide ; northward near

Cando Switch and at Lillis. Tulare County: Vicinity of Visalia and to Venice Hills

;

from region of Visalia toward Tulare Lake as far as Waukeena (20 miles) ; eastward to

near Exeter and into foothills as on the Kaweah River and road to Aukland, going well

into mountains ; about " Lemoncove " and up Kaweah River to beyond " Redstone,"

and to Whitney I'owcr and Light Company's plant (East Fork Kaweah River), and

probably to within 2 miles of west boundary of Sequoia National Park. Abundant in

southern Coast Range valleys. Alameda and Contra Costa counties: Pleasanton Valley

and northward to San Ramon and Walnut Creek; eastward to Mount Diablo (in canyons,

on both sides, cutting the basal slopes) ; east side of Mount Diablo, on Marsh Creek,
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almost to Brentwood. Santa Clara County: Santa Clara Valley southward to Gilroy

;

also on lower slopes of Mount Hamilton. San Mateo and Santa Cruz counties: Between
south end of San Francisco Bay and base of the Santa Cruz Mountains ; east base of

hills west of Palo Alto and southward. San Benito County: San .Juan Valley, particu-

larly borders and foot of surrounding hills ; common in San Benito and Bear valleys

from San Benito southward ; also in Dry Lake Valley. Monterey County: Xot in Monte-

rey i-egion nor on coast ; nor in lower part of Salinas Valley below Kings City, and prob-

ably not for some miles above Kings City, but common in hot interior valleys ; Santa
Lucia Mountains (Monterey National Forest), at 500 to nearly 5,000 feet elevation on
watersheds of Sur, Carmelo, Arroyo Seco, San Antonio, and Nacimiento rivers ; noted in

upper part Arroyo Seco and Reverse Canyon ; also on Milpitas Creek from foot of Santa
Lucia Peak southward to old San Antonio Mission and Jolon ; thence to Dani Ranch ;

San Luis Obispo National Forest, at 400 to 2,500 feet in Carriso, Salinas, Santa Mar-
garita, San Luis, Arroyo Grande, and Iluasna river basins ; not on dry Tulare Plains

to east in San Joaquin Valley, except in protected localities, where it ascends a few
Sierra foothill streams to 3,i!50 feet ; on basal slopes of Bear Mountain and eastward
to Caliente ; from Caliente to Tehachapi Valley ; west end of Tehachapi Valley ; about
the borders of Cummings Valley (west of Tehachapi), and thence northwestward down
mountains to plain ; at Tejon Ranch and along Tejon Creek ; in Canada de las Uvas from
Libre Ranch to Fort Tejon (elevation, .3,173 feet) and to Castac Lake; al.so in Antelope

Valley (east of Tehachapi Mountains), the west end of Mohave Desert. One of the

most important oaks in Santa Barbara Mountains at 100 to 4,500 feet, but only in Santa
Maria, Santa Ynez, Newhall, and Klizabeth river valleys and in Ojai Valley ; vicinity of

Los Angeles, in Chatsworth I'ark, and at San Fernando ; on Santa Rosa and Santa Cruz
islands. '

OCCURRENCE.

In low valleys (both narrow and broad) and rolling low plateaus; in fresh, rich,

loamy soil, or, less commonly, in dry, gravelly soil.

In pure, very open (often distantly scattered) stands; largest in deep alluvial soils.

On borders of valleys with blue oak.

Climatic Conditions.—Similar to those of California live oak, but under less imme-
diate influence of sea.

ToLEnANCE.—Endures considerable shade in youth, and shows tolerant qualities when
old, but essentially light needing.

Reproduction.—Very prolific seeder at intervals of about two years. Reproduction
exceedingly scanty, due probably to the fact that trees grow on grass-covered, pastured,

or wheat land, the surface of which is rarely broken where the mast falls. Seed germi-

nates readily when well covered in fresh litter or soil, but it is seldom so covered by
natural means.

Brewer Oak.

Quercus hrcwcri Engelmann.

DISTINGUISHING CHARACTERISTICS.

Brewer oak, generally called "shin oak" because of its low, shnibhy form,

is rarely, if ever, a tree, but forms dense, continuous thickets, in which its

slender stems are usually from 4 to 8 feet high (or, in specially favorable sites,

from 12 to 18 feet high) and from 2 to 4 inches in diameter. The bark is

scaly and dull gray. Season's twigs, pale reddish-brown to reddish-yellow, are

minutely hairy. Mature leaves (fig. 124), shed in autumu, are deep, shiny

green and roughish with very minute (star-shaped) hairs on their top sides;

lighter green and minutely woolly beneath ; varying in length from about 1^

to Si inches.

Of no commercial use, but important as an effective cover for rocky slopes,

its network of creeping roots, from which its sucker-like stems originate,

making irresistible barriers to run-off waters.

California.—West slopes of Sierras, at about lower edge of yellow pine growth, from
northern border of State southward to upper Kaweah River basins in Tulare County,
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. ..1 ..t north to southern Trinity Mountains, hero occurnns on Canyon
and westward, at noith. to bouuiein

T^.-n,,;,, uiver at ahout 6,000 feet, and
Creek. Kornis extensive thickets on upper San Joaquin Uuei

to some extent also in Kaweah Uiver valleys.

Fig. 124.

—

Qucrciin breweri.

OCCURRENCE.
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eTc Peculiarly even-aged stands of great density occur at north.
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Climatic Conditions.—Similar to tliose in range of western yellow pine.

Tolerance.—Slender, clean stems indicate decided intolerance of shade : small crowns

always in full light. Seed'ings endure slight shade. Seeding habits undetermined.

Reproduction.—A prolific, but apparently an irregular seeder. Reproduced exten-

sively from root sprouts.

Garry Oak.

Qiioxus yanijuiia Hooker.

DISTINGUISHING CHARACTERISTICS.

Next to valley oak, Garry oak, known most commonly as " white oak," is the

largest oak In the Pacific coast region. Occasionally from 75 to 1)0 feet high, but

usually from 50 to GO feet high and from 18 to 30 inches in diameter, with a

short, clear trunk and a broad, round-topped crown ; the large limbs tend up-

ward; the lower ones, however, stand out straight and the sprays droop some-

what. On high mountain slopes it is a small, shrubby tree and on exposed situa-

tions along the seacoast a very low shrub. The light grayish-brown bark of

large trunks has wide ridges and shallow, narrow furrows. Year-old twigs are

conspicuously hairy—very much so when young—while the large buds, from

three-eighths to one-half inch long, are thickly coated with pale rust-colored hairs.

Mature leaves (fig. 125), shed in autumn, are thick and somewhat leathery,

very deep, shiny green and smooth on their top sides, and pale green and usu-

ally decidedly hairy, but sometimes only very slightly so, beneath ; leaf stems

hairy. Leaves of some small tree or shrubby forms are thinner than those of

large trees, but their twigs and buds are the same. Leaves range from 3* to Gi

Inches in length. Acorns (fig. 125), sweet; matured in one season. "Wood pale

yellowish brown, hard, fine-grained, strong, rather tough, and durable. Similar

in quality to that of eastern white oaks. Young open-grown trees supply ex-

ceedingly tough, stiff wood, suitable for wagon tongues and other similar pur-

poses ; larger trees yield wood suitable for the same purposes as those for

which standard grades of white oak are employed. Garry oak is the only

timber oak of the northwest coast country, and for this reason it deserves the

forester's careful attention.

Longevity.—Little is known of the age limits, but it is undoubtedly a long-

lived tree, probably attaining an age of from 250 to 350 years or more. Two
trees, respectively 19g and 27 inches through (inside of bark), were 183 and 251

years old.

RANGE.

Valleys and dry, gravelly slopes and table lands from Vancouver Island southward

through western Washington and Oregon into coast ranges of northern and central Cali-

fornia ; generally at elevations from near sea-level to 3,000 or 4,000 feet.

British Columbia.—Only on southeastern coast of Vancouver Island, whore it is large

but rare and local. From Straits of Fuca, at some distance west of Victoria, northward

over about one-fourth of east coast to Nanalmo, extending inward about 30 miles : on

islands of Gulf of Georgia ; an isolated grove on northwest end of Vancouver Island, on

Quatsino Sound, and another on Fraser River (mainland) IJ miles above Yale. Described

originally from plains around Vancouver, on mainland, but not seen there since.

Washington.—Occasional slopes and prairies, in Puget Sound and Columbia River

basins, also ascending west slope of Cascades to considerable elevations and extending to

east slope in the Columbia and Yakima River valleys ;
generally below 3,800 feet.

Locally noted as follows: Islands of Puget Sound; Fairhaven (Whatcom County) ; vicin-

ity of Seattle; Steilacoom, and Roy (south end of Puget Sound, Pierce County), and

farther south at Winlock (Lewis County) ; Satsop (Chehalis County) ; west base of

Mount Rainier ; near Mount Adams ; Columbia River Valley eastward to The Dalles

;

White Salmon and Bingen (southwest Klickitat County) ; Tampico (central western

Yakima County) ; Klickitat River near Ilellroaring Canyon.
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Oregom.—ChieOy Willamette River Valley (western Oregon), ascending west slope of
Cascades sometimes to an elevation of about 3,000 feet and into lower yellow pine
growth ; on east slopes of Cascades at north and lower Siskiyous at the south. Not
detected on sea side of coast ranges. Locally noted as follows : Beaverton, on Columbia
River, and at mouth of Willamette River; Willamette bottoms near Tortland ; vicinity of

Hood River; northeast and east slopes of Mount Hood (in T. 1 S., R. 10 E., and T. 3 S,

R. 11 E.), here occurring on Tygh River Valley; head of the Willamette (T. 20 S., R. 2

Q II en-us (jarrijana.

E., and T. 21 S., R. 3 E.) ; throughout Rogue River Basin, north slopes of Siskiyous, and
at Waldo in western Siskiyous.

Califoknia.—Northwest part, generally up to lower edge of yellow pine growth at 3,000
or 4,000 feet ; westward to inland slope of seaward range, and probably not as far east-

ward as Mount Shasta (but reported in Lassen Peak National Forest) ; in Trinity

National Forest, eastward to point between Lewiston and Weaverville, just west of Sac-

ramento Valley ; extends southward in coast ranges sparingly to Sonoma County—possibly
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to Marin County, and south of San Francisco to Santa Cruz Mountains. Locally noted

on most south slopes and valleys of Trinity National Forest, such as Grouse Creek, on
Humboldt Trail, near South Fork Mountain, at 2,500 feet, Rattlesnake Basin, at 3,800

feet, and creek bottom near Friends Ranch, at 3,700.

OCCUBEENCE.

In alluvial high bottoms, valleys, prairies ; less commonly on dry hill and (north)

mountain slopes. In deep, fresh, humous soils (largest in west Washington and Oregon),

and also in dry, gravelly or rocky soils (small or scrubby). Occurs only in open mixture;

usually with Kellogg oak and Douglas flr, but also with madroiaa, western yellow pine,

and Oregon ash.

Climatic Conditions.-—Similar to those of Douglas flr.

Tolerance.—Endures slight shade in youth.

Repeoddction.—Prolific periodic seeder (about every two years). Seedlings rather

scarce, most frequent on moist humous soil and litter ; uabroken, grassy surfaces where

seed trees often grow are unfavorable for reproduction.

Sadler Oak.

Quercus sadleriana R. Brown Campst.

DISTINGUISHING CHARACTERISTICS.

Sadler oak—named in honor of a Scottish botanist—has no common name ex-

cept " scrub oak." Though it is only a shrub under 6 feet in height, it is included

here because of its value as a slope cover. It produces extensive dense thickets

on high, dry slopes between about 4,000 and 9,000 feet elevation. The very dis-

tinct form of its leaves (fig. 12G). which are thick, deep yellow-green, smooth,

and shiny on their upper surfaces, and white, smooth, or slightly hairy beneath,

readily distinguish it from any other associated oaks. The leaves, though not

strictly evergreen, remain on the branches until the next season's foliage is

produced. Acorns are matured in one season.

RANGE.

Coast and Siskiyou mountains of southwestern Oregon and northwestern California.

Oregon.—On top of coast mountains along old Wimer road ; top of Siskiyous near

Happy Camp Trail.

California.—Crescent City Trail, Del Norte County, near Oregon line.

OCCURRENCE.

Mountain slopes in dry, rocky and gravelly soil. In extensive thickets of pure growth.

Blue Oak.

Quercus douglasii Hooker and Arnott.

DISTINGUISHING CHARACTERISTICS.

Appropriately called blue oak on account of the blue-green color of its foliage,

but known locally also as " white oak," from its light, ashy-gray bark. Trunks
exposed to the sun are especially light colored, sometimes even whitish, but are

considerably darker gray in sheltered situations.

Usually small or medium sized, from 30 to 40 feet high and from 10 to 15

inches in diameter; exceptionally, from 60 to 75 feet in height and 2 feet in

diameter ; larger trees occur, but very rarely. The rather thin, narrowly ridged

bark flakes off easily. The smooth-looking trunks are short and clear of branches

15188—08 19
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Longevity.—Very little is known of the age attained. Believed to be long-

lived. Trees from 14 to 20 inches in diameter are from 17.5 to 280 years old.

Owing to the decayed heart of large trees it is exceedingly difficult to determine

their age.

Fig. 128.

—

Qut-rcnx (luiii/ldxii.

ran(;k.

Califoknia.—Foothills of coast ranges and west slope of Sierras from Mendocino

County and mountains sou^h of Mount Shasta southward to Santa Ynez and Tehachapi

mountains and to l.orders of Mohave Desert. In coast ranjies. common on lower foot-

hills of inner mountains and rare in valleys; extends westward and northward to east
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slopes of seaward range at T'kiah on Russian River, becoming very abundant south of

Kan Francisfo Bay. Common in Trinity and Sliasta National Forests at 5<I0 to 2.000 feet

elevation, on foothills south of I'itt River, on lower Sacramento, McCloud, and Trinity

rivers, extending eastward in Trinity National Forest from beyond Shasta (town) to

point just west of Redding, occurring also at point 18 miles northeast of Redding.

Abundant in Stony Creek National Forest in coast ranges on lowest hills of east slope.

In Santa Luoia Mountains, mainly on east slopes in Carmelo, Arroyo Seco, San Antonio,

and Xacimiento river basins at 250 to 3.000 feet. San Luis Oljispo National Forest,

generally distributed in Carriso, Salinas, Santa Margarita, San Luis, Arroyo Grande,

and ITuasna river watersheds at 1,000 to 2,.500 feet. Santa Barbara National I'"orest,

only in northwestern part ; in Santa Maria and Santa Ynez river basins, where it grows
at elevations of 550 to 4,000 feet. Elsewhere in southern coast ranges, limited to

borders of Mohave desert on north slopes of northern Sierra Liebre Mountains and in

San Fernando Valley at Encino (southern part of San Gabriel National Forest), the

southern limit. On west slope of Sierras it occurs very generally and abundantly in

foothills at 500 to 3,000 feet, southward throughout that side into valleys of Tehachapi
Mountains; common, at north, in Lassen I'eak and I'lumas National Forests up to 2,000

feet. Abundant in Stanislaus National Forest on lowest hills between 300 and 1,500

feet, as it is also, up to about 1,000 feet, in the Sierra National Forest.

OCCURRENCE.

On low foothills and their valleys ; in dry, loamy, gravelly, and rocky soils. Forms
extensive, peculiarly open, pure stands, and grows with Wislizenus oak, California

white and' live oaks, and Sabine pine.

Climatic Conditions.—Similar to those of Sabine pine.

Tolerance.—Very intolerant of shade.

REPRODt'CTiON.—Prolific periodic seeder. Seedlings scarce in ground usually grazed or

cultivated, where much seed is destroyed or has little chance of germination ; rather

abundant elsewhere.

Alvord Oak.

Qucrcus alvordiana'^ Eastwood.

DISTINGUISHING CHARACTERISTICS.

So ]ittle is known now of the newly found Alvord oak that it is impossible to

give an adequate account of its characters.^

Said to be a " small tree or shrub " with " small, brittle, and easily falling

dentate [toothed] leaves," from the texture of which it is assigned to the white-

oak group. The acorn is smooth, except the minutely scaly cup, which has

very fine, close, whitish down. Nothing is known of the height, the form of

trunk or crown, the wood, or other characters. It appears to be closely related

to Q. diimosa, one form of which it resembles in its leaves and acorns. Careful

field study of this oak is required to establish its characters.

RANGE.

Southern California. Described as occurring on " hills near the desert," and further

as an " oak in the mountains connecting the Coast Range with the Sierra Nevada at

the southern end of the San Joaquin Valley bordering the desert."

Engelmann Oak.

Querciis engelmanni Greene.

DISTINGUISHING CHARACTERISTICS.

Eugelmann oak is a little-known tree, called "' evergreen white oak '" on account

of its partly evergreen leaves, which remain on the trees from one spring to the

" Named in honor of William Alvord, former president of the California Academy of

Sciences.
* Herbarium specimens, kindly sent by Miss Eastwood from a meager supply, are

insufficient for an illustration.
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next and begin to fall when the new leaves are being formed. It is not strictly

evergreen. Its general aspect is that of a white oak with deeply furrowed,

widely ridged, pale grayish-brown bark, and a big. irregular, dense, rounded

Fig. 129.

—

Qucrcun rnyehnanni ; young shoot leaves.

crown. It is from 40 to HO feet high (occasionally somewhat taller), and from

20 to 30 inches in diameter. The large limbs stand out almost horizontally

above u short, clear trunk. Twigs of the first season are reddish-brown and
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coated with very minute, short hairs, which later disappear. Mature leaves

(fig. 130), very distinctive, are thick, very deep blue-green, and either smooth

or with a few star-shaped hairs on their top sides; under surfaces and leaf

I

Pig. 1.30.

—

Quercus engelmanni.

Stems light yellowish-green, and more or less coated with tawny minute hairs

(which are sometimes practically absent, however) ; exceedingly variable in

form and size, larger leaves occurring on vigorous shoots (fig. 129). Acorns
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are matured in one season, and when ripe are dark to lliilit chestnut-brown;

cups externally clear red-brown and minutely hairy; their scales, especially

those at the bottom, having a thick, ridge-like projection on the back and sharp,

hairy points.

Wood A'ery dark brown, exceedingly heavy, dense, stiff, and brittle; green

wood checks and warps badly when exposed. It has nothing to recommend it

for commercial purposes, but locally it is likely to be of some importance for

fuel, of which it furnishes a good quality. It is a useful desert species, and

owing to the limited number of trees and their restricted range, attention should

be given to its reproduction and extension.

Longevity.—Not fully determined. Judged to be moderately long-lived. One
tree 14^ inches (inside of bark) showed an age of only 38 years. This indicates

rapid growth for a desert oak.

RANGE,

Southern California and northern Lower California.

Califoexia.—Low hills in coast regions of southern part from Sierra Madre, where It

extends from Altadena to Glendora, soutliward in a belt about 50 miles wide, beginning

1.5 to 20 miles from sea, to mesa east of San Diego. Forms about one-third of the

stand in Palomar Mountains and is second in abundance to Qucrcus californka. Rare
in Cuyamaca Mountains. At Mexican line extends from Campo to Tecate Mountain, 27
miles from coast.

Lower Califoenia.^—Extends only a short distance from north boundary.

OCCURRENCE.

Low hill slopes and dry, rolling mesas, in loamy, sand and gravel soils. Forms small

groups and open pure patches, but usually in mixture with California live oak. Climatic

conditions, silvical characteristics, and reproduction undetermined.

California Scrub Oak.

Quercus duniosa Nuttall.

DISTINGUISHING CHARACTERISTICS.

With the possible exception of the polymorphous Quercus undulata, of Rocky

Mountain range, California scrub oak unquestionably varies more than all

other oaks in the form and size of its leaves and acorns. No sort of satisfactory

harmony can be established between the perplexing phases of its development,

and one is likely to be hopelessly confused without a most comprehensive field

study of the bushes and small trees belonging to this species. At least 3 species

and as many varieties have been singled out, but the distinctions between them

are hopelessly confused by the occasional occurrence of their various types of

leaf and fruit on the branches of a single individual. Unless the observer has

a comprehensive view of all the points that seem to compel the uniting of

these diverging forms into one variable species, and one fairly constant sub-

species, this reduction may seem hardly proper.

It is known as " scrub oak," for it occurs in the main, singly or masseil in

low thickets, with the flue, exceedingly stiff twigs and branches closely mingled.

The California coast island representatives grown in sheltered places are from

20 to 2.5 feet high and from S to 12 or more inches in diameter, with scaly brown

bark ; while the bark of the scrub forms is scaly and light ashy-gray. The

twigs, so rigid as to seem thorny to one penetrating a thicket, are branched at

very abrupt angles. No adequate statement can be made of the size or form

characters of the leaves and acorns, types of which are figured as fully as pos-

sible in fig. 131.
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The best marked variety is Qaercus dumosa revoluta Sargent, to be looked
for especially in the northern and southern range of the species. It is distin-

guished by its strongly rolled or curled leaves, more or less coated with whitish
hairs, and with prickly borders ; the curled edges are turned toward the under
surface of the leaf. Leaves of a season's growth adhere to the branches until

Fig. 131.

—

Quercus dumosa.

the succeeding spring, and begin to fall as the new leaves are formed. Acorns
are matured in one season.

Wood light brown, hard, brittle ; of uo commercial use. The species useful only
in assisting, with other desert hill shrubs and small trees, in forming a protective

cover on the too scantily clothed dry slopes. Its strong roots go deep Into rocky
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crevices and seud up sprouts year after year, provided that the tliin stems are

not too severely burned.

Longevity.—Not fully determined. A single stem 4i inclies through shows an
age of 20 years.

RANGE.

Central California to Lower California. Chaparral belt of foothills from central

Sierras and of coast ranges in Mendocino County and Trinity Mountains, southward to

northern Lower California; also on islands off southern ("alifornia, here, only, becoming

a tree of any considerable size.

Californi.\.—Common scrub oak of southern coast ranges, the type definitely known
northward on seaward mountains only to San Mateo County, and on Mount Hamilton
range to southern Alameda County ; eastward in southern California to desert slopes of

San Gabriel, San Bernardino, San Jacinto, and Cuyamaca mountains. Common in Santa
Lucia and San Luis Obispo mountains between 1,000 and 4,000 feet elevation, in Sur,

Carmelo, Arroyo Seco, San Antonio, Nacimiento, Carriso, Salinas, Santa Margarita,

San Luis, .\rroyo Grande, and Huasna river basins. In central Sierras the species is

often more common than its variety revohita. Locally noted in Butte County on foot-

hills along Chico-Sterling Road; foothills on Sweetwater Creek (Eldorado County i ; in

Stanislaus Xational Forest, forming small thickets near bottoms of canyons at 2, .500

to 3.000 feet, on headwaters of FIsperanza Creek (tributary North Fork Calaveras River),

and on San Antonio and Indian Creek (trilnitaries of South Fork of latter river) ; also

at Sherlock and West Point. In Sierra National Forest, reported on canyon sides of

East Fork of Tulc River, below Nelson's ranch, at about 5,500 feet elevation and on
Greenhorn Mountains up to 5,000 feet. Very abundant in southern mountains. Its

lowest altitude in Santa Barbara National Forest is 1,400 feet, while it goes up to 5,000

and sometimes 7,000 feet ; in watersheds of Santa !Maria, Santa Ynez, Santa Barbara,

Matilija, I'iru-Sespe, Newhall, and Elizabeth rivers. In San Gabriel Mountains, on south

and north slopes facing desert, growing on foothills south of Antelope Valley (western

extremity of ]Mojave Desert), and on Liebre ranch ; abundant on both sides of Cajon Pass,

and farther west, at west end of Antelope Valley, common on hillsides facing desert

;

thence southward through Canada de las Uvas. In San Bernardino Mountains east-

ward to canyons facing desert. Abundant in chaparral belt of San .Jacinto National

Forest up to 5,000 feet on mountain sides, and often among pines at higher elevations

on south side. On Santa Ana Mountains, nearer coast, in scrub growth on tops of range

at l,t}00 feet. Occurs in San Diego County on mountains from near sea (Temecula

Canyon, near San Diego, and near mouth of Tia .Tuana River, on Mexican boundary)

eastward to Coast Range ; here, in Palomar, Balkan, and Cuyamaca mountains, reaching

east slopes ; on Mexican boundary, down to about 2,54.3 feet on east slope, at Wagon Pass,

going to about 4,000 feet, and at .Jucumba Hot Springs down to 2,822 feet elevation.

The form « in Santa Cruz and Santa Rosa islands, off the southern mainland coast,

usually with rather large lobed leaves, is exceptional in representing the principal tree

growth of this species. Its size and larger foliage are believed, however, to result from

its protected habitat in these island canyons.

LowEK California.—Southward on foothills of Mount San Pedro Martir to Telmo,

about latitude 31°.

The range of Qiiercits (liimosa revoluta, which is within that of the species, is imper-

fectly known. Foothills of central Sierras and of coast ranges chiefly north of San
Francisco Bay. In Sierras recorded only from Stanislaus National Forest, where it

forms occasional dense thickets ; locally noted near Volcanoville and Georgetown. Occurs

rarely in Coast Mountains southward to Santa Lucia Mountains, but replaces species

apparently only north of San Francisco Bay ; abundant to Mendocino County and Napa
Valley, and probably with species in Stony Creek National Forest, north of Clear Lake,

and in Trinity Mountains (Shasta National Forest) ; locally noted in Lake County,

Knoxville Grade, Napa River Basin, and in Upper Conn Valley.

OCCURRENCE.

Low mountain and foothill slopes and sides of desert hill canyons, In the poorest

and driest gravelly soils, often so sterile as to support little else.

In scattered, thick clumps and patches of pure growth, more or less interspersed with

Christmas berry, mountain mahogany, ceanothus brush, manzanitas and other chaparral,

of which it is essentially a part.

Climatic Conditions.—Similar to those of gray pine.

Quercua macdonaldi Greene.
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Tolerance.—Appears to be tolerant of but little shade.

Rkproduction.—Abundant seeder ; apparently seeds nearly every year. Seedlings

moderately abundant in exposed mineral soil of pockets where seed is well covered by

washing or other accidents.

Canyon Live Oak.

Qiiercus cliri/solepis Lielmiann.

DISTINGITISHING CHARACTERISTICS,

Canyon live oak is an evergreen oak, wltli tlie soft, scaly trunk bark of a

white oak. Very variable in size, from low, dense chaparral brush to a

wide-spreading tree 30 or 40 feet high, with huge horizontal limbs and a short,

thick, clear trunk from 30 to 60 or more inches in diameter. It develops

the latter form as single individuals in open situations, but on narrow,

sheltered canyon bottoms and sides it grows tall (rarely straight) and slender,

with 15 or 20 feet of clear trunk and a small crown; the stems have very

little taper.

Year-old twigs are dark reddish brown, more or less densely covered \^itli

fine woolly hairs, sometimes nearly or quite smooth ; very woolly when young.

Mature leaves (figs. 1P.2 to 134) of one season's growth are thick, leathery,

light yellowish-green in color, and smooth on the top sides ; beneath they are

covered by a yellowish down. Later they lose nearly all their woolliness and

become very pale bluish green beneath. Leaves of each season's growth

persist from 3 to 4 years. Various forms and sizes of leaves are produced by

trees of different ages. Leaves of large trees usually have very few or no mar-

ginal teeth (fig. 133), while young trees, and especially vigorous shoots, have very

spiny-bordered leaves (fig. 134). Acorns are matui'ed at the end of the second

season—a notable exception to the rule among oaks which, like this species.

have the sort of wood characteristic of white oak. Acorns (figs. 132, 133), with-

out visible stems or with very short ones, vary exceedingly in the size and form

of their nuts and cups, but agree more or less in having nuts of a pale chestnut

color (downy at the point). The cups, rather thin (figs. 132, 133) or very

thick, are densely covered with a whitish or yellowish short wool, which is

so dense in some instances as to obscure the cup scales. This yellow coating

has given the tree the name of " golden-cup oak " in parts of its range.

A well-marked variety is Q^tercus chrj/soJepis palmeri Engelmann, of the

southern boundary of California. This has very thick, stiff, wide leaves, circu-

lar in outline (fig. 135, o), with prominent, large, spine-pointed teeth; acorns

usually sharply conical, often rather long stemmed, and with very shallow,

thin, sometimes thickish cups (fig. 135, a). Commonly it is shrub-like, from 10

to 20 feet high, and forms dense thickets. The remarkably distinct form of this

variety's acorns, together with the fact that the female flowers are often borne

on a long stem, indicate that this tree should be considered a distinct species.

Another distinct variety is Quercus chn/solepis vaccinifoUa (Kellogg)

Engelm., a low-massed shrub of very high altitudes, commonly called " huckle-

berry oak," from the resemblance of its small (three-fourths of an inch to 1 inch

long), sparingly or indistinctly toothed, usually smooth leaves (fig. 135, 6).

Acorns are from five-eighths to seven-eighths of an inch long, pointed, and with

very thin, shallow cups. This variety is exceedingly important for the effective

low chaparral cover it produces on the highest slopes and ridges of the Sierras.

Wood of canyon live oak is of better commercial quality than that of any

other species of oak in its range. It is of a light brown color, variable in grain

from fine to coarse, very heavy, stiff", and exceedingly tough and strong. Its

strength is well known to mountain freight teamsters, who prize wagon tongues

and whiffle-trees made from it very highly. The wood is suitable for wheel

stock and the woodwork of farm implements.
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Longevity.—Not fully (leterminotl. TTiiiloiihteaiy a Ions-lived tree, probably

reaehius an ago of at least 2r.(t to :?00 years. Trees from 10 to 18 inches in

diameter (canyon growth) are from 98 to 156 years old.

i?'''

J--

Fig. 1.'52.—Qucrcus chrysulcpis.

Southwest corner of Oregon and southward throughout mountains of California, except

east side of Sierras and soutlieastern desert, to northern Lower California ;
eastward through

mountains of central and southern Arizona, northern Sonora, and southwestern New
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Mexico- in north, at elevations of about 1,000 to 5,000 feet, and in south, ^t 2,500 to

^ToOteeL RepoKed from southern Utah and Nevada, hut authentic records of .ts e.ist-

^X^::^-S>a:t'tS;ntains south of Cow Creei. Vai.ey .trihutary Cnapaua Kiver, lat. 4."

50'), and only as a shrub on streams and in canyons.

Fig. 1?.3.—Quercuf' chryiiiolepift.
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of Coast Range and eastward to about longitude of Mount Shasta, but not on that

mountain. In Klamath National Forest, reaching yellow pine belt '. in Trinity Mountains,

extending eastward nearly to Uedding ; in Shasta National Forest, chiefly on canyon

slopes at i'.OOO to ;^.0(10 feet and in lower part of yellow pine belt up to aliout .5,000 feet
;

common among foothill trees in Lassen Peak and Plumas National forests. Abundant in

Sierras throughout higher foothills, generally to 6,000 feet, but very often ascending to

Fig. 134.

—

Qucrcus chrysolcpis.

8,000 or 0,000 feel. In west border canyons of Tahoe National Forest; in all principal

canyons of Stanislaus National Forest, at 1,.500 to 6,000 feet, occasionally spreading over

high broad valleys, where large trees grow between about .S,000 to 8,000 feet elevation.

Abundant in valley bottoms of Sequoia and Yosemite National parks. In Sierra National

Forest it grows in canyons and gulches far below pine belt as well as up into it.

Locally noted in this region as follows : Merced River, south of Wawona ; Fresno River,
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north of Cold Springs ; Middle Fork Kings River, near Teliipiti Dome, and at mouth of

Crown Creek; on tlie South Fork, also in head basin of this and on Bubbs Creek; Middle

Tule River, at Soda Springs ; East and South Forks of Kaweah River ; South Fork of

Kern River (opposite Weldon) in region of Cottonwood Creek, at 6,200 feet elevation,

Fig. 135.

—

Quercus chrysolepis palnieri (a). Qiiercus chrysolepis vaccinifolia (h).

Tehaehapi Mountains (south end of Sierras), in such canyons as Caiiada de las Uvas.

Common in northern coast ranges ; throughout Stony Ci'eek National Forest, but most

abundant in canyons and brushy slopes of Eel River tributaries, shrubby forms often

ascenliing highest summits to 6,000 or 7,000 feet, as on St. Johns, Black Buttes, San-
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hedrin, and Bald mountains, but a tree in west side canyons. Rare in San Francisco
Bay region, and of small size on liiglier mountains, sueli as Monte Diablo, Mount Tamal-
pais, and in Coast Range canyons. South of Monterey, in Santa Lucia Mountains of

Monterey National Forest, one of commonest trees at 1,500 to 5,000 feet elevation, in

Sur, Carmelo, Arroyo Seco, San Antonio, and Nacimiento river watersheds. Farther
south, in San Luis Obispo National Forest, an unini]iortant tree, in Arroyo Grande water-
shed, at l.L'.iO to 3,500 feet. Very common in Santa Barbara, San Gabriel, San Bernar-
dino, and San .Jacinto National forests, often associated with Pscudotsuoa macrocarpu up
to about 6,000 feet. In Santa Barbara National Forest, on watersheds of Santa Maria,
Santa Ynez, Santa Barbara, Matilija, Piru-Sespe, and Newhall rivers, at elevations of

1,000 to 6,700 feet. Abundant in all canyons of San Gabriel National Forest, above
2,500 feet, as it is also in San Bernardino National Forest, occurring here on Santa Ana
River (a mile below Seven Oaks) at 5,000 feet, and farther upstream, at 5,200 feet.

Frequent in San .Jacinto National Forest, throughout mountains, up to 6,000 feet, but as

a shrub, at head of Strawberry Valley, and on Tahquitz Ridge, at 7,000 feet elevation.

Abundant also in Santa Ana range (Orange County), near coast, where it grows in can-
yons, and as a shrub on summits ; while farther south it is a frequent tree in seaward
basins of San Diego County, such as of Palomar, Balkan, and Cuyamaca mountains.
Reported on I'rovidence Mountains (eastern San Bernardino County) near the Colorado
River.

Lower Califoknia.—Commonest oak on Mount San Pedro Martir, above 4,000 feet

elevation, and as a small tree above 6,000 feet on both sides of Hanson Laguna range

(to north).

The detailed range of this oak east of the Pacific regiou will be described iu

a later imblicatiou.

Qiiercus chri/solcpis palnieri on foothills and plateaus near southern boundary of

California, forming large thickets. Noted locally in this region at point 80 miles east

of San Diego, at Larkens Station, and at Las Juantas. In Lower California, from north

boundary southward a short distance.

Qiierciis chrysolepis vacciniJoUa occupies higher range of Quercus chiijsolepis, forming
extensive low thickets in Trinity Mountains and Sierras of California ; probably also in

other parts of the latter tree's range.

OCCURRENCE.

Commonly in narrow canyon bottoms and their steep slopes and in coves, sheltered

depressions, in dry sandy and gravelly soils : or on exposed slopes, in broken rock and
crevices. Largest in richer humous soils of sheltered canyon bottoms.

Sometimes in small pure clumps or patches, but usually in mixture with California

black and live oaks, highland live oak, bigcone spruce ; occasionally with western yellow

pine and incense cedar.

Climatic Conditions.—Similar to those of California black oak.

Tolerance.—Endures considerable heavy shade, especially in youth, but later seeks

top light, in dense stands producing tall, slender stems with narrow crowns, either in

partial or full light. Great tolerance is shown Ijy open-grown trees in their heavy, deep,

leafy crowns.

Reproduction.—Prolific seeder at irregular intervals, bu*' reproduction scanty, appar-
ently as frequent in open as in sheltered sites, thick leaves preventing seedlings from
suffering in latter places. Silvical requirements not fully determiuod.

Quercus tomentella Engelmann.

DISTINGUISHING CHARACTERISTICS.

No field name appears ever to have been applied to Quercus tomentella, a

little-known evergreen oak. It is from 30 to 40 feet high and from 12 to 18

inches in diameter. Somewhat larger trees are reported, and it is likely that

still larger trees once grew in the sheltered canyons of the coast islands, to

which it is confined. Nothing is known of its trimk and crown form. The trunk

I)ark is thin, with liroad, closely attached scales, which are brown, tinged with

red.

Mature leaves are thick, leathery, deep green, smooth and sluny on their top

sides, and beneath coated with star-shaped and jointed hairs, as are the stems

;
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they remain on the branches about two years before falling (figs. 136, 137),

Margins of the leaves curled toward the under surface. Acorns, matured in

Fig. 136.

—

Quercus tomentella.

autumn of the second year, are about H inches long and three-fourths of an

inch thick, the shallow chestnut-colored cups covered with a tawny or whitish

15188—08 20
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cially.

Longevity.—Probably moderately Ion

(inside bark) showed an age of 44 years

P,f. j:>7.

—

Quercus iomentelUi.

-lived. One tree 4i inrb.>s in diameter
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RANGE.

Santa Rosa, Santa Cruz (south of Santa Barbara), Santa Catalina, and San Clemente
Islands, south of Cape Vincent, off coast of California ; Guadalupe Islands, off coast of

Lower California.

OCCURRENCE.

In narrow canyon bottoms and on exposed slopes, in rocky or gravelly soils. Climatic,

silvical, and other requirements undetermined.

California Live Oak.

Quercu-s a(/rifoliu Nee.

DISTINGUISHI^ G CHARACTERISTICS.

California live oak is one of the commonest, best known of southern Cali-

fornia oalis, as well as one of the first to attract the attention of early explorers,

who called it " holly-leaved oak," from the resemblance of its leaves to the large

American or European evergreen holly.

It has a short, clear trunk and a narrow or very broad, dome-shaped, dense

crown, according to whether it is crowded or in the open. It usually grows in

the open.' Occasionally it is only a low. shrubby tree. It is ordinarily from
25 to 50 feet in height and from 1 to 2 feet in diameter. Very old trees in the

open are from GO to 75 feet high and from 3 to Si feet through. Very long,

thick, crooked limbs are given off from the short, clear trunk (which is often

only from 4 to 8 feet long), forming with numerous fine twigs a dense, exceed-

ingly broad crown, sometimes reaching the ground ; trees in crowded stands have

rather slender branches. Small trees and the large limbs of big trees have
smooth, light grayish-brown bark, with frequent ashy-white areas, while large

trees have very thick, hard, blackish or very darfe brown, roughly furrowed

bark, with wide ridges. Season's twigs, dull gray to i-eddish brown, with

pale chestnut-colored buds, are somewhat downy, with very short, whitish hairs.

Mature leaves (figs. 1.38 to 140) are more or less conspicuously curled on

their prickly-toothed or entire edges and are usually dark (but often light)

shiny green on their convex upper sides—sometimes coated with light-colored

minute, star-shaped hairs, while beneath they are paler green, smooth, some-

what shiny, and with brownish hairs in the angles of the veins, or, again, the

entire under surface is downy with minute, dense hairs. The leaves are thinnish,

but peculiarly stiff and Ijrittle. The foliage appears to be evergreen, but

remains on the trees only until the succeeding spring, usually beginning to fall

before or a short time after the new leaves are formed. Flowers appear mainly
in early spring, the acorns (fig. 140) maturing in the autumn of that season;

occasional trees produce flowers in the fall and small immature acorns which
drop from the trees by spring. The cups of acorns are peculiar in having their

scaly edges turned in. Wood, brittle, hard, heavy, exceedingly fine-grained,

reddish brown ; sapwood very thick and darker than heart. It has economic
value only for fuel, since the tree has a very poor timber form and the wood
checks and warps badly in seasoning. Bark of this species is extensively used

to adulterate the similar but much more valuable tanbark obtained from the

California tanbark oak.

Longevity.—Few records of the age attained are available. It is Judged

to be exceedingly long-lived. Trees from 12 to 25 inches througit ni-e from 20 to

about 05 years old.
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RANGE.

California and Lower California. Valleys and lower foothills of California coast
ranges, inland through fog belt and southward from Mendocino, Mendocino County, to
Mount San I'edro Martir. Lower California. Xot in great interior valleys of California.

California.—Not common north of San Francisco Bay. hut very almndaiil in valleys

about and south of the bay. Plentiful also in southern California between mountains
and sea, and also on coast islands. Going southward, it extends inland from sea to
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Monte Diablo, Oakland hills, Santa Clara Valley, to valle.vs east of Santa Lucia and San
Luis Obispo Mountains, to southern slopes of Santa Barbara, San Gabriel, eastern slopes

of San Bernardino to San Gorgonio Pass, at 2,800 feet elevation, and to ranges in San
Diego County. Locally noted about Inverness and Nicasio (Marin County) and at

Berkeley; Santa Clara A'alley and up western foothills; Big Basin (Santa Cruz County),'

on Flea Trotrero, at Monterey. Del Monte. Point Pinyos. and Carmel Bay. In Santa
Lucia Mountains of Monterey National Forest, an important tree in Sur, Carmelo, Arroyo
Seco, San Antonio, and Xacimiento river watersheds, ranging throughout this Forest from
sea level to 3,000 feet on hillsides and in canyons. Locally noted in this region from

Fin. 139.

—

Quercu-'i nprifolin.

near King City to Jolon, and at a point 5 miles north of Danis Ranch (Monterey County).
Widely distributed in San Luis Obispo National Forest from sea level to 2,500 feet in

watersheds of Carriso, Salinas, Santa Margarita, San Luis, Arroyo Grande, and Huasna
river basins. Common in valleys and foothills of Santa Barbara National Forest from
sea level to 4,500 feet, in watersheds of Santa Maria, Santa Ynez, Santa Barbara, Ma-
tilija. Piru-Sespe, Newhall, and Elizabeth rivers. Locally noted at Nordhoff (750 feet),

Piedro Blanco Creek, Coopers Canyon at 200 feet (14 miles west of Santa Barbara).
Abundant in San Gabriel National Forest from Oak Knoll into Sierra Madre Range

;

here locally noted from lower hills to 1,000 and 3,200 feet at Pasadena (1,000 feet), 4
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milps northwest of Pasndcnn, I.ons ('niiyoii. niul ai point 11 miles southwest of Straw-
berry Peak, at o.L'OO feet. Frequent in Trabneo Canyon National Forest (Orange
County), in nearly all canyons, except at highest elevations. Occurs on a number of

coast islands, probably on all except San Clemente. Southward it grows in a belt about
50 miles wide, extending westward to within 1." or 20 miles of coast, and eastward to

west slope of mountains, l)Ut probably not reaching San .Tacinto Mountains, though oo

curring in I'alomar and Balkan mountains, and widely over Cuyamaca Mountains ; here
going eastward to Jacumba Hot Springs (2.822 feet elevation.) Ix)cally noted near
Mexican boundary in San Oiego County at Alpine, 2,275 feet elevation, and Pine Valley,

at 4,200 feet.

Lower Califorxi.v.—More or less common in low canyons on west side of Mount San
Pedro Martir ; occurs here in Encinas Canyon (near San Tomas) and at San Antonio,
at 3,000 feet, and on Santa Cruz Creek.

Fig. 1-10.

—

Qucrcua nr/rifolia.

OCCURRENCE.

Characteristic on low hills and open valleys, slopes of higher foothills, shallow canyons,

in dry loamy or gravelly soils; also (but stunted) on exposed seashore.

Forms extensive, pure, open forests, and is also mixed with valley oaks, blue oak,

Wisllzenus oak, and big-cone spruce, and occasionally with canyon live oak, California

sycamore, and white alder.

Climatic Coxdition.s.—Similar to those of Monterey pine.

Tolerance.—Very tolerant of shade throughout life.

Rf.pkwduction.—Prolific periodic seeder, but reproduction generally scanty.



FOREST TREES OF THE PACIFIC SLOPE. 307

Wislizenus Oak.

Q„crcH,« irislizeni A. de CandoUe.

Wisliz.en„s oak Is not Unown I,, tb.s n™e. It -
J""!-*

°
_,^„,; „,„,, ,,

. ,„„• bp used in prcterence to "live oaU, tbe piehei.i

Z'nea ;» ;:«:. otJ.- 0... .,tU eve...-e.n toH.^e.

Fig. 1-il.—Quercus icislizeni.

nieral form, and ap
'"'•' •— ;-

which it is often associa
ceding species, nmIU w nicu n

01 fnrni and appearance of the bark to the pre-

Very similar in size, general foim,
^J^^ fP^^

^^^^ ^^..^^ ,,.i,i,.h, when young.
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it may be easily eonfounded. It doesr not have such broad crowns nor such

enormous limbs as the California live oak. Its similar, but very much thicker,

leathery, shiny, perfectly smooth leaves (figs. 141, 142) are flat (never curled),

deep green on their top sides and light yellow-green l)eneath. The leaf stems

Fig. 142.

—

Qncrcus wisUseni.

are generally very minutely and plentifully (sometimes sparsely) hairy. Unlike

those of the California live oak. the leaves of this tree remain on the branches

for about two seasons and begin to fall during the second summer or autunm.
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Acorns (fig. 142) mature in two seasons and are ripe in late fall. The cup
scales are long and reddish brown.

Wood similar in color and character to that of the preceding, but its thick

sapwood is whitish. It is of no economic use, except for local supplies of fuel,

for which it is very highly esteemed and extensively used in some parts of the

tree's range.

Longevity.—Not fully determined. It grows slowly and persistently and is

exceedingly tenacious, even where storm-beaten or pounded in the sandy and
gravelly washes of streams. Trees from 8 to 15 inches in diameter are from
40 to 75 years old.

RANGE.

Northern California to northern Lower California. Foothills and valleys from near
lower southern slopes of Mount Shasta (Sacramento River Valley) southward in Cali-
fornia coast ranges and Sierras to Mount San Tedro Martir, northern Lower California.
Shrubby on high summits at south.

California.—Valleys and foothills in coast mountains, particularly away from coast,

northward and westward to Ukiah (on Russian River), Mendocino County; northward,
in great central valley of State, to foothills of southern Shasta National Forest ; thence
southward on lower foothills, usually at somewhat higher elevations than Quercus
douglasii, but not in chaparral belt to any extent. In chaparral and lower canyons
of Stony Creek National Forest on west side of ranges, especially on Eel River. Sierra
2s^eiada: Common in foothills of Lassen Peak and Plumas National forests, at 2,000
to 2,800 feet. In Stanislaus National Forest, up to 2,000 feet elevation ; confined to

west border, in ravines, gulches, and canyons, and is most abundant in region of Bear
Mountains, Gopher Ridge, and Bald Mountain

;
grows sparingly in creek canyons from

Garden Valley southward to canyon of South Fork of American River, near Coloma and
Lotus; also on Hangtown and Webber creeks (west of Flacerville), but ceasing about 1

mile east of latter place ; in Pleasant Valley southward, and in canyons from Indian
Diggins westward to Coyoteville and Oleta. Common in southern Sierras on foothills

and southward to Fort Tejon, in Tehachapi Mountains. In coast mountains abundant
around San Francisco Bay and southward. Frequent in Santa Lucia Mountains of

Monterey National Forest, in Sur, Carmelo, Arroyo Seco, San Antonio, and Nacimiento
river basins, at 1,250 to 5,000 feet elevations, but shrubby above 2,700. In chaparral
between 1,500 and 3,000 feet, in San Luis Obispo National Forest (T. 29 S., R. 16 F.).
Generally distributed in Santa Barbara National Forest, at 1,750 to 6,200 feet, being espe-

cially common along north border on northern slopes of Cuyama River. Not in Santa
Monica Mountains, but abundant on coast side of Sierra Madre Range on Mount Lowe,
Mount Wilson, both slopes of Sierra Liebre Range northward to Germans Station ; in

chaparral on summits of Santa Ana Range, at 1,600 feet. San Bernardino and San
.Jacinto mountains, here occurring in Spencer Valley at head of San Diego River, and
elsewhere. Cuyamaca ^Mountains, near .lamacba, and at Mexican boundary, only on
Hanson Laguna range. On Santa Rosa and Santa Cruz Islands.

Lower C.4LIFOenia.—North end of Mount San I'edro Martir.

OCCURRENCE.

On foothill slopes and their open valleys, in dry river bottoms and washes, and desert

mountain canyons, in moderately rich, dry, loamy soils, or in poor, dry, gravelly, or

rocky soils. Largest in sheltered sites, with somewhat fresh, good soil ; stunted and
shrubby on hot, gravelly slopes or stream bottoms.

In small, pure groups or patches, but more often mixed with scrub oak and chaparral ;

less frequently with blue oak and California live oak.

Climatic Conditioxs.—Similar to those of (."alifornia live oak, as is also its repro-

duction.

Tolerance.—Very tolerant of shade.

Price Oak.

Quercus pricei " Sndworth.

DTSTINGUISHIXG CHARACTERISTICS.

Very little is known of the Price oak, and that only from a hurried exami-

nation of a few trees found by the writer in October, 1904, on the banks of a

"Named in honor of Mr. Overton Westfeldt Price, Associate Forester, Forest Service;

Forestry and Irrigation, vol. 13, p. 157.
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small stream in Monterey County. Cal.. on a projierty known as " Dani's Ranch."

The trees were closely mingled with Quercus af/rifolia. for which they were

mistaken at a distance. In general torm they resemble that tree, especially

the small branched trees of the latter grown in close stands. They were from

25 to 30 feet high and from 8 to 12 inches in diameter. At the base of the trunk

Fli:. It:;.

—

QiirrcuK priori.

the bark is l)lackish, very hard, and roughly and irregularly broken; 3 or 4

feet higher up it is dark ashy-gray and smooth. Mature leaves (fig. 143),

which probably remain on the trees two summers, are flat, smooth throughout,

an<l a dwp shiny yellow-green on their upper surfaces and paler yellow-green

beneath. The tlowers are not known. The acorns mature in the autumn of
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the second year, for in addition tf) rii)e acorns, innuature ones were found on

the season's smooth, reddish-brown twigs. Mature acorns (fig. 143), regarded

as the most distinctive character, were invariably of the same form on all of

the trees seen. The sharply pointed nut is smooth, somewhat lustrous, and a

dull light brown, while the uniformly very shallow cups—on short stems—have

\evy close, smooth, pale brown scales.

Wood, not examined, but judged to be essentially like that of Qucrcuii icisli-

seni. Nothing is now known of the age attained.

The affinities of this oak place it between Quercus ngrifolia and Q. wisUzeni,

and nearer to the latter. The writer has not seen the bushy trees Prof. C. S.

Sargent has described and figured (Silva, VIII, PL CCCCVI, f. 6), occurring

in Snow Creek Canyon at the base of Mount San .Jacinto, which, as nearly as

can be judged from the note and figure, is Quercus pricei. Professor Sargent

considers this shallow-cupped oak (not seen elsewhere) a form of Quercus
wislhoii. The ti'ees found at Dani's Ranch gave every promise of later becom-
ing very much larger.

OCCURRENCE.

Dry, gravelly banks of streams, witlnn reach of deep soil moisture.

Forms small, pure groups.

Climatic Conditions.—Similar to Wislizcnus oak.

Tolerance.—Very tolerant of shade.

Reproduction.—At least an abundant periodic seeder, hut fruiting habits and repro-

duction undetermined.

Morehus Oak.

Quercus morehus Kellogg.

DISTINGUISHING CHARACTERISTICS.

Morehus oak is a rare and little known California tree of the black oak
group. It was first found about 18G3, and since then many new stations for it

have been and are still being discovered. It is held by some authors to be a

hybrid from Quercus tvisUzeni and Q. californica. Its acorns bear a strong

resemblance to those of the first oak, while its leaves (fig. 144) are similar in

texture to those of the latter oak. The remarkabl.v uniform shape (within rea-

sonable limits) of the leaves borne by widely separated individuals, and the

fact that the parents suggested are by no means always within the same
localit.v—one or the other, sometimes both, often very far distant from the sup-

posed offspring—has led the writer to treat this oak as a species. Generally

from 10 to 35 feet high and 3 to 8 inches in diameter, with smooth, dark ashy-

gray bark. The branches of small, shrubby trees often trend upward, while

those of the larger trees stand out horizontally from the trunk, which is free

of limbs for about one-third of its length. The leaves, which are shed from
midwinter to si)ring, are dark yellow-green and smooth on the upper sides and
light yellow-green and smooth or more or less covered with fine star-shaped

hairs beneath. The acorns, maturing in the autumn of the second year, are

usually from li to Ij inches long. The light reddish-brown cups inclose from
about one-third to two-thirds of the nut, which is somewhat thicker than that of

Q. u-isUzeiil. Wood similar in general appearance to that of Q. californica. but

the thicker, whitish sapwood is considerably tougher ; not fully investigated.

Of no economic importance and of slight interest to the forester, because of the

tree's rai'e occurrence.

Longevity.—Not fully determined. Believed to be rather long-lived. A single

tree, 12^ inches in diameter, showed an age of 64 years.
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RAiMiE.

Cai.iforxia.^—Occurs as scattered individuals and detadicd thickets in northern coast

ranges and Sierra foothills. Coast rangex: A single tree at Clear Lake, and several at

Sulphur Bank (Lake County) : group at north base of Mount Tamalpais (ALirin County) ;

thicket on crest of Coast IJange hack of Berkeley, and a single tree farther north In

Berkeley Hills near upper San Pablo Creek ; canyon of Big Sulphur Crock between

Geysers and Cloverdale (Sonoma County) at point about 3 miles below bridge; also

at point 2 miles south of Kidgewood Summit (north of I'kiah, Mendocino County).

Reported in Santa Lucia Mountains in Sur. Carmelo, and Arroyo Seco river basins.

Siena foothillfi; In a belt north of Yuba River (Yuba County), running northwest from

Fio. 144.—Qi/rrr».s morrhua.

Red Bluff and lower pr.rt of Dry Creek into Butte County : west foot of Stanfield Hill

grade (about 21 miles northeast of Marysville) ; near Newcastle (Placer County) ;

Eldorado County, on a head branch of Canyon Creek (tributary Middle Fork American

River) 2 miles northeast of Georgetown; North Fork of Cosumnes River (near Nash-

ville), Middle Fork of Cosumnes (between Pleasant Valley and Oleta) ridge between

North and Middle Forks Cosumnes (about miles east of Nashville, elevation about

2,000 feet) ; Sacramento Co\uity ; near Folsom ; Amador County, near Plymouth, on head

of Indian Creek (branch Cosumnes River), near Oleta (Sutter Creek road), and at
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several points on Rancheria Creek—lowest station about 3 miles from Sutter Creek, 3

miles north of lone on low hill near Clay pit (leaves mtieh toothed), with blue oaks,

Mokelumne River west of West Point ; Calaveras County, several thickets in Bear Creek

Canyon (branch Calaveras River on west side of Bear Mountains), on head of Murray
Creek (tributary Calaveras River) 2 miles north of Mountain Ranch, on San Domingo
Creek (branch South Fork of Calaveras River) 2 to 3 miles north of Murphy, road be-

tween Mountain ranch and Railroad Flat (elevation 2,450 feet) at two points on South
Fork of Mokelumne River between Railroad Flat and West Point ; Tuolumne County,

between Sonora and Tuolumne River, at two points (little north of Tuolumne Canyon)
on road from Carters to Big Oak Flat, near bead of Deer Creek—south side of Tuolumne
on same road. At several places in gulch few miles north of Coulterville (Mariposa
County) on road between Coulterville and Priest, with Kellogg oak and highland live

oak; frequent from Cold Springs Station (Mariposa County) to Fresno Flats and North
Fork (Madera County), especially in Crane Valley. Abundant also near Badger (Tulare

County) ; very abundant on road from Raymond to Yosemite, especially within 6 or

7 miles of Raymond and eastward in edge of western yellow pine belt beyond Wassama ;

2 miles west of latter is large tree at Potts's house, also one few rods north of

Ahwahnee road house, and many others in vicinity among Kellogg oaks. At point 2 miles

west of Eshom Valley, near east end of Burrough Valley (Fresno County). Range still

imperfectly known.

OC'CUKRENCE.

Foothill slopes and ridges, in dry gravelly soils.

In groups and patches of pure growth interspersed with California black oak, Wisli-

zenus oak, Fremontia, and occasional blue and valley oaks. Nowhere abundant.
Climatic Conditions.—Similar to those of gray pine.

Tolerance.—Evidently very tolerant, its evergreen leaves being retained in dense shade.

Reproduction.—Imperfectly known. Appears to seed at irregular intervals at rather

early age, and but sparingly. Owing to the tree's supposed hybrid origin, the fertility

of acorns requires testing.

California Black Oak.

Querciis culifoniica (Torr. ) Cooper.

DISTINGUISHING CHARACTERISTICS.

California black oalc is very distinct in appearance from all other Pacific

oaks. It more nearl.y resembles the eastern black oak (Quercus veUttina) than

it does any other species. Connnonly from 50 to 75 feet high and from 15 to

30 inches in diameter, bnt at high elevations it is shrubb.v and often under 15

feet in height. Old trees are sometimes SO or 85 feet high and from 36 to 40

inches through; such trees, as shown by their decayed, hollow trunks, often

broken at the top, have long since passed maturitJ^ The trunks are rarely

straight and are often bent or leaning. They are clear of branches for from

10 to 20 feet, and then give off large" limbs which form irregularly open, broad,

rounded crowns. Except on young trees and large limbs (where it is smooth

and dull grayish brown), the bark is blackish brown, sometimes Avith a reddish

tint or, superficially, a weathered gray brown ; it is very hard and is roughly

and rather deeply furrowed on the low part of the trunk, while higher up the

shallower seams fade into the smootli l>ark- of large limbs. Year-old twigs are clear

red to red-brown and usually smooth, but often minvitely haiiy or with a whitish

tint ; the prominent, scaly, light chestnut-colored buds are hairy, especially on
their ends. Mature leaves (figs. 1-15 to 147), variable in form and size (about

4 to 65 inches long), are thickish, a shiny deep yellow-green, and smooth on

their upper sides (sometimes with star-shaped hairs) ; paler green beneath,

smootli or minutely hair.v. Small trees at high altitudes (and elsewhere also)

very frequently have leaves and stems (fig. 147) conspicuously coated with
minute, whitish, star-shaped hairs. Leaves are shed in autumn. Acorns (fig.

145), mature at the end of the second season, are borne on thick, short stems
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and are about li to lA inches long. The nut is pale chestnut colored, downy
near and at the top end. and often indistinctly striped ; the tawny brown cup

has shiny scales which are thin, l)nt often nuu-h thickened at the bases of the

cup.

Fig. 145.

—

Qucrcua califurniva

Wood, fine-grained, very porous, pale hut distinct red, exceedingly brittle,

Ann, rather heavy, with hirge pith-i'a.vs, and having a strong odor of tannin,

witli which both the wood .•ind biirk ;ire heavily charged. Large trunks are

rarely sound .-ind afford l>iit little clear timber, and even this is inferior on
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account of its very porous, brittle structure. In some sections of its range

tlie tree is important and mucli used for fuel. Its ratlier frequent occurrence

in continuous patches renders it worthy of attention for this purpose.

Longevity.—Age limits are not fully known. Probably moderately long-

lived. Trees from 16 to 25 inches in diameter are from 176 to 275 years old.

It is doubtful if this oak attains a greater age than 350 years, and it probably

reaches maturity in about 175 years.

Fig. 140.

—

Quervun vaUfuniica.

Central Oregon, in mountains, southward through California, in coast ranges and
west slope of Sieri-as, nearly to Mexican boundary. On mountain slopes, low summits,

elevated valleys and canyons, but not on plains nor near sea ; in north, usually at

1,.500 to 3,000 feet elevation, and in south, at 4,000 to 7,000 feet.

Oregon.—Very abundant in valleys of central and southern part, west of Cascades,

from McKenzie River (lat. 44° 15') southward; on mountain slopes considerably above

2,000 feet, entering lower part of yellow pine belt, and being especially frequent on
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streams in semiarid sections of lower Cascade and Siskiyou slopes. Locally noted on
upper Rogue River, in depressions between western spurs of southern Cascades and
northern spurs of Siskiyous, and also on North Fork of Apple^ate Creek in Siskiyous.

California.—Throughout northern part in lower part of yellow pine belt and upper
range of Sabine pine ; generally at 2,000 to 5,000 feet, probably going westward to
inland border of coast redwood belt, and eastward at least to longitude of Mount Shasta,

Fig. 147.-

—

Qucrcus californica.

around base of which it occurs (in Shasta National Forest) up to 4,500 feet on south
and west sides ; rather common in McCloud River valley, but more so about Sisson,

being especially abundant northward to south end of Shasta Valley ; frequent areas
at elevations between 2,000 and 3.500 feet on Squaw Creek, while large pure stands
occur on lower McCloud, Pitt, and Sacramento rivers. Abundant on west slope of

northern Sierras in canyons within yellow pine belt, at 3,000 to 5,000 feet elevation,
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but in Stanislaus National Forest ranging between 1,500 and 6,500 feet. Locally noted
in Yosemite Valley, at 4,000 feet, in pure growth west of Camptonville, in Yuba County,
and vicinity of Lake Tahoe. In southern Sierras, generally at 4,500 to 7.000 feet,

where it occurs as follows: North Fork of Kings River; Bubbs Creek (head tributary
South Fork Kings) up to Bubbs Dome; Frazier Mountain; East Fork of Kaweah River,
at 4,900 to 7,200 feet, from Bigtree Canyon to point about 4 miles below Mineral King

;

White River (Tulare County) ; on crests and west slopes of Greenhorn Mountains (in
T. 20 S., R. ;'.0 and ?,l B.), at 5,900 and 4.750 feet, and on Little Posey Creek, at 4.700
feet, in depression between east and west ridges of these mountains (Kern County).
On east slope of Sierras, at Independence. Very abundant on southern terminal ranges
of Sierras, as on Mount Breckenridge, above 4.000 feet, and probably also on Piute
Mountain. Not reported from Tehachapi Mountains. In northern coast ranges, com-
mon in Trinity National Forest eastward to between I^ewiston and Weaverville (west
border of Sacramento Valley) ; locally noted on Grouse Creek Canyon near South Fork
Mountain, at 2,-300 and 2,500 feet. Southward in Stony Creek National Forest, very
abundant in yellow pine belt at 3,000 to 6.000 feet, particularly in western part of
forest on headwaters of Eel River. In vicinity of Bay, only on higher summits, such
as south slope of Mount St. Helena, north base of Mount Tamalpais, upper San Pablo
Creek, and east side of westmost coast range of Santa Clara Valley ; not on Berkeley
nor Oakland hills. Plentiful in southern coast ranges, especially in Santa Lucia Moun-
tains of central and northern parts of Monterey National Forest, where, on both sides

of range, it occurs at 2,000 to 5,000 feet elevation in Sur, Carmelo, and Arroyo Seco
river ba&ins. Not common in Santa Barbara National Forest, but widely distributed at

3,500 to 6,200 feet in watersheds of Santa Maria, Matilija, I'iru-Sespe, and Elizabeth

rivers, being abundant on Pine Mountain and in pure stands on summit of Liebre Moun-
tain. Range in San Gabriel Mountains not fully recorded, but probably not there to any
extent. Common in pine belt of San Bernardino Mountains ; here locally noted near

head of Waterman Canyon at 3,000 feet—a low altitude ; on City Creek road off Plunge
Creek, at 4,400 feet, and in Little Bear Valley, at 5,000 feet. Very common in pine

belt of San Jacinto Mountains on west and south sides, at 5,000 to 9.000 feet ; also in

Strawberry Valley, at 5,200 feet ; rare in Tahquitz Valley, and not detected on north side

of mountains. Southward, the most prominent oak in I'alomar Mountains, forming nearly

half of the mixed stand on upper slopes, but in Cuyamaca Mountains less abundant
than Qucrcus ayrifolia; locally noted in this region on south side of Smiths Mountain
at 4,100 feet, and at Campbells ranch (Laguna Mountains), at 5,490 feet. Reported

from Hanson Laguna Mountains of northern Lower California at elevations above
4,000 feet.

OCCURRENCE.

On mountain slopes, benches, valleys, in canyon bottoms and lower sides, and on
upper foothill slopes ; in dry gravelly and sandy soils, or in very rocky places with
scanty soil.

Forms pure, open groves and limited stands, or mingles (at lower levels) with gray

pine, Oouglas fir (Oregon), California laurel, western dogwood, canyon live oak, and
straggling western yellow pine. Higher up, commonly with latter pine, incense cedar,

and occasionally with bigtree. Largest in yellow-pine belt on sheltered benches, valleys,

and coves, and smallest on exposed high slopes.

Climatic Conditions.—Not fully determined, but mainly like those of western yellow

pine.

Tolerance.—Endures moderate shade in early life, but requires full overhead light

for good growth later. In mixture with yellow pine, subordinate.

Reproduction.—Abundant periodic seeder at 2 to 3 year intervals, but locally some
seed is borne nearly every year. Germination scanty ; best in slight shade on exposed

mineral or humus.

Tanbark Oak.

Qucrcus " densiflora Hooker and Arnott.

DISTINGUISHING CHARACTERISTICS.

Tanbark oak is widely known in its range by this name on account of the

extensive use of its barlv for tanning on the Pacific Coast, where it is as impor-

tant in the leather industry as chestnut oak {Quercus prinus) is in the East.

"Although never known to lay people as anything but an oak, for which the technical

name Quercus stands, this tree has characters in its reproductive organs which techni-

cally permit its separation from all other oaks of the genus Quercus into another

15188—08 21
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A smooth-trunketl tree from HO to 75 foet bijrli and from 1 to 2 feet in diam-

eter ; trees from SO to 85 feet, or somewhat taller, and from 3 to 4 feet in

Fig. 148.

—

Qucrriis drnsiflora.

diameter sometimes occur. Tbongli much larger trees were probably once com-

mon, they are now rare. At high elevations it is a shrub under 10 feet in

genus. It is a connecting link between the oaks and chestnuts. These minor differences

are these : Its male and female flowers are borne on new shoots of the year, rarely from

buds at the base of leaves of the previous year's growth ; the cylindrical male clusters

are thick and oroct, in.stead of being thread-like, pendulous, and developed from buds on

year-old twigs, as in other oaks ; the female dowers are usually borne at the base of

the uppermost male (lower clusters ; the male flowers are arranged 'i in a minute cluster,

many of these covering the erect flowering stems, instead of being solitary as in other

oaks. (The female flowers are, however, solitary, as in other oaks.) Upon these valid

botanical characters Oersted proposed, in ISfiO, that this tree be called Pusania densir

flora. Since then, however. It has been maintained under the name Q. dcnsiflora, given

to it by Hooker and Arnott in ]841. One eminent American tree botanist has recently

taken up Oersted's name. But granting the technical grounds are good for such a change,

it is preferable, in the writer's opinion, to still maintain this tree as a member of the

genus Quercus by slightly enlarging the definition of the genus. In all other outward

gross characters— foliage, fruit, wood, and habit—this tree is and always will be an oak

to the lumberman and to the practical forester. I'recedents for continuing to regard

the tree as an oak are not wanting. Thus, box-elder (Negundo), though equally distinct

from the true maples, is retained in the genus Acer.
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height, with slender upright branches. The form varies greatly ; in close stands,

the crown is narrow, with upright branches and a long clear trunk, rarely

straight ; in the open, the crown is broad, with big, horizontal limbs, and the

trunk is short and thick. The tiunivs are smooth looking, pale brown tinged

with red, often with grayish areas ; their thick, firm barlj; has deep, narrow
seams cutting it into very wide, S(iuarish plates ; tlie bark of young trees and of

large limbs is smooth and unbroken. Young twigs are densely woolly (with

star-sha[)ed hairs), but the wool disappears after the first year, when the

branchlets are deep brown, tinged with red. and are often covered with a whitish

Fig. 140.

—

Qinrcns dcnsiflora.

bloom. Full grown leaves (figs. 148 to 150) are light green, smooth, and shiny

(occasionally with woolly areas) on their top sides, and densely woolly with
reddish brown hairs beneath ; in late summer the leaves become thick and
leathery and the woolliness disappears except for a few hairs on the lower sur-

face, which is then whitish with a very pale blue tint. Leaves of a season's

growth persist for 3 to 4 seasons. Acorns (fig. 150) mature in the fall of the

second yeai-, when they are dull, very pale yellowish brown, usually smooth and
shiny, but frequently more or less downy, while the finely hairy, bristly scales

of the cup (sometimes very woolly at its base) are pale yellow brown.
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The shrubby form of this oak occurrins;; on hij:ch mountains has been
described as a distinct variety, QiirrctiK dcnsifiom cchUioUlcH (R. Br. Canipst.)

Sargent, but it is believed not to be worthy of separation, because it is con-

nected with the larger tree forms by numerous intormetliate ones. Its leaves

are from IJ to 2] inches long, smooth on their upper surfaces and white-hairy

beneath, and the margins are entire or with vcrv indistinct teeth. Acorns are

Fig. 150.

—

Qucrcus dcnsiflora.

somewhat smaller than those of the tree f«)rms and the scales of the cups

are al.^^o longer. These differences seem to be due to high altitude and
exposure. Wood dense and fine-grained, very hard, firm, and somewhat
brittle (though brittleness varies with age), light brown, faintly tinged with

red. The quality is suitable for agricultural implements and for finishing and
furniture lumber. It is employed more generally for firewood.
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Economically a tree of the greatest importance in Pacific forests, both for

its valuable tanbark and for the promise it gives of furnishing good com-

mercial timber in a region particularly lacking in hardwoods. The present

extensive practice of destroying this oak for its bark alone, without utilizing

the wood, calls for prompt conservative action.

Longevity.—Full records of age limits are lacking. Forest-grown trees from

14 to 18 Inches in diameter are from SO to 128 years old ; trees from 20 to 60

inches in diameter are from 150 to 250 years old. It doubtless attains a

greater age.

RANGE.

Southwestern Oregon to Southern California. From coast ranges of southwestern Ore-
gon, northern Sierras of California, and coast ranges southward to Santa Ynez Moun-
tains (Santa Barbara County) ; generally at from sea level to 4,000 and 5,000 feet

elevation.

Oeegox.—From Umpcjua River southward, probably only in coast mountains ; common
on streams from sea through Douglas fir forest. Locally noted at Gold Beach (mouth of

Rogue River).

California.-—Northern coast mountains ; on ridges and streams from near sea inland

to Trinity Mountains, here growing \inder Douglas fir at elevations up to 3.000 feet or

over ; on South Fork Mountain, up to about o.OOO feet, and eastward to a canyon near
Lewiston, where a single tree has been seen ; also one in canyon (at 3,700 to 3,800 feet)

between French Gulch and Deadwood. Not on Upper South Fork of Trinity River and
not detected in eastern Siskiyou County nor in region between Scott Valley and Salmon
River, but west of latter it occurs on east slope of " Salmon Summit " ridge at 2,000 to

3,S00 feet. Locally noted near Dyerville (Humboldt County) ; also in a broad belt on west
slope of Trinity Mountain above Hoopa Valley between 2,100 and 4,000 feet ; and on
lower slopes bordering Hoopa Valley and from Hoopa Valley westward to between Red-
wood Creek and Blue Lake ; north of Humboldt Bay, in redwoods in lower Mad River val-

ley, but not in upper part of this valley ; lower Van Dusen River eastward to a point about
2 miles below Valley View Tavern, and westward, abundantly in redwoods, to Bridgeville

and Hydesville ; near Ferndale and in hills south of it, also about Briceland, upper Mat-
tole, and in Mattole gulch (South of K.ing Mountain). Mendocino County: Enters this

county from north and is common throughout most of redwood forest ; noted at Rockport
and freq\iently between Briceland (Humboldt County) and Kenny; south of Kenny, fre-

quent on coast in and on borders of redwoods, also among California swamp pine between
Fort Bragg and Gualala ; near mouth of Big River and about the Mendocino pine barrens

;

road between Westport and Laytonville and in canyon east of Laytonville (road to Round
Valley) ; abundant in redwoods from pine barrens eastward on road from Mendocino to

Fkiah, also on cool north slope (south side) at head of Big River canyon; north of

Ukiah, at Willits and in forest north and northwest of Willits ; upper part of Redwood
Canyon (northeast of Calpella). tionoma County: Common throughout redwoods and
considerably east of their eastern border; hill at Sea View (east of Fort Ross) and on
Austin Creek, thence southward to Russian River, on which it is common from Duncan
Mills to east edge of redwoods at Forestville ; very abundant south of Russian River from
Monte Rio to Camp Meeker and southern edge of redwoods near Freestone, thence east-

ward to Green Valley, where it goes to within about 3 miles of Sebastopol. Inland only

to Napa Mountains, here occurring on streams, in north part of Napa County from Mount
St. Helena southward ; common in gulches of hills west of Calistoga, not far from #hich
it descends to mouth of small canyon ; mountains on east side of Napa Valley. Common
in southwest Lake County on east side of Cobb Mountain Ridge, and also of Mount St.

Helena (1,500 on St. Helena Creek to over 3,000 feet) ; near Adams Springs it predom-
inates with Douglas fir. Marin County: Inverness Ridge (Point Reyes Peninsula) from
point 5 or 6 miles south of Tomales I'oint southward to Olema ; east of Tomales Bay, on
Taper Mill and Lagunitas creeks and in San Geronimo Valley, thence southward to Mount
Tamalpais—here a tree in gulches and canyons, and shrub in chaparral of upper slopes;

very large near Rock Springs at west end of Tamalpais Ridge ; south side of Tamalpais
in Redwood Canyon and at Mill Valley. Frequent south of San Francisco Bay on sea-

ward coast range and on Santa Cruz Mountains ; west of King Pass on road from Palo
Alto to sea ; common from Boulder Creek to Big Basin. Northern and Central Sierras

southward to Mariposa County in lower yellow pine growth and upper foothill forest ; in

Lassen Peak and I'lumas National Forests, at 2,000 to 3,000 feet. Butte County, near

Junction House (road from Bidwell Bar to Quincy), probably coming from Little North
Fork of Feather River, and to point a few miles below Berry Creek (about 1,900 feet).

Yuha County: East slopes of Oregon Hills and lower part of North Fork Yuba River Can-
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yon from Uuths Ranch Pass to Billiards Bar, thence eastward up Willow Creek to Camp-
tonville and beyond to at least 4.0(H) feet elevation (with western yellow pine), t^ierra

Vouuiy: Entered from west (on road Camptdnville to Moiini.iin House), and probably

also on canyons of North and Middle Forks Yuba River. PJacir County: About 4 miles

northeast of Forest Hill (road to Sugar I'ine Mill), Q. densiflora cchinoidcs occurs in con-

siderable numbers. Stanislaus National Forest, locally abundant only between 3,000 and
5,000 feet, on west slope of Tunnel Hill, on headwaters of Alton Creek, Pilot Creek, near

Deep and Mutton canyons, and on Big Iowa Canyon (tributary South Fork American
River). Infrequent near southern limit in southern coast ranges, except in Santa Lucia

Mountains of Monterey National Forest, here extending from sea level to 5,000 feet in

watersheds of Sur, Cnrniolo, Arroyo Seco, San Antonio, and Nacimiento rivers ; most
important tree on streams flowing into the ocean, as it is also, but smaller in growth, of

higher elevations. Not about Monterey, nor on Monterey I'eninsula ; few trees noted in

Arroyo Seco Uiver canyon west of Santa Lucia I'eak, and in upper part of Arroyo Seco

Valley above junction of Willow Creek ; commoner in gulches and canyons of coast slope

in Sur River region, and in isolated patches and groves of redwoods south of Carmel Bay.

San licniio County: Canyon (few himdred feet below summit) on north side of Fremont
Peak. San Luis Obispo National Forest, in basins of San Luis and Arroyo Grande rivers

;

locally noted near Cuesta Pass at l.oOO to 2,000 feet. Santa Barbara National Forest,

on watersheds of Santa Ynez. Santa Barbara, and Matilija rivers : Mount Pinos at 9,500

feet ; summits of Santa Ynez Mountains, at 2,400 to 4,700 feet ; in T. 5 N., R. 21 W., some

distance northeast of Nordhoff ; also at head of Howard Creek, and of Horn Canyon (near

Nordhofif), which is probably its southern limit in the coast mountains.

The variety Q. densifiora cchinoidcs ranges from Canyon Creek (Siskiyou Mountains)

over northern California and southward in Sierras and coast ranges to Sonoma County

;

in Stanislaus National Forest, noted on north slope of Rubicon River, at 4,000 to 4,500

feet elevation.

OCCURRENCE.

Valleys and low slopes, borders of low mountain and foothill streams, coves, and
-ravines; in rich, moist, sandy, and gravelly soils. Sometimes in nearly pure, small

stands, but chiefly in mixture with redwood and Douglas fir ; occasionally with California

live oak. Largest in coast region.

Climatic Coxditioxs.—Similar to those of redwood.

Tolerance.—Imperfectly known. Endures considerable shade throughout life, but

grows best with top light ; dense side shade clears its tall trunks completely. Gives evi-

dence sometimes of great tolerance.

Reproduction.—Prolific seeder and seedlings often abundant in partial shade. Sprouts

vigorously from cut stumps, producing permanent stems.

Family TJLMACE^.

The elm family is coinposed mainly of trees, with a few .shrubs. It includes

the well-known elms and hackberries. Most of these have rather small leaves,

borne singly—never in pairs, one opposite another—and shed them each autumn.

Their flowers combine both male and female reproductive organs, though distinct

male or female flowers sometimes occur with the bisexual ones, on the same tree

or branch. Fruits are matured in one year, and are (1) small, flat bodies with

thin, papery wings (surrounding the seed l)ody), which render them very buoy-

ant (elm)
; (2) small nut-like wingless bodies (])laner-tree)

; (3) small, berry-

like bodies with thin, sweetish flesh surrounding hard, bony seeds, which are

eaten (without injuring the seed) by birds and mammals and so distributed

away from the parent trees (hackberries). The berry-like fruits rii)en in

autumn, but the wnnged fruits, with few exceptions, ripen in spring or early

sununer. The latter usually germinate that season, while the former do not

grow until the following season.

The wood of these trees is characteristically marked with wavy or zig-zag lines

of mimite pores, seen on cross-sections of the trunk. No other trees have this

character, which is particularly marked in tlie wood of the elms and hackberries,

the principal members of this family.

Several members of the family are large forest trees of the first economic im-

portance, often forming the bulk of extensive forests, while others are scattered
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through forests of other trees or in the open. Their habitat includes wet,

swampy, moist, ricli soils as well as the driest and most arid ones, but all grow

at low elevations.

A single group only of this family, the hackberries, is represented in the

racifie region, where its representatives are rare. Other North American trees

of this family belong to eastern United States.

CELTIS. HACKBERRIES.

A small group of large or medium-sized trees and shrubs, represented in the

Pacific region by two species. The rough bark is characteristically marked by

projecting, knife-like ridges, and the light-colored wood is distinguished by the

zig-zag lines of fine pores which mark each layer. Peculiarities of the leaves

are their uneciual sides, their conspicuously 3-nerved or veined bases, and their

arrangement on the twigs so as to form flat sprays, which makes them appear

to grow alternately from two opposite sides of the branchlets.

The minute, inconspicuous flowers (comprising those of male sex, and those

which combine male and female organs—perfect flowers) are produced in si)ring

on new twigs of the year, male flowers at the base of the twig and the perfect

ones singly, usually on thread-like stems springing from the bases of the leaves

at the end of the branchlet. Perfect flowers develop into single cherry-like

fruits, which have a thin, dry, sweetish flesh covering a very hard-shelled,

smooth or roughish seed. The seeds are rather ditticult to germinate, being

apt to " lie over " for a season before they grow, unless planted or falling in a

soil that is constantly moist.

Wood of the hackberries is commercially of only secondary importance at

present ; that of the two species occurring in the Pacific region is of no vahie

there, but one of these trees produces useful timber in eastern forests.

Hackberries are of ancient origin. Remains of those from which European
species descended liave been discovered in the Miocene formation of that

continent.

Hackberry.

Ccltis occideiilalis <^ Linn;pus.

DISTINGUISHING CHARACTERISTICS.

Hackberry is rare, and only a small ti'ee or low shrub, generally under 25 feet

in height and 10 inches in diameter in the Pacific i-egion. East of the Ilocky

Mountains, its principal range, it is a straight, slim tree from 80 to 90 feet high

and from 2 to o feet through when grown in the forest ; in the open it has a

shorter and, often, thicker trunk, and a very broad, synnnetrical, rounded crown
of large limbs, which are intricately branched and sometimes drooping. The
trunks and limbs are grayish in open situations, and apt to be brownish gray

in shaded places, and are conspicuously marked with irregularly shaped pro-

jecting ridges of bark. Young twigs are pale green, but at the end of the sea-

son they are clear reddish brown, with minute, flat, pointed buds, peculiarly

dark chestnut. What appears to be a terminal winter bud is the last side, or

lateral, bud, at which the immature terminal part of the twig has broken off.

" A number of varieties, and even species, have been distinsnished, based mainly upon
the size, texture, and teeth of the leaves, as well as upon the color and size of the
" berries." These forms, the validity of which is in doubt, occur mainly, if not entirely,

east of the 100th meridian. They will be considered in Parts II and III of this work,
which deal with trees east of the Pacific region. .'
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in length, with a minute point at the top. A dry, sweet, very thin, yellowish

pulp covers the hard, thick-shelled seed. The fruit of this tree is extensively

eaten by birds, which thus assist greatly in disseminating the seeds, which

are not injured by digestive action, but on the contrary are probably better pi'e-

pared for germination. Flood waters also aid in distributing the seed. Exten-

sion of the species by direct seeding from the tree is slow. Wood, rather heavy,

moderately soft, brittle, and very wide-grained ; the whitish sapwood is exceed-

ingly thick and the heartwood is a bright yellowish-white." Of no economic use,

o\^ ing to rarity of occurrence and poor timber form in the far West. In the

East it produces good but not extensive quantities of excellent saw timber, which
is made into second-class lumber.

Longevity.—The age attained by the Pacific form is unknown. It grows
rapidly in the East, attaining great age, but appearing to reach maturity in

about 75 or SO years. Eastern forest-grown trees from 18 to 24 inches in

diameter are from 140 to 1G5 years old.

RANGE.

From St. Lawrence River (St. Helens Island, near Montreal) to southern Ontario; in

the United States from Massachusetts (Massachusetts Bay) to northwestern Nebraska,
North Dakota, southern Idaho (Boise), eastern Washington and Oregon (Snake River),

western Washington (I'uget Sound), Nevada (East Humboldt Mountains), New Mexico,
and south to Florida (Biscayne Bay and Cape Romano), middle Tennessee, Missouri,
eastern Kansas, Indian Territory, and eastern Texas.

OCCURRENCE.

Rocky bluffs and slopes near streams ; in dry broken rock, or poor gravelly soil. Lack
of moisture (not a requirement) produces stunted, scraggy trees. Cultivated in moist,

rich soil, it is more like the typical eastern form. Scattered singly or in small groups

;

not common.
Climatic Conditions.—Similar to those of western yellow pine.

Tolerance.—Endures considerable shade throughout life.

Reproduction.-—Fairly abundant seeder, but reproduction scanty.

Palo Blanco.

Celt is rrticulata Torrey.

DISTIXGUISHIXG CHARACTERISTICS.

The palo bianco, known almost entirely by this Spanish name, is considered

by some authors to be only a variety of the eastern smooth and shiny-leafed

Celt is tuississippiensis Bosc. As palo bianco occurs in the southwest and in

the Colorado Desert part of California, it is a very different tree in habit from

its eastern relative, particularly in its shorter, wider, and rough leaves (fig.

152).

It ranges in size from a low, densely branched shrub to a round-crowned,

short-trunked tree from 15 to 30 feet high and from 6 to 10 inches or more
in diameter ; the bark is bluish, ashy gray, and is rough, with prominent, thin,

short, projecting ridges. Mature leaves (fig. 152), thick and leathery, are very

veiny, deep green on their upper sides; very rough (like sand-paper)—some-

times only slightly rough, however, and very light yellowish green beneath,

with or without minute straight hairs, and with a conspicuous network of small

veins; margins of the leaves mainly without teeth. Mature fruit (fig. 152),

ripe in autumn, orange red. Wood, somewhat lighter than that of Celtis mis-

sissippiensis and of about the same weight as that of C. Occidentalis, is not

" See characterization of wood under genus, which holds good for this species.
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distinguishable from the wood of these two species. Poor timber form of tlie

tree renders its wood of little eeonomic use. except as a second-class fuel wood.

Of little importance as a forest tree ; useful for establishing protective cover

along de-sert streams.

Fig. 152.

—

C'eltis reticulata.

Longevity.—Not fully determined. It grows very slowly, l)oth in diameter

and in height, in unsheltered, dry situations, where trees fi'om 5 to inches

through are from 60 to 110 years old.

RANGE.

From eastern Texas (Dallas) to the Uio Grande and through New Mexico and
Arizona to southern Utah, Nevada, California (western rim of Colorado Desert) ; Lower
California (San Julio Canyon and Cerros Island).
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OCCUERENCE.

Low mountain canyons, dry or intermittent water courses, desert gulches, and borders

of rocky streams ; in dry, gravelly soil. Scattered singly and in small groups or

groves.

Climatic Coxditioxs.—Similar to those of white alder.

TOLERAXCE.—Undetermined, but trees show marked tolerance of shade.

REPRODfCTiox.—Abundant seeder. Germination, except in constantly moist soil,

tardy ; seedlings rather sparse.

Family LAURACE-ffi.

A small family (as represented in our forests) of trees characterized by tlie

pungent, aromatic taste and odor of their bruised green bark and foliage. It

includes the widely known camphor and bay trees of the Old World, our well-

known eastern sassafras tree, and a group of " loblolly " bay trees of our south-

ern forests, together with a single genus iu the Pacific region. The foliage of

some of these species is evergreen, whereas that of others is shed each autumn.

The leaves of some are borne singly, those of others in pairs—one leaf opposite

another. In some species the flowers combine both male and female organs,

while in others male and female flowers are each borne on different trees.

Fruits of our representatives are berry or plum like, with one hard-shelled seed.

The wood of these trees, often hard and beautifully marked, is mainly of only

minor connnercial importance. Economically, the camphor trees are the most

valuable of the group, all parts of the trees yielding camphor.

UMBELLULARIA. LAUREL.

Since this genus is represented by a single species only, inhabiting the Pacific

forests, its characteristics are given under that species.

California Laurel; Oregon Myrtle.

TJmhcUularia califarnica (Hook, and Am.) Nuttall.

DISTINGUISHING CHARACTERISTICS.

California laurel is an evergreen tree, distinguished at once from all others

of its range by the strong camphoric-pungent odor a of its crushed leaves or

green bark. Under the most favorable growth conditions, from 60 to 80 feet high

and from 2A to ?>h feet in diameter ; exceptionally large trees are sometimes 4

feet through. In the dense forest it has a clean, straight trunk from .30 to 40

feet long and a narrow crown of close, small, upright brandies. Elsewhere,

however, and much more commonly, it has a very short, thick trunk, surmounted

by large, long limbs which trend upward and form an exceedingly wide, dense,

rounded crown. In moist shaded mountain canyons and gulches it appears

in a many-stemmed shrubby form in clumps and thickets from 10 to 15 feet

high. Bark of large trunks is thin, very dark reddish-brown, and scaly ; the

stems of young trees are smooth, and dull grayish-brown. New leaves are

produced throughout the summer on the stems, which grow constantly in height.

This results in the branches being heavily foliaged. As » rule, the leaves of

" The green bark and, particularly, the leaves possess a light volatile oil, follicles

of which are given off when either is crushed, and which when Inhaled through the

nostrils produces severe pain over the eyes, attended often by violent sneezing. Con-

tinued inhalation of the odor of fresh leaves usually produces slight dizziness, but appar-

ently no other alarming effects. The dried leaves produce the same effect, but less

violently.
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Fig. ir.3.—r»,6e//„7„Ha californica: a, fruit.
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when they fall. They germinate shoi'tly afterwards. They are frequently

washed down mountain streams, and in this way a dense cover is extended

along many narrow gulches, in which, in the otherwise dry foothills, grateful

springs are thus maintained. Wood, very heavy when green, moderately heavy

when dry, hard, very firm, fine-grained, and rich yellowish-brown, often beauti-

fully mottled ;
" the sapwood is very thick. No other of our hardwoods excels

it in beautiful grain when finished. It is a most valuable cabinet and finishing

wood. Well known for this excellent quality in the rather limited region of

coumiercial supply, where the tree deserves conservative treatment as a timber

tree.

Longevity.—Little is known of the age limits of this tree, which is unques-

tionably long-lived. Trees from 20 to 25 inches in diameter are from IGO to 210

years old ; larger trees ai'e known which should prove to be very much older.

RANGE.

Southwestern Oregon (South Fork of T^mpqua River, Coos County) anrl soutliward in

coast ranges and Sierras (from head of Sacramento Valley) to southern border of Cali-

fornia. In north, at sea level to 1,500 feet; in south, 2,000 to 4,000 feet elevation.

Oregon.—Coast Range and Siskiyous.

California.—Coast region. Humboldt Couniy: Eastward to Redwood Creek; Redwood
Creek to Blue Lake; not in lower Mad River Valley (north of Humboldt Bay) ; south of

Humboldt Bay, from Hydesville to Bridgeville, and thence eastward to the Little Van
L>usen. Nearest coast, between Ferndale and Bear Valley, and between Capetown and
I'etrolia ; at Briceland, and in Mattole Valley. Mendocino Countij: Coast region from
north part of county southward, in and about edges of redwood forest ; noted near Kenny
and southward to Westport, Fort Bragg, Mendocino, and Gualala ; common in redwoods
between Westport and Cahto ; east of Laytonville and between Eel River and Round Val-

ley, and east of this on Middle Fork Eel River ; on west side of Mount Sanhedrin, between
Hearst and Sawyer, and on Cave Creek and Redwood Hill ; in Redwood Canyon ; south-

ward nearly to Fkiah on Russian River and northward over Ridgewood Summit to and
beyond Willits : about Mendocino City, between Mendocino and I'kiah, and between head
of Big River and Ukiah Valley ; in valley 4 to 5 miles northeast of Ukiah, and at points

on Russian River and Coal Creek. Sonoma County: Northeastern part on Big Sulphur
or Pluton Creek Canyon slopes from Geysers to Socrates Basin, and eastward over

Cobb Mountain Divide into Lake County ; also at point about 6 miles above Cloverdale

in lower part of Big Sulphur Canyon ; Russian River Valley north of Cloverdale

;

road from Ilopland to IHghland Springs on south side of canyon (which road follows

eastward from Russian Valley) ; Russian River Canyon, 2 miles east of Healdsburg,

and in canyon between Alexander and Knights valleys ; lower Russian River from For-

estville to Guerneville, Monte Rio, and I»uncan Mills, and westward nearly to mouth
of Russian River ; southward as far as Camp Meeker and Occidental, and eastward
to Green Valley (been here nearly to Sebastopol). Southeastern part of county, on
Sonoma Creek, between Sonoma and El Verano, and northward at Glen Ellen and
northward to where Sonoma Valley opens on west into Santa Rosa Valley ; westward
into mountains separating Sonoma Valley from Petaluma Valley, and eastward in

mountains between Sonoma and Napa valleys. X«pa County: North part and south-

ward to little below Oakville ; near Calistoga on floor of valley and in gulches ; at north

end of Napa Valley up south slopes of Mount St. Helena. Marin County: Mount Tamal-
pais (tree in canyons and moist basins, and shrub in dense chaparral of upper slopes),

especially about Rock Spring (west end of main ridge), in Cataract Canyon (north side),

and in Redwood Canyon (south side) ; Mill Valley and Sausalito ; Tomales Bay (east and
west shores), and in gulch east of Marshall; on west side of Tomales Bay on east and
west slopes of Inverness Ridge; in redwoods on Paper Mill Creek, at Lagunitas and San
Geronimo Valley, on hills west of San Rafael, and north of San Rafael on steep canyon
slopes near Corte Madera Creek. Yolo County: Cache Creek, Capay Valley. Solano

County : Jameson Canyon (in hills between south end of Napa Valley and Suisun), from
Green Valley westward. Sutter County: Gulches on north side of INIarysville Buttes, and

" Green and unseasoned logs sink in water, in which lumbermen place them to pro-

duce (by soaking) the beautiful "black myrtle" lumber (Gorman).
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north slope of North Butte. Colusa County: East slope of Snow Mountain above Font
Sprinfis, and alonjr Stony River to Stony Ford ; Cook SprlnRs. Bear Valley, and hills be-

tween Bear Creek and Cortena Creek. Lokc Coiiuti/: Blue I.4ikes to Saratoga Springs and
valley about Upper Lake (town) ; east shore of Clear Lake (between Upper L*ike and
Bartlett Landing), and up on hills into lower edge of pine forest; east side of Bartlott

Mountain on spur reaching to edge Bartlett Creek Valley; about Bartlett Springs; east

end of Sulphur Bank arm of Clear Lake on shore facing EUeni Island ; west side of Clear

Lake from old mission near Kelseyyille to Soda Bay, and on base slope of Mount Konoktl

from Soda Bay to Horseshoe Bay; south of Mount Konoktl on west shore of Ijower Lake;
west of Clear I^ake, near Highland Springs and westward on road to Hopland ; 5 miles

south of Kelseyville, and southward to near Middletown, and at point (i;,0()0 feet) about 8

miles northwest of latter; near Adams Springs; Middletown westward over Cobb Mountain
Livide; on road from Middletown to within 7 miles of Lower Lake, and ahmg St. Helena
and I'utah creeks from ISIiddletown eastward ; common on St. Helena Creek from edge

of Middletown \'alley southward and up ^Nlount St. Helena (.S.GOO feet). t<!<iiit(i Chira

Coiinlij: Coyote Creek near (iilroy Hot Springs; highest parts of Mount Hamillon and
adjacent ridges near Lick Observatory. Alameda County: Canyons of Mission I'eak (near

Mission San Jose). Contra Costa County: Tipper part of Marsh Creek Canyon at east

base of Mount Diablo, and Mitchell Canyon ; hills near Martinez, and westward on bay
shore. Santa Cru~ County: Abundant in most parts of Santa Cruz Mountains, including

Boulder Creek Valley; on railroad from Los Gatos to Fulton GroVe of redwoods; scarce

in south part of Santa Cruz hills east of north end of Monterey Bay, and for several miles

northwest of Watsonville does not occur at all. Monterey County: Probably absent (or

rare) in Monterey-Pacific Grove region ; Santa Lucia Peak to within about GOO feet of

summit ; Arroyo Seco Canyon and north of peak in Arroyo Seco Valley above junction of

Willow Creek. San Benito County: West side gulch of San Juan Valley and at north base

of Fremont Peak. Los Angeles County: Near Alpine Tavern (Mount Lowe) and canyons
lower down. liirersUle County: Canyons on west side of San Jacinto Mountain. Noted
also near Mexican line near summits of (southern limit in) Coast Range. Noted as follows

on lower west slope of Sierras : Shasta County: Canyon of Sacramento River (few miles

above Redding); lower MeCIoud River (above and below Baird). Tehama County:

About 10 miles east of Payne post-ofBce. Butte County: Westward to a little above Bid-

well Bar (1,200 feet) and eastward to near Berry Creek (1,700 feet). Yuha County:
Sovithwest slopes of Oregon IHlls, but not west of these nor east of North Yuba Canyon
(east of Oregon hills). Plaeer County: North Fork American River Canyon, near Col-

fax; Devils Canyon (between Colfax and Forest Hill) ; east of latter and east of Iowa
Hill; on railroad between Dutch Flat and Blue Canyon (at about 4,000 feet). Amador
County: Deadmans Creek to Dry Creek (road between Oleta and Volcano) ; between Oleta

and Sutter Creek, and above Defender Mine in Mokelumne River Canyon. Calaveras

County: Between Mokelumne Hill and West Point. Tuolumne County: Chinese to

Crockers, mostly from crossing of South Fork Tuolumne River eastward ; middle fork of

latter to about 3,500 elevation ; road from Crockers to Iletch-IIetchy at point between

Hog Ranch and Canyon Meadow; Iletch-IIetchy Valley and south slope (SOO feet) and

north side (1..500 feet). Mariposa County: On hill above Bull Creek Gulch, between

Coultervllle and Bower Cave ; near creek directly nortwest of Mariposa, and .south of

Mariposa in Chowchilla Canyon (at about 2,500 feet) ; abundant on north side of ridge

west of Wassama, between latter and Wawona, and between Wawona and Yosemite

;

Yosemite Valley and Merced River to top of Nevada Fall and into Little Yosemite Valley.

Madera County: Fresno Flat and above latter on China Creek ; gulch (2,GOO feet) on road

from O'Neal to North Fork ; at latter place and on North Fork San Joaquin River Canyon
near Kitanna Creek. Fresno County: Gulches of I'ine Ridge (north of Kings River),

from Sycamore Creek eastward to beyond Rush Creek ; South Fork Kings River, near

Converse Basin and between Mill Creek and Badger, thence to Eshom Valley. Tulare

County: Badger lo about G miles of -Vuckland ; occasional in gulches of Kaweah Uiver Can-

yon l)Olween Redstone Park and Se(|uoia National Park ; lower canyon of Ea'it Fork
Kaweah River from 'riirec Rivers to Mineral King; east half of Tule Indian Reservation

(South Fork Tule River Basin) (southern limit in Sierras).

OCCURRKNCE.

Bordei's and vicinity of higher foothill streams, spring-watei-ed gulches, lower mountain
sl(;p<'s and canyons ; in moist gravelly, rocky, or rich humous soil ; constant, abundant soil

moisture essential. Forms dense clumps and small patches (as a shrubby tree), or is

scattered singly and in groups (as a larger tree) with broadleaf maple, California syca-

more, red and white alders, madrona, and tan-bark and canyon live oaks. Largest in south-

west Oregon and adjacent California ; smaller elsewhere, especially in Sierras.

Climatic Conditions.—Similar to those of red and white alders.
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Tolerance.—Exceedingly tolerant of shade throughout life, but partial or full over-

head light necessary for best height growth.

Reprodictiox.—Fairly abundant seeder; locally often heavily laden with fruit. Seed

of moderately high rate of germination and of very transient vitality; germinates shortly

after falling to ground. Clumps of seedlings frequent in dense or partial shade, where they

grow rapidly.

Family SAXIFRAGACE^.

A very lar^e group of maiuly herbaceous plauts and a few trees and shrubs

of world-wide distribution. They receive their name (which means, literally,

stone breaking) because they mainly inhabit dry or wet rocky situations, and

are particularly prone to alpine habitats. The flowers have both male and

female organs in the same bloom; the leaves occur singly or In pairs (one op-,

posite another) ; and the very minute seeds are borne in small, clustered cap-

sules. The family is represented in the United States by the following single

genus, the one species of which is a tree described as receutlj^ as 1877.

LYONOTHAMNUS.

Lyonothamnus is a genus containing the only tree species of the family

indigenous to the United States or North America. It is confined to the Cali-

fornia coast islands, Santa Catalina, and Santa Cruz, in the former of which

it was discovered in 1884 by William S. Lyon, forester of the first board of

forestry created in California. The genus was named in his honor. The char-

acters of this genus are given under the one species now known.-

Western Ironwood.

LyoiiothiuiiiiuH: florihiiiidKS Gray.

DISTINGUISHING CHARACTERISTICS.

Little is known of the trunk and crown form and silvical habits of western

ironwood. In open, rocky sites it is only a small shrub ; most commonly a tall

shrub with clustered stems, occasionally a shrubby tree from 20 to 25 feet high

and from 4 to 8 inches in diameter. The bark, with its deep reddish color and
its thin flaky layers, is very characteristic. A number of bark layers, broken

and separated, often hang in long shreds. The twigs are clear, shiny red. The
fern-like evergreen leaves are opposite and vary greatly from an undivided

form (fig. 155) to one split into several subdivisions (fig. 154). Individuals

with only one or the other of these types occur, but trees are also found bearing

both types of foliage," showing that the species has remarkably variable foli-

age. The small flowers, produced in flat-topped, branched clusters, open in early

summer, and the fruit, two very small, closely joined, bristly glandular capsules,

each with four minute, long seeds, are ripe the following autumn. The cap-

sules split open of their own accord and gradually the seeds are liberated.

Wood, very heavy, dense, fine-grained, and exceedingly hard. The name iron-

wood was doubtless given because of the hardness of the wood. It is distinctly

red, with a slight yellowish tint. It is suitable for ornamental or fancy wood-
work, but is not known to have any economic use.

The limited range and rather rare occurrence of large stems are likely to

prevent the species from ever becoming important commercially. Its chief value

must lie in assisting to form protective cover on steep, dry. rocky slopes, where
few other trees and shrubs can maintain themselves.

«T. S. Brandegee, Zee, I, 111.
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Longevity.—Imperfectly known. Stems from 2 to "» iutlies through show

ages from 12 to 32 years.

Fig. 154.

—

Lyonnihainnus flurihundus.

RANGE.

Southern Oalifornia coast islands. Santa C'niz, Santa t'atalina, Santa Rosa, and San

Clemente. rarticularly abundant on north shjpe of Santa Cruz. Rarely arborescent on

Santa Catalina.
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OCCURRENCK.

Canyon slopes: in rocky and gravelly, dry soils. Forms rather dense small nurestands, a number of stems growing from one root.
^

Fig. 155.

—

Lyonothamnus florihumlus.

CLI.MATIC CoNDiTioxs.—Undetermined, but probably similar to tbose of Traskmahogany.
Tolerance axd Reproduction.—Undetermined.

1518S—OS 22
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Family PLATANACE-ffi.

A small srmip of trees characterizwl by larj;t> tleciduons leaves and especially

by their uiiiiute llowers, borne in closely packed, si)lierical or ball-like beads,

attached to a thread-like, pendulous stem. From one to half a dozen of these

ball-like, greenish clusters are produced on a stem. The male and female flowers

(each iu ball-like clusters) occur ou different parts of the same tree, usually on

different parts of the same branch. The male clusters ai'e smaller (about one-

third of an inch iu diameter) than the female heads (about one-half inch in

diameter). The female clusters develop into very chai-acteristic, spherical,

hard balls of seed, the mature balls beinji from three-fourths inch to 1* inches

in diameter, one to six of which may be attached to a single pendent stem

(fig. 15C).

PLATANUS. SYCAMORES.

The sycamores are a small group, the members of which are strikingly alike

in general appearance. Their most distinctive characteristic is the very thin,

smooth, whitish or pale green bark on young trunks and on the large branches

of old trees. Thin, veneer-like sheets of the bark are annually shed as a result

of the diameter growth of the stems. When exposed in this way the inner bark

is pale olive green at first and later a chalky white. All of the members of this

genus have this characteristic, which gives them a similar appearance. Differ-

ences in the lobing of the leaves and the amount of hair on their under sur-

faces, the number of fruit balls, and the shape of the seed (fruit) are depended

upon to distinguish the different species. The winter buds of sycamores are

also vei'y characteristic. They are inclosed by the hollow bases of leaves, which

fit over them like a minute clown's cap, and when these leaves break away and

fall a circle is formed around the base of the conical bud, which is enveloped by

three cap-like scales. The balls of fruit are composed of long, slender, seed-like

bodies, densely packed together in a spherical mass. One end of the seeds is

attached to a central bullet-like body, from which they all radiate, side by side,

their opposite ends forming the surface of the sphere. A circle of fine, tawny,

stiff hairs is attached to the base of each seed (fruit). These heads, ripe in

late autumn, usually remain attached to the branches during the winter ; in the

spring they break up and the hairs al)Out each seed (fruit) spread out, after

the manner of the silky hairs on a dandelion seed, adding greatly to the buoy-

ancy of the seed. As a result the seeds are easily and widely distributed by

the wind.

The pale brown, reddish-tinged wood, vei*y similar in all of these trees, is

characteristically marked by wide medullary or pith rays, most conspicuously

shown in quarter-sawed or radially cut sections. The wood is, moreover, pecul-

iarly "cross-grained," and on this account exceedingly difficult to split. Com-

mercially it is of rather secondary importance, but is attractive and suitable

for interior finish and cabinet work. The western sycamores are of little im-

portance, except to form protective growths along streams in dry, arid regions.

Three species inhabit the United States and adjacent portions of Mexico, but

only one is found within the Pacific region, extending into Lower California.

Another species ranges through our Southwest into Mexico. The third is widely

distributed in the eastern United States.

The sycamores are of ancient origin. Species now extinct, but very like our

eastern and the present European sycamores, were once common in Greenland

and in our Arctic I'egion during the Cretaceous and Tertiary epochs ; they

existed also in middle Europe during the latter period, but became extinct when

that period ended. During the Tertiary epoch a number of sycamores, now
extinct, once existed in the central part of this continent.
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California Sycamore.

J'lataiuifi raccinosa Nuttall.

DISTINGUISHING CHARACTP^RISTICS.

California sycamore, also called " buttoiiwood " and " buttonball," is small or

medium sized ; from 40 to GO feet high and from 18 to 30 inches in diameter.

Trunks are often very short, giving off several trunk-like branches. The
branches are conspicuously irregular in the directions they take. One or more

of them may reach out low to the ground, while others wind and twist in pros-

trate or upright positions. Thick, long, crooked, and awkwardly bent, they

form an exceedingly open crown. Such trees grow mainly in the open. Crowded
in the bottoms of deep canyons California sycamore occasionally reaches a

height of 75 or 80 feet (rarely more) and a diameter of from 3 to 6 feet. The
dull brownish l)ark is ridged and furrowed at the base of the trunk. At the

bases of old trunks it is from 2 to 3 inches thick ; a short distance above, and on

all of the limbs, it is very thin, smooth, and ashy white, with greenish-gray

areas. Thin layers peel off annually, broken by diameter growth, keeping the

upper parts of the trees smooth and conspicuously white.

The thick leaves (fig. 150), from 5 to 11 inches long and wide, are light yel-

low-green, much lighter beneath ; they are minutely and densely hairy, especially

on the midveins and their branches, though the amount of hair isi variable. JYom
4 to 5 male flower heads are borne on a thread-like stem which grows from a leaf

cliLster on branches of the previous year; and from 2 to 7 (commonly 4 to .6)

female flower heads grow on a similar stem which usually terminates a new
branch of the season. The latter develop into bristly fruit heads (fig. 15G),

three-fourths inch to nearly an inch in diameter, with a single stem 5 to about 10

inches long. The slender, bristly seeds (akenes) are from three-eighths to seven-

sixteenths of an inch long (fig. 156, a). Wood (described under Platanus) is not

specifically distinct from that of the other sycamores.

Longevity.—Age limits not fully determined. Believed to be long-lived. A
single tree 20i inches in diameter showed an age of 8G years. Exceedingly tena-

cious of life, repairing repeated damage to its crown and trunk by vigorous

sprouts and growth of wood.

RANGE.

California (from the lower Sacramento River through interior valleys and coast ranges)

to Lower California (San Pedro Martir Mountain). In the north up to 2,000 feet and In

the south to 4,000 feet. Plumas and Lasson I'eak National Forests in foothill type up
to 2,500 feet. Farther south in Sierras noted at White Deer Creek (northwest tributary

King's River), on King's River from Trimmer Springs up to near mouth Big Creek and
thence south, in Big Creek Canyon and on Northeast Branch Mill Creek, along lower

Kaweah and in Tehachapi Mountains. On Lytle Creek, Caliente Creek, lower end Canada
de las Uvas, lower part Tejon Canyon and along Poso Creek, but not down desert streams

to the east. On coast ranges noted on Carmel River up from mouth and along all stream

beds of Santa Lucia Mountains from sea level to 2,000 feet ; San Luis Obispo National

Forest up to 2, .500 feet on watersheds of Carriso, Salinas, Santa Margarita, San Luis,

Arroyo Grande, Huasna, and Santa Maria. Santa Barbara National Forest in watersheds

of Santa Ynez, Santa Barbara, Matilija, Piru-Sespe, Elizabeth, and Newhall rivers, at

100 to 4,200 feet. San Gabriel National Forest up to above 5,000 feet; noted near Pasa-

dena on Oak Knoll, Arroyo Seco, and canyons of San Gabriel Mountains. Santa Ana
range in canyons. San Bernardino Mountains, western and southern slopes, 1,600 up to

S.OOO feet. San Jacinto Mountains, western slope, below 4,800 feet. On Palomar

(Smith), Balkan, and Cuyamaca Mountains, from western side nearly to summit, and

west nearly to ocean.

OCCURRENCE.

Confined to or near borders of perpetual and intermittent streams and moist gulches;

in poor, rocky soil. Forms sparse lines and small groups of pure growth, or is mixed

with white alder, broadleaf maple, California walnut, and occasional willows.
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Climatic Conditions.—Similar to those of Fremont cottonwood.
Tolerance.—Endures but little shade at any age.

Reproduction.—Moderately prolific seeder. Seed of fairly high rate of germination
(often tardy), and of persistent vitality. Ileproduction scanty; mainly and best on moist
or wet exposed sand or gravel. Dependence upon constant soil moisture (available only
near stream beds) and occurrence of heavy seasonal flood waters where seed is dropped
doubtless limit reproduction.

Family ROSACE-ffi.

Tbe Rosaceiip are a very large family of trees, shrubs, and herbs of world-

wide distribution. Among them are some of the most important timber, fruit,

and ornamental trees, including cherries, plums, apples, pears, quinces, and haw-
thorns, as well as innumerable slu'ul)S and herbs, such as roses, etc. Prac-

tically only one forest tree species (blaclv cherry), represented in eastern United

States, is of commercial use. All of the other trees of tlie family belonging

to our forests are shrubby and of little or no economic use ; some of them are,

however, important for the sturdy cover they form on diy, scantily clothed

montain slopes.

Representatives of the family treated here have showy, perfect flowers

(with male and female reproductive organs in each blosssom). The flowers

open in spring or sunmier and the fruit is ripened the same season. A point of

resemblance in the flowers is the cluster of thread-lilce, bead-tipped, pollen-

bearing bodies (stamens) in the center of each blos.som. (Compare the blooms

of garden cherries, plums, peaches, etc.) Fl'uits of some of these trees, such

as cherries and plums, are edible and well known, and are characterized by their

juicy sweet or tart (in some species very bitter or astringent) pulp, which

covers a hard-shelled, round or flat seed. Other groups of this family, "haws"

and "crab-apples," have small, mealy, or hard-fleshed fruits resembling minia-

ture apples, with very small, bony, rough, thick-shelled seeds, or smooth, thin-

shelled seeds. The mountain " mahoganies," of this family, have dry fruits,

which are very different in appearance from any of the others, but which are

structurally related. "Since the fruits of many rosaceous trees are usually lus-

cious, they are extensively eaten (without injury to the vitality of the seeds) by

birds and mammals, by which the seeds are principally disseminated. The
dry fruits of mountain mahoganies have special hairy attachments, by the aid

of which they are wafted far from the mother trees by the wind. The leaves,

evergreen or shed every autumn, occur singly on the twigs—never in pairs,

one opposite another.

CERCOCARPUS. MOUNTAIN MAHOGANIES.

Mountain mahoganies are a small group of shrubby trees which derive their

name from their red-brown, mahogany-colored wood, which is exceedingly heavy,

fine-grained, dense, and hard. They are much-branched, usually ci'ooked, scaly-

barked trees with stiff branches which have peculiar, short, spine-like twigs, and

very small, thick, evergreen leaves. When bruised, the leaves give ofl: a resinous

odor. The fruit, a long-tailed, hairy, seed-like body, is inclosed in a small,

striped tube (part of the flower). When ripe it escapes and is blown for consid-

erable distances by the wind. Occasionally it is dislodged by grazing animals

and carried away in their hairy coats.

Of little or no economic use for their wood, but of some importance for

the strong, though open and scanty, cover the trees form on the driest and most

exposed of high mountain slopes. Three species inhabit the arid sections of the

western United States and adjacent portions of Mexico, to the dry soil and cli-

matic conditions of which they seem specially adapted.
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Trask Mahogany.

Cercocarpus traskia! Eastwood.

DISTINGUISHING CHARACTERISTICS.

This rare species, only recently brought to light through the explorations of
Mrs. L. B. Trask. in honor of whom it was named by Miss Alice Eastwood, is

Fig. 157.

—

Cercocarpus traskiw.

the most distinct and handsome in its foliage of our mountain mahoganies. The
short, twisted trunk, usually leaning, has hard, thin, finely seamed and ridged
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bark of a grayish brown color, ami is surmouiitecl by a broad, stiff-branched

crown. It only rarely reaches a height of from 20 to 25 feet and a diameter of

from 8 to 10 inches, and is usually smaller, with stems from 2 to 4 inches thick.

Mature leaves (flg. 157), silky white when young, are thick and shiny yel-

lowish green ; smooth and shiny on their upper sides, and densely covered with

white or gray wool beneath ; their margins curl under as the season advances.

The hairy, long-tailed fruits (fig. 157) are inclosed at their bases with a hairy,

tubular case.

Wood, pale reddish brown ; otherwise very similar to that of mountain ma-

hogany. The rarity and small size of the tree prevent the wood from becoming

of economic use.

Longevity.—Age limits undetermined. Two trees, respectively 3i and 5

inches in diameter, were 17 and 35 years old. This sliows an exceedingly slow

growth, such as is peculiar to the other species.

RANGE.

California.-—Sides of a single canyon on the south coast of Santa ("atalina Island.

OCCURRENCE.

Precipitous, rocky canyon sides, associated with western sumach (Rhu.<) ovata) and
Adcnostoma fasciculatum.

Climatic Conditions (marked by high temperature) and silvical characteristics

undetermined.

Curl-leaf Mahogany; " Mountain Mahogany.

Ccrc(jc(iri>ns Icdifolius Nuttall.

DISTINGUISHING CHARACTERISTICS.

Ordinarily 15 to 20 feet high and G to 8 inches in diameter, but occasionally

25 to 30 feet high and 12 to 18 inches through—rarely much larger ; very fre-

quently only a low, broad, much-branched shrub. The trunks are generally

short, more or less crooked, and large crumpled limbs stand out irregularly

and with numerous stiff twigs produce a low, dense crown. The hard, firm,

thin, scaly bark is reddish brown and gray tinted. Leaves (fig. 158), ever-

green ; those of each season's growth remain on the tree about two seasons,

and are very thick, the edges curled toward the under side, which is densely cov-

ered with light brownish, minute hairs. The long-tailed hairy fruits, surrounded

by a small cylindrical case, are stemless (fig. 1.58). Wood, very dense, fine-

grained, exceedingly heavy, checking and warping badly in drying, after which

it is very hard ; freshly cut wood Is a distinct mahogany red, browning with

exposure. The poor timber form of even the largest trunks renders the wood
of little commercial use, for which its rich, attractive color makes it suitable.

Exceedingly important for fuel in some localities, usually where there is little

or no other wood supply obtainable. It deserves the forester's attention on

account of useful though open cover it forms on arid, wind-swept moimtain

slopes. Few other species posse.ss its wonderful adaptability to such unfavor-

able conditions.

Longevity.—Not fully determined. Gives evidence of being long-lived, but

of very slow growth. Trees from 8 to 10 inches in diameter are from 08 to 95

years old. Further study of their age limits is required.

" I^'nfortunately no more distinctive common name is available for this and the suc-

ceeding species than " mountain mahogany," by which both are known in the field.

They are probably not distinguished l)y laymen. To avoid confusion, it is desirable

to call Cercocarpus ledifulius curl-leaf mahogany and Vercocarpus parvifolius birch-leaf

mahogany.
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The high mountain form of this species found mainly in the southern Rocliy

Mountains, but to be loolced for elsewhere at high elevations in the range of

the species, is a small, finely branched shrub with very small, exceedingly nar-

row, curled leaves, and smaller fruit than is produced by tree forms of lower

Fig. 158.

—

Cercocarpus ledifolius.

elevations. This shrub has been described as Cercocarpus ledifolius intricatus

(Watson) Jones, on account of its densely branched habit, but it is here con-

sidered a naturally depauperate form of higher elevations, and is otherwise

essentially like the larger-leafed tree.
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RANGE.

From western Wyoming to Montana (western slopes Rocky Mountains), Idalio

(Ccpur d'Aleno Mountains), Orejion (eastern Blue Mountains), and soutliward (tlirough

Wasatcli Mountains and ranges of tlie Great Basin) to California (eastern slopes Sierra
Nevada and northern slopes of San Bernardino Mountains), and to northern New Mexico
and Arizona.

OCCURRENCE.

Arid mountain slopes ; in poor, dry, gravelly and rocky soils, or less often in moist,

richer soils, where it is of largest size (hills of central Nevada). In pure open, or

rather dense stands, or mingled with chaparral : commonly with ono-leaf pinon.

Climatic Conditions.—rndetermined, as are also its silvical characteristics. Appears
to be decidedly intolerant of shade throughout life.

Birch-leaf Mahogany; Mountain Mahogany."

Cercocarpiis parvifolius Nuttall.

DISTINGUISHING CHARACTERISTICS.

Birch-leaf mahogany is usually shrubby, with several long, sparingly branched

ttems, and under 10 feet in height ; occasionally a tree 1.5 to 2.5 feet high, with

a rounded crown of straight, upright, stiff, slim branches and a short trunk

4 to 8 inches in diameter. The bark of large limbs and small trunks is smooth

and dull gray to brownish ; that of large trunks is thin, flaky, and reddish-brown.

The more eastern form appears to have much firmer bark with shallow seams,

and its scales are much less easily detached. Mature leaves (fig. 159), with

prominent straight veins, are thickish, smooth, sometimes minutely hairy, deep

yellowish-green on their top sides and whitish, occasionally brownish, beneath.

Leaves of a season's growth persist as a rule for about two seasons ; very com-

monly, however, they persist only for one summer and winter, falling as the new
ones appear the succeeding spring. The long-tailed, hairy fruits are inclosed in

a tubular case which has a distinct slender stem, instead of being stemless like

the preceding species. The silky young twigs have a pleasant slightly aromatic

flavor. Twigs of the low shrubby forms of this species are often extensively

eaten by cattle, in some sections furnishing a considerable part of the mountain

browse on which range animals depend for food. Wood, of sf)mewhat lighter

weight, is otherwise very similar to that of the preceding tree ; rarely used

except locally for firewood.

Longevity.—Very slow-growing tree. Stems from 5 to G inches thick are

from 50 to GO years old. Further study of its growth and age limits is desirable.

Three varieties of this species have been described. These are distinguished

on the basis of characters which the writer believes to be only such natural

modifications In leaves and fruit as are to be expected in Individuals growing

under varying soil and climatic conditions. Through all of the forms it seems

possible to trace the marks of one variable species ; no essential differences can

be found in the wood of the different trees. Ccrcocarpus parvifolius betuloidfs

(Nuttall) Sargent, the California coast and Sierra foothill form, has wider

leaves, smooth above, and larger fruit than are produced elsewhere. Ccrcocar-

pus parvifolius hreviflorus ^ (Gray) Jones is distinguished by very small flowers

and small, narrow leaves with entire slightly curved or very finely toothed

" See footnote under preceding species.

* This is Dr. Gray's Cercocarpus hrcviflorux, which, by inadvertence or otherwise, Is

frequently written C. hrevifolius.
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borders This form occurs in the Southwest. Ccrcoearpus parvifoUus pauci-

dentatus. a form of the same region, is characterized by leaves with few or no

marginal teeth.

Fig. 159.

—

Cercocarpus parvifoUus.

RANGE.

From western Nebraska to Oregon (Siskiyou Mountains),
'^f'^'^^^^J^ZT^ion^-

northern Mexico: California (west of Sierra Nevada and south to ban Jacinto Moun

tains; Santa Cruz Islands) ; Lower California (mountains).

OCCUEBENCE.

Habitat and silvical characteristics similar to those of mountain mahogany.
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MALTJS. APPLES.

The apples form a group of small trees. They are of little forest importance,

but are of vei\v great economic value on accoimt of their edible fruits, which
include the many varieties and races of cultivated apples. They are hard,

dense-wooded trees, with small leaves arranged singly on the twigs (never in

pairs, one opposite another), and shed every autumn. Their principal distinc-

tive characteristic is the more or less globe-like form of the fruits, which are

sunken at the stem end, as in the common crab or other cultivated apple, and
which have a homogeneous flesh. The chestnut-colored, smooth, shiny seeds of

apples are inclosed (1 to 2) in each of the 3 to 5 cells. Their near relatives,

the true pears (r'l/ru.s), have fruits which taper at the stem end (pyriform),

and have flesh with minute or large stony grains, though these are less pro-

nounced in highly cultivated pear fruits than in those of wild trees.

Three tree species occur in the United States and adjacent Canadian provinces,

one of which inhabits the Pacific region, to which it is confined.

Oregon Crab Apple.

Ulalus riviilari.s (Dougl. in Hook) Roemer.

DISTINGUISHIXG CHARACTERISTICS.

The Oregon crab apple is a small tree, with thin, scaly, reddish—often grayish

brown—bark and slender, spreading branches. At best it is rarely more than

25 or .30 feet high and from 8 to 12 inches in diameter ; very frequently a

slender-stemmed shrub from 6 to 10 feet high, forming dense thickets. Year-old

twigs are clear shiny red. Mature leaves (figs. IGO, IGl) are veiny, thickish,

smooth, and deep green on their top sides, and very light green and minutely

hairy—sometimes whitish—beneath; leaf stems hairy. Fruit (figs. IGO, IGl),

maturing late in autumn and. having a slightly acid, palatable taste, is variable

in color from greenish to clear lemon yellow splashed with bright red on one

side or red all over ; edible. Wood exceedingly fine-grained, dull, light reddish

brown ; sapwood very thick. Suitable for tool stock and small turnery, but

unimportant.

Longevity.—Appears to grow very slowly in diameter and height. Age limits

not fully determined. One tree 11 inches in diameter showed an age of 102

years ; while one 6 inches through was 57 years old.

RANGE.

From the Aloutian Islands south along the coast and islands of Alaska and British

Columbia through western Washington and Oregon to California (Sonoma and Plumas
counties).

OCCURRENCE.

Low river bottoms and adjacent low slopes, on borders and in vicinity of smaller low-

land streams, in moist or rather wet sandy or mucky soil. Grows in large, dense, puro

thickets and also scattered among red alder, willows, cascara sagrada, occasionally

broadleaf maple and western dogwood, and lowland shrubs.

Climatic Condition.s.—Similar to those of Sitka spruce and red alder.

ToLEUAXCE.—Not fully determined. Endures moderate shade throughout life, and
rather dense shade in youth.

REPKODtiCTioN.—Fairly abundant seeder in central and southern range and in less

exposed situations ; appears less prolific northward. Seed germinates tardily. Seedlings

frequent in moist mucky soil.
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FIG. 160.—Maius rivularis.
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Fig. IGl.

—

Malus rivularis.
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AMELANCHIER. SERVICEBERRIES.

The serviceberries are small, slender, scaly-barked trees and shrubs of world-

wide range, but nowhere of forest or economic importance. The heartwood is

brown or reddish brown, very fine-grained, hard, firm, and heavy ; there is a

large proportion of whitish sapwood. Twigs are very small. The showy, nod-

ding, or erect clusters of white flowers, which usually appear iu early spring

before the leaves, make the trees conspicuous iu the leafless forest. Flowers

(male and female reproductive organs in each), with five white divisions, are

visited by insects, which aid in their cross-fertilization. The small, symmet-
rically formed leaves, shed in autuum, are arranged singly on the twigs (never

in pairs, one opposite another). Fruit, deep red or dull purple, and borne in

small branched clusters, ripens early or late in summer and resembles a huckle-

berry ; it has a somewhat juicy, sweetish, edible pulp, with from 5 to 10 very

minute, dark brown seeds. For their distribution the seeds depend almost

entirely upon birds and mammals, which eat the berries, but with little injury

to the seeds. Trees of the group are confined to North America, where 3 or 4

species occur, one of which ranges from the Kocky Mountains into the Pacific

region.

Western Serviceberry.

Amelanchicr alnifolia Nuttall.

DISTINGUISHINCx CHARACTERISTICS.

Western serviceberry is a tall, slender-stemmed shrnl) from 8 to 10 feet high

and about an inch thick ; very connnonly under 3 feet in height, forming vast

thickets: it seldom becomes a tree as much as 25 or 30 feet high and from 4 to 8

inches through, and then has a slender, straight, clean trunk and a narrow,

open crown. The bark is dull grayish or slightly reddish brown and indis-

tinctly seamed near the ground—usually quite smooth. Season's twigs are

clear red, smooth (though with white hairs when young), with sharp-pointed,

russet-brown buds. Mature leaves (fig. 162), thin in shady places but thickish

in the open, are deep or pale green and smooth on their upper surface, and

smooth and grayish, sometimes minutely and sparsely hairy, beneath. The
blue-black, sweetish fruit, with a whitish bloom, matures (according to the

locality) from about .July to Au.gust, and is about one-half to five-eighths of an

inch through (fig. 102). When not overripe the edible fruit is agreeable to

the taste, and where abundant is often gathered by settlers (who. call the tree

"sarvice"), as well as by Indians, for food. Birds and mammals, especially

bears, consume large quantities of the fruit. Wood, pale yellowish brown ; of

no economic use. The only value of the tree to the forester lies in the fact

that it forms dense thickets, with other brush, at high elevations, where its

rigid, often closely browsed stems, help to prevent run-off. Its tree forms,

which are rare, are of no commercial value. Shrubby forms, quickly killed by

ground fires, sprout from the roots, and otherwise endure with persistent

growth the constant browsing of range cattle, its stems only becoming more
and more intricately and densely branched.

Longevity.—Not fully determined. Stems from 2 to 4 inches in diameter are

from 9 to 20 years old.

RANGE.

From Alaska (Yukon River, latitude (52° 45') to California (southern boundary) ;

eastward through British Columbia, Saskatchewan, and Manitoba to Lake Superior

(western shores), northern Michigan, Nebraska. Colorado, and New Mexico (Rocky
Mountains).
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OCCURRENCE.

Alluvial bottoms and prairios. moist valleys, dry mountain slopes, benches, borders of

stronms," water holes, and niountain meadows in variety of soils from rich to poor;

largest in fresh rich soil (lower Columbia Kiver resion I and shrubby in dry. gravelly,

poo'r ones (mountain slopes). Forms small groups and extensive pure thickets, inter-

spersed with aspen, western choke-cherry, bitter cherry, Oregon crab, and ceanothus,

manzanita, and other chaparral brush.

Fio. 162.

—

Am elan elder alnifolia.

Clim.\tic Conditions.—Similar to those of western chinquapin; mild, long, warm

crowing season appears to determine range of largest growth.

ToLKRANCK.—Endures considerable dense shade when young, but needs abundant over-

head light for best growth.

ItEi-uontcTioN.—Abundant seeder nearly every year. Seedlings often numerous in

moist, humous soil in partial shade ; much scattered and infrequent on dry slopes.
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CRAT^GUS. HAWS.

The haws are a very large group of small, thoruy trees and shrubs, widely dis-

tributed in this and the Old World. From the abundance ft" their keen, often

very long, woody thorns, they are everywhere known, and generally distinguished

from other woody plants, as " hawthorns," " haws," or " thorns." Excepting

the few western species, which form useful chaparral cover, the other represent-

atives are of little forest value and of no commercial importance. They pro-

duce dense, heavy, sappy, exceedingly tough wood, which warps and checks

badly in drying. Excepting occasional use for small tool-handles and other

turned articles, the wood is of no economic value.

In eastern North America, where a vast number of species are known, they are

aggressive in taking possession of abandoned farm or cleai'ed lands. Their

sharp thorns protect them from grazing animals. Later these impenetrable

thickets are gradually invaded by commercial species through the agency of

wind and animals, and finally, under denser shade, the thorns succumb.

Their usually small leaves, shed every autumn, are arranged like those of the

apples, while the small apple-like fruits, bright red, yellow, or black, in branched

clusters, have dryish, unpalatable—but occasionally tart and palatable—flesh

with fi-om 1 to 5 joined (but separable), very hard, bony seeds, which, on account

of their thick shells, germinate tardily, often " lying over " for a season. The
white to rosy flowers (similar in appearance and structure to pear and apple

blossoms) are produced in flatfish, branched, erect clusters at the ends of new-

shoots, after the leaves are grown. Myriads of insects visit the flowers and

assist in their cross-fertilization ; birds and mammals, which devour the fruits,

assist in disseminating the seeds of many species.

Exclusive of shrubby thorns, there are about 100 species now known to occur

in the United States and ad.jacent territory. These include a number of little-

known forms which may be separated as distinct species upon later study.

Only one species is known to inhabit the Pacific region.

No other group of North American trees presents such almost insurmountable

difficulties in point of distinctive characters. It is impossible, and, fortunately,

unnecessary for the practical forester to know them all, and exceedingly difli-

cult even for the specialist. The points relied upon to distinguish the species

are, unfortunately, too often found mainly in the organs of the flowers and in

the ripening and falling of the fruit—characters which are observable only at

special times. A number of thorns can be distinguished by their mature leaves,

but a very large number of them can not. Students of western forests have a

comparable problem in the polymorphous oaks, but nature has luckily spared

them such perplexities as those offered bj^ the haws.

Black Haw.

Cratwyus doughisii Lindley.

DISTINGUISHING CHARACTERISTICS.

Black haw is mainly a low, much-branched shrub, or else a shrub with taller,

slender stems, forming dense thickets. In rich, moist soil it becomes a tree

from 20 to 30 feet high and from 10 to 20 inches in diametei*. and then has a

straight, slightly seamed, reddish brown trunk and a densely branched, dome-

like crown. Mature twigs of the season are a clear, shiny red. Mature leaves

(fig. 103) are thick, somewhat leathery, smooth (sometimes shiny) ; deep green

on their upper sides and paler green beneath. The very characteristically
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black or black-purple, shiny fruit (fig. 1G3), sweet and etlible. matures in early

autumn, when it is rapidly shed. Wood, tine-grained, brownish rose-red, with
a large proportion of ssipwood. No commercial use is made of it.

Fig. 163.-

—

Craiwijus (louiila.sii.

As a chaparral cover along washable banks of streams the brushy form of

this haw is of considerable use. The firm, spreading roots of closely grown
stools hold fast and resist tendencies to erosion. Its tree form is unimportant
in a region where other useful trees abound.
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Longevity.—Not fully determined. Like many other large tree thorns it

appears to be loug-lived, as shown by its exceedingly fine-grained wood and
persistent growth. A tree 13| inches in diameter showed an age of 83 years.

A well-marked variety of this thorn, Cratwgus dougJasil rindaris (Nutt.

)

Sargent, is commonly a low shrub, sometimes nearly without thorns ; it is fre-

quent in western Washington and Oregon and southward to Sierra and Plumas
counties, Cal., where it is less common. It is distinguished from the species

mainly by its narrow leaves, which are finely toothed, not deeply lobed and
slashed as in the species. It was described long ago as a species (C. rivularis

Nuttall) anc* is by some authors still maintained as such ; but since intermediate

leaf forms are not hard to find, connecting the species over its entire range, the

writer believes that this form should be treated as a variety only.

RANGE.

From British Columbia (Parsnip River) through Washington and Oregon to California

(I'itt River), and through Idaho and Montana (Flathead River at western base of Rocky
Mountains).

OCCURRENCE.

Borders and bottoms in vicinity of lower mountain streams; in moist, gravelly and
sandy soils, or in deep, rich soils (where, in Oregon, it is large). Grows in very dense,

large, pure thickets, patches, and small clumps, mingled with choke cherry, black cotton-

wood, longleaf willow, red alder, etc.

Clim.\tic Coxditioxs.—Similar to those of choke cherry; adapted to very wide range
of conditions.

Tolerance.—Shows signs of great tolerance ; not fully determined.

Reproductiox.—Very abundant seeder, and young plants numerous in shade and open
on borders of thickets.

HETEROMELES.

A genus containing but a single evergi-een species which is confined to Cali-

fornia and ad.1acent islands. In general appearance it is very unlike any of the

other related generic groups of the family (Rosaceje). as indicated by its name
(Heteromeles). The characters of this genus are given under the species, which
follows.

Christmas Berry.

Heteromeles arbutifolia Roemer.

DISTINGUISHING CHARACTERISTICS.

Christmas berry, also called " California holly," " tollen." and " toyon," is best

known as a low shrub throughout most of its range on the mainland. In the

coast islands, however, especially on Santa Catalina Island, it becomes a small

tree from l.j to 2.j feet high, but with a very short trunk from 10 to l.j inches

thick at the ground. The crown foi-m of the shrub is peculiarly similar to that

of the tree, in which many upright branches are given off at the end of tlie short,

thick trunk. The smooth-looking, pale, ashy gray bark is indistinctly seamed,

and the ridges are connected. Mature leaves (fig. 164) thick, leathery, smooth

throughout, deep shiny green on their upper surfaces, lighter beneath, and

usually with two minute glandular teeth on the stem at the base of the blade.

Leaves of a season's growth remain on the twigs until the end of the second

winter. The smooth, liright red berries (fig. 164), which have a dry, tart flesh,

ripen from October to F*ebruary ; they are borne in large clusters which are very

attractive among the glossy green leaves. One or two ridged, brown, dotted

seeds occur in oncli of the two cells of the berries. Wood, deep reddish brown,

ir.lSS—OS 23
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with thin sapwood ; exceedingly heavy, dense, and fine-grained. Very suitable
for small ornamental turnery and other woodwork, but not used for any purpose.

Via. 104.

—

Heteromclc.i arhutifoUa.

As a part of the chaparral cover of low, dry slopes and rocky gulches, or in

the groves formed by its larger growth, this species is of considerable service in

u region too scantily protected against erosion,
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Longevity.—Not fully determined. It grows very persistently and appears to

be long-lived. A single stem 5* inches in diameter was 48 rears old.

California coast ranges and Sierras (chaparral belt) southward from Mendocino and
Shasta counties to northern Lower California : also on southern California coast islands.

Califoknia.—Coast ranges northward on coast to Mendocino County, and to Trinity
Mountains on inland range.s, where it has been noted as far north as between Redding
and Whiskeytown (Shasta County). In Sierras, on foothills in Las.sen Peak, Diamond
Mountain. Plumas, Tahoe. and Stanislaus National forests. Southward in coast ranges
to San Francl.sco Bay. and in southern coast ranges eastward to San Bernardino ; also in
islands off southern coast. South of Monterey Bay, noted on Point Piiios, in Pescadero and
a few other canyons, and in Santa Lucia Mountains in chaparral of Sur, Carmelo. Arroyo
Seeo, San Antonio, and Xacimiento river basins from sea-level to 4.2.50 feet. San Luis
Obispo National Forest (to southeast), from 2.50 to 2,2.50 feet elevation in watersheds of
Carriso, Salinas, Santa Margarita, San Luis, Arroyo Grande, and Huasna rivers. Santa
Barbara National Forest, below .S.OW feet in watersheds of Santa Maria, Santa Ynez,
Santa Barbara, Matilija, Piru-Sespe. Newhall, and Elizabeth rivers. Santa Ana range.
All coast islands except San Clemente. General in San Gabriel National Forest : noted on
south slope Sierra Liebre Range, near Pasadena, Arroyo Seco. San Bernardino Moun-
tains. San Jacinto Mountains and Palomar, Balkan, and Cuyamaca Mountains (San
Diego County). Mexican boundary, noted on west slope of coast range up to 4. .500 feet.

LowEK Califobxia.—Northern part, in Hanson, Laguna, and San Pedro Martir ranges.

OCCUBKENCE.

Frequent on north slopes of low mountains and foothills in vicinity of watercourses, in

gulches, or on exposed sea cliffs ; in dry. rocky, and gravelly soils. Grows in scattered,

pure clumps and patches on mainland .slopes (shrubby;, and in small pure stands, as a
tree, in its island range.

Climatic Coxditiox.s.—Similar to holly-leaf cherry. Tolerance and other silvical

characteristics undetermined.
Repeodcction.—Very prolific seeder. Young plants abundant in soil-filled crevices,

pockets, and in other places of lodgment.

PRUNUS. CHERRIES AND PLUMS.

As here ci/nstitutcil, a lar^ie group containing such well-known and widely

distributed trees and shrubs as the plums, peaches, almonds, apricots, and
cherries, most of which do not produce useful timber, but are among the most
valuable fruit trees. The plums and cherries are the only native trees of the

group to be considered here.

For the sake of reducing the number of generic names, the latter-day practice

of subdividing this long-maintained composite group into Pnums (including the

plums only » and Cfruaus (including only the cherries) will not be followed.

It is thought best to treat these trees under Prnnus, as has been done for a long

time. The cherries differ from plums principally in having a rounded fruit

seed or " stone " in place of more or less flat seeds ; plum fruits are. moreover,

usually covered with an easily removed, whitish bloom, which is absent from
cherry fruits.

Pruuus contains but one tree sjiecies (black cherry) of commercial impor-

tance; the remaining representatives are small trees or shruljs of little economic

use. Some of the western plums and cherries, however, are useful in helping

to form protective covers on otherwise thinly clad mountain slopes.

Wood of the plums and cherries is fine-grained, dense, evenly and finely

porous, rather heavy, and rich light or dark brov\-n. Green twigs and bark are

characteristically bitter, and have, when crushed, a more or less strong peach-

pit odor possessed by no other group of plants.
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Flowers of Primus, appearing from buds on twigs of the previous year, eitlier

with the leaves, or before or after them, are similar in general appearance
to those of the hawthorns, apples, and pears, but different in structural details.

They depend for cross-fertilization entirely upon insects. The fruits, more or

less juicy and sweet, acid, or very bitter, are matured in one season, either in

early or late sunnner. Lu.<cious in flavor or attractive in appearance, plum and
cherry fruits are eaten extensively by birds and mammals (without injury to

the seeds) and thus widely disseminated; otherwise these trees depend for dis-

tribution of their seeds upon flood waters. The leaAes are arranged on the

twigs as in the apples and haws, and are either shed every autumn or. in some
si)ecies. are evex'green.

Sixteen sjtecies of Prunus occur in the United States and adjacent territory,

4 of which inhabit the Pacific region.

Western Plum.

Pnniiis sitbcordata Bentham.

DISTINGUISHING CHARACTERISTICS.

The name " western plum." suggested here, is not the field name of this tree,

which is " plum "' or " wild plum." indefinite names which are applied al.so to

several eastern wild plum-trees. To avoid confusion, it is hoped " western

plum " will be used.

Generally a stocky, crooked-stemmed shrub from 2 to 10 feet high in dry

situations, but in moist, rich soils a tree from 1.5 to 20 feet high and from 4 to

(> inches (sometimes more) in diameter. The short, clear trunk, ashy brown,

seamed, and scaly, gives off thick limbs, which stand out nearly at right angles

to the stem, and have many short, stubby tv\-igs, some of which are spine-like.

Season's twigs are clear red to deep purple-red, usually smooth (sometimes

minutely hairy), with sharp-pointed red buds. Mature leaves (fig. 165). shed in

autumn, are commonly smooth on their top sides but very often minutely hairy,

as they always are beneath : about 1} to nearly 3 inches in length : in dying

they become bright red and yellow. The white flowers ai)pear before the leaves

in early spring. Mature fruit (fig. H?."5). ripe in early autumn, is deep purple-

red, three-fourths inch to about 1 inch long, with a pointed flat stone, which
has a conspicuous, thin, keel-like edge on one side only, the opposite side being

grooved. The flesh of the fruit is edible and much used locally, is juicy and
somewhat tart : variable in quality.

Wood, fine-grained, very dull light brown, with thin sapwood; of no eco-

nomic use.

With other chaparral the tree sometimes forms good protective slope cover

on dry slopes.

Longevity.—Not fully determined. A tree 6i inches in diameter showed an

age of 48 years. Probably short-lived.

A variety of this plum. Prunus suhcordata lelloggii Lemmon, is distinguished

by its yellow sweet fruit and in its nearly smooth foliage : especially ainindant

in Shasta and Sierra counties. Yellow fruited forms of other wild plums and
of cherries are known.

Southern Oregon to central California (west of the Cascades and Sierra Madre Moun-
tainsp.
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OCCURRENCE.

353

Borders and vicinity of low moiintain and highm- footliil! streams and valleys ; iu

sandy, fertile, fresh soils (here largest), or in dry, gravelly ones (shrubby). Grows in

extensive pure thickets and clumps, interspersed with black haw, Oregon crab, Garry

oak, western choke cherry, and occasional gray pine.

I

Fig. 1C5.

—

Prunus suhcordata.

Climatic Conditions.—Similar to those of choke cherry.

Tolerance.—Endures light shade, which is helpful in seedling stage.

Reproduction.—Prolific periodic seeder in better soils, but fruits sparingly and irregu-

larly in poor, dry soils. Seedlings fairly abundant in fresher soils ; very scarce in dry

places.
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Bitter Cherry.

Prunus emarginata (Doiigl.) Walpers.

DISTINGUISHING CHAR.VCTERISTICS.

B,«o. ,.,... va.,e. ..ea,>,v .. -e; fr^
"4:^^;t;r;r;;:::S"--

Fig. 106.

—

Prunus emaryinata.

T.e tU>n „a,.. is ..oo,„, -y '1-. b-n on •-«--- r, SluE T,™
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smooth throughout and smaller iu most of the shrubby high mountain forms

with gray-brown stems, larger and finely hairy beneath on the larger darker-

barked trees which are usually grown in moist, rich places ; 2 glandular,

minute projections mark the leaf-stem where it joins the blade. The leaves of

both forms agree in their distinctly minute, roimded. marginal teeth.o

Mature fruit (fig. 16()), one-fourth to three-eighths of an inch in diameter,

clear coral red ; ripe from about July to September, accoi-ding to the locality

and elevation ; extremely bitter, as are the green twigs, leaves and inner bark

;

with a pointed stone, sharp-ridged on one side only and round or minutely

grooved on the opposite side. Wood, dull brown, with very thick sapwood, of

very light weight, and exceedingly brittle; it rots quickly in contact with the

earth. Large trees, which often occur abundantly, useful chiefly for firewood.

The greatest value of this species is pi'obably the dense chaparral cover

which it forms on dry, i-ocky and springy slopes at high elevations, where its

persistent stems, often bent low by heavy snows, form effective barriers to

rapid run-off.

Longevity.—Not fully determined. Apparently short-lived. A tree 91 inches

in diameter showed an age of 42 years.

RANGE.

From Montana (upper .Tocko Uivpr), through mountains of Idaho and Washington and
southern British Columbia (Vancouver Island) ; south through western Washington and
Oregon to southern California, western Nevada (vicinity of Carson City and Washoe
Mountains), and northern Arizona (San Francisco Mountains). In north at sea level to

.3,000 feet and in south at 5,000 to 9,000 feet.

Bkiiish CoLiMBiA.— Soutli coast Vancouver Island, and Roclsy Mountains at source

of Columbia. Noted at Victoria (Vancouver Island), at Yale on Fraser River, and at Nel-

son on Columbia Rivor between Kootenai and Lower Arrow lakes.

Washington.—Whole wooded portion of State east of Cascades, in yellow pine and

bunch grass regions, at 1,600 to 4,200 feet and west of Cascades in Douglas fir region up

to 3,800 feet. Noted in Washington National Forest at 49° latitude and farther south

on west side of Cascades on lower slopes and on east side at 1,100 to 3.500 feet, in Clallam

County on north side of Olympic Peninsula, at Montesano (Chehalis County, south of

Olympic Peninsu'la), on west side of Puget Sound at Port Ludlow (.Jefferson County),

Tacoma, and Admiralty Head (east of entrance to Admiralty Inlet), at Lilliwaup on Hood
Canal of Puget Sound, in Mount Rainier National Forest on Upper Nisqually River, and

elsewhere; on Mount Adams, Klickitat River (Klickitat County), canyons of Yakima
River, and Umptanum Creek, and at EUensburg (altitude 1,550 feet) (Kittitas County) ;

on Snake River east of Pasco (500 feet) (Franklin County), Wenache Mountains, Peshas-

tin (Chelan County), White Bluff (on Columbia River, below Lake Chelan), Lake Chelan

(1.100 feet), Stehekin River, 3 miles above Lake Chelan ; Kettle Falls of Columbia (Stevens

County), Mount Carlton (Spokane County), and Blue Mountains on streams.

Okegon.—Whole wooded portion of State at lower elevations. Noted at Astoria, in Cas-

cade (North) National Forest, on Columbia River in northeast Wasco, and Northern Sher-

man, Gilliam, and Morrow counties, and in Wallula Gorge below mouth of Walla Walla

River at 327 feet; John Day River (Gilliam County), Blue Mountains at Union and else-

where, Silvies and Steins mountains (Harney County), and Goose Lake National Forest.

<« It is believed that the true status of this cherry has not yet been satisfactorily

determined. Further field study is necessary to determine the exact relationship be-

tween the gray-barked, smooth, and smaller tree or shrub common on the western high

slopes of the Sierras and in Oregon and Washington, and the larger, dark-barked tree of

lower, moist situations. The two forms are strikingly unlike in habit and general

appearance, and the large downy leaves of the bigger tree are difficult to reconcile with

the smooth, brighter green leaves of the smaller one. I have not seen specimens from

the type locality (Columbia River Valley, where Douglas discovered this tree in 1825),

but most probably they are of the downy-leafed, larger tree form, so that the name
Prunus emarginata should include this common form. On the other hand, it is probable

that Prunus emai-ginafa califoniica (Greene) {=Cerasus caUfoniica Greene) should be

taken up for the smaller smooth form now included in the species.
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Califohxia.—Water courses and chaparral of middle elcvatious, south on Sierra Nevada
to head of Kern River, on north coast ranges to San Francisco Bay, and on south coast
ranges from Santa Cruz Mountains to San Jacinto Mountains, at the north at 3.500 to

5,500 feet and at the south at 5.000 to 0,000 feet. Noted in Mount Shasta National
Forest, hase of Mount Shasta at 3,500 to 5,500 feet and south to the "Loop" on Sacra-
mento River; Wagon Camp (5.750 feet on Blount Shasta), Sissons (3,500 feet), and Upper
Soda Springs (Siski.vou County) ; coast ranges, rare in Humboldt County and southward.
Trinity and Stony Creek National Forests' highest ridges such as Canyon Creek lakes, and
Black Buttes, Mount Tamalnais, and Oakland Hills around San Francisco Bay ; Sierra

Nevadas frequent, i^lumas. Diamond Mountain and Lassen I'eak National Forests;
near Quincy (Plumas County), mountains east of Chico and Oroville (Butte County),
Yuba River at 4.500 to 5.500 feet, Donner Lake, Lake Tahoe National Forest. Emigrant
Gap (Placer County), Lake Tahoe, Placerville (Eldorado County), Stanislaus National
Forest, frequent at 6.500 to 8,500 feet; Mud Springs (Amador County), Yosemite Valley,

mountains of Fresno County at 8.000 feet. South Fork King's River. Middle Fork Kaweah
River at S.O(H) feet, Kaweah River road below Mineral King and between Kern River lakes

and Trout Meadows ; southern California coast ranges, hills of Santa Clara County up to

1,000 feet, ridges west of Los Gatos, Santa Lucia Mountains at 3,000 to 4,000 feet, San
Rafael Mountains, San Bernardino Mountains at Bear Valley and elsewhere, San Jacinto
Mountains, abundant at 5.000 to 9,000 feet in Tahquitz Valley and elsewhere. The
variety viUosa Sudworth occurs with the type, especially on the headwaters of the Colum-
bia in British Columbia, Montana, and Idaho ; in Washington and Oregon chiefly west of

the Cascades and in the southern California coast ranges.

The distribution iu Montana and Idaho will be described in a later publica-

tion.

OCCXJBRENCE.

Near streams on low and high mountain slopes and on moist benches ; in dryish to

moist gravelly soils at high levels, and in rich, sandy, or gravelly soils at lower ele-

vations, where it is largest. Forms large, dense, pure shrubby thicket in higher range
within upper white fir and red fir belt, and nearly pure stands on limited areas lower
down, where it often occurs with scattered Douglas fir and western dogwood ; some-
times especially abundant on cutover and burned Douglas fir lands.

Climatic Conditions.—In lower range, similar to those of Douglas fir, but in higher

range it endures a climate like that of California red fir.

Tolerance.—Intolerant of shade.

Reproddction.—Abundant seeder and scattered seedlings frequent in moist mineral soil

and humus.

Western Choke Cherry.

Prunes (lemissa (Nutt.) Walpers.

DISTINGUISHING CHARACTERISTICS.

It is desirable to establish for Pninus demissa the more distinctive name
of " western choke cherry," in place of " choke cherry," its ordinary field name,

since the latter is also applied to the closely related eastern Prunus virglnlana

Linnaeus, of which it is held by some to be a geographical form or a variety.

Very commonly a short or tall tree-like shrub (in dense thickets), from 4

to 10 feet high, or, in rich, moist situations, a slender, crooked-stemmed tree

from 20 to 25 feet high and from 6 to 8 inches through.

Bi'uised twigs, leaves, and green bark have a strong scent, similar to that

of peach-pits. Season's twigs (greenish, smooth or minutely hairy at first)

are smooth and light reddish brown, with pointed, light brown buds. Bark,

smooth and gray on old trunks and Itrown on young ones, is irregularly seamed
and rough, with hard, deep reddish-brown scales. Mature leaves (fig. 167)

are thick, somewhat leathery, deep, dull green ; smooth and shiny on their

upper sides; usually more or less minutely hairy and pale beneath (occasionally

smooth) ; the borders have straight, sharp teeth. The white flowers are borne

in dense cylindrical clusters, as are also the shiny blackish cherries, which
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are one-third to one-half an inch In diameter (fig. 1G7) ; the fruits rinensm ate summer or early autnmn, when it is sweet, with an astringent atter-
taste. from which comes the name -choke cherry." The frnit is greedily eatenby birds, to which, it is believed, the wide general distribution of the species

Fig. 167.

—

Pruniis demissa.
'W-^

is due. Wood, pale yellowish brown, fine-grained, firm, but brittle with a
thick layer of whitish sapwood. Not used for any economic purpose.

-Settlers in many parts of the West gather and preserve the fruit, which is excellentwhen cooked, but with slight astringent taste.
excellent



358 FOREST TREES OF THE PACIFTC SLOPE.

Useful with other shrubby trees in forming thiclv, retentive cover on the sides

of mountain streams and on moist slopes otherwise devoid of woody growth.
Longevity.—Not fully determined. Probably short-lived. Two trees, respec-

tively P> and inches in diameter, were 10 to 22 years old.

KA.NGK.

Rocky Mountains to Pacific St.atos and I'.ritish Columbia, at the north from sea level

to 4.000 feet, at tlie south from ."),()()0 to T.OOO feet.

Bkitish CoIvIMbia.-—To northern part on coast and in interior as far as Cache Creek.

On Vancouver Island in isolated patches.

Washington.—Common, east of C'ascades below 4,000 feet, and west of Cascades only
occasional on arid prairies, such as Whidby Island and Yelm I'rairie. Noted in Washing-
Ion National Forest at 1.100 to .3.500 feet, east of Cascades locally at Wenache (Chelan
County), on west bank of Columbia from Priest Kapids to Sentinel P.luflFs in Saddle
Mountains, in «orKe of rniptanum Creek (Kittitas County), on west slope of Divide be-

tween Columbia and Yakima rivers, in Yakima C.-inyon, at North Yakima, and Sunnyside,
on T'lJper Colunilua, in Si)okane \'alley, at Uock Lake (head of Palouse Riven, Pullman
and Wawawai (Whitman County), along Snake River east of Pasco (Franklin County),
and In Blue Mountains.

Okeoon.—Chiefly to the east of Cascades, but also in arid parts west of Cascades.
Noted on Columbia River from northeastern Wasco to Umatilla County, on .Tohn Day
River in Gilliam County, in Cascade (North) National Forest, in Goose Lake National
Forest, and in Blue Mountains.

CALiroHNiA.—Whole State, except on seaboard, chiefly in foothills, at the north up to

about .S.-OOO feet, and at the south at 5,000 to 7,000 feet. Noted in chaparral of Klamath,
Modoc, and Warner mountains National Forests; at Yreka (2.(;:'.5 feet) < Siskiyou
County), iMount Shasta on its south slope above McCloud Mill, near Sisson (.3,500 feet)

and at south end of Shasta Valley (3,500 feet) (Siskiyou County), Sacramento Canyon at

Shasta Springs (2,538 feet) (Siskiyou County), southern Trinity Mountains east as far

as hill between Whiskeytown and town of Shasta (Shasta County), and also locally noted
near Lewiston and on Canyon Creek (Trinity County) ; in Sierras in Plumas, Diamond
Mountain, Lassen Peak, Y'uba, Tahoe National Forests, in Stanislaus National Forest in

general at 2,500 to 4,000 feet, locally noted in canyon of South Fork of American River

at 4,000 feet and on north slope of Mokelumne River at 2,500 feet, Lake Tahoe National

Forest in T. 17 N., R. 13 10., and in Yosemite Valley; west border of Sierra National For-

est on dry pine hills, locally noted near Ilavilah (Kern County) at 3,150 feet. In coast

ranges noted in Napa Mountains, in San Francisco County, on Oakland Hills, Mount
Hamilton, in chaparral of Monterey National Forest In watershed of Nacimiento River,

in Santa Barbara National Forest in watersheds of Santa Maria, Santa Ynez. and Piru-

Sespe rivers, and in San Rafael Mountains, also in San Antonio and San Bernardino moun-
tains in upper portion of chaparral belt and in pine belt, in San Jacinto Mountains, at

5,000 to 7,000 feet on Fuller's Ridge and in Onstatt Valley, and in Laguna Mountains
at Campbell's ranch (5,50(» feet), about 15 miles north of Mexican boundary.

The distribution in the Ilociiy Mountain region will bo described in a future

publication.

OCCUBBENCE.

Lowest mountain slopes, ridges, benches, and borders of streams (most common), can-

yon bottoms ; less frequent on dry hill slopes. Usually in fresh or moist, rich gravelly or

rocky soils where it is largest ; shrubby in dry, poor soils. Forms dense thickets of pure

growth ; often more or less scattered, singly or in clumps, with Douglas fir, red and
mountain alders, aspen, black cottonwood, mountain maple, western serviceberry, Itttter

cherry, chinquapin brush, and occasionally yellow pine.

Climatic Conditions.—Similar to those of red alder and aspen.

Tolerance.—Undetermined, but apparently intolerant of shade at any time, as shown
by its slender stems and small crown In dense stands, where it struggles for top light.

Rei'rodih'tion.—Very ainindant seeder nearly every year. Seedlings plentiful in moist
litter, and advancing rapidly in old burns among willow-weed and low herbage.
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Hollyleaf Cherry.

Prunus ilicifolia (Nutt.) Walpers.

DTSTESGnSHrSG CHAR-\CTEEISTIC«.

Hollyleaf cherry is the most distinct of Pacific cherries on acoonnt of its

erergr^n hoUy-like foliage (fig. lOSl. Locally known as " islay." 'Spanish

wild cherry." and " Mountain evergreen cherry."

I

I

Fig. 16S.

—

PrunuJi ilicifolia.

Mo?t often a dense, prickly ghmb from 2 to 4 feet high on dry. rocky slopes,

bnt in sheltered canvons sometimes from 20 to 25 feet high and from 10 to 12

inches through : as a tree, more often about 10 feet high, with a very thickly
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hranchod crown and only a short trunk. The deop refldish-brown bark of
large trunks is deeply furrowed and cut into litth» siiuarisli divisions. The
small twigs are smooth, reddish yellow to red brown. Matui-e leaves (fig. 168),

thick, leathery, glossy deep green on their top sides, and much lighter green
beneath ; marginal teeth prickly. Leaves of a season's growth remain on the

Fio. IfiO.

—

Pruntis ilicifolia integrifolia.

trees abotlt two summers. The fruit (fig. 1G8), ripe from October to Novem-
ber, is a clear deep red, becoming red-purple and very dark with age; pulp

exceedingly thin, tart, and palatable. The large, thin-shelled, pale yellowish

stone prominently veiny. Ripe fruit is carried away by birds, which thus

assist in disseminating the seed, and extensively eaten by mountain rodents,
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which cut the cherries from the branches and store them, thus also effecting

considerable distribution and unintentional planting. Wood, exceedingly heavy,
dense, fine-grained, tough, pale brown tinged with red, has only a very thin

layer of sapwood. The heartwood is handsome and suitable for small orna-

mental woodwork, but not known to be used. A useful chaparral on steep, dry
slopes.

Longevity.—Not fully determined. From records, however, of trees planted

in southern California nearly a century ago, and now 10 to 12 inches in

diameter, it is estimated that this cherry may attain at least 100 years and
still be growing. Its early growth in height in moist, rich soils is surprisingly

rapid. A forest-grown tree G| inches in diameter showed an age of 50 years.

A very distinct variety of this species. Primus ilicifoUa integrifoUa a Sud-
worth, inhabits California mainland and coast islands (off Santa Barbara),
especially Santa Cataliua, and also San Julio Canyon, Lower California. It dif-

fers from the species in having entire or, rarely, spiny margined leaves (fig.

169), longer fiower clusters, and larger, more fieshy fruit. It becomes a small

tree also, but its wood appears to be of considerably lighter weight than that

of the species. It may possibly prove to be a distinct species.

RANGE.

Caiifornia (from San Francisco Bay through the coast ranges, also on western slopes

of San Bernardino Mountains and on Santa Cruz and Santa Rosa islands) tc Lower
California (San Julio Canyon).

OCCURRENCE.

Low mountain and high foothill slopes and plains, canyon sides and bottoms ; in

dry, rocljy or gravelly soils (shrubby), but preferring moist sandy soil (largest). Forms
clumps and small patches mingled with chaparral brush (species of Ceanothus, Rhus
laurina, R. ovata, Quercus dumosa, Arctoatnphi/los, Adcnostoma, Yucca).

Climatic Conditions.—Similar to those of l)ig-cone spruce.

Tolerance.—Very tolerant of shade.

Reproduction.—Abundant periodic seeder. Seedlings most frequent in moist bottoms
of gulches and canyons where seed is covered by litter and washed soil. Less abundant
and scattered on dry slopes, where seed lodged in pockets or buried by rodents affords

reproduction.

OCCURRENCE.

Prunus ilicifolia integrifoUa.—Similar to hollyleaf cherry. Silvical and climatic

requirements undetermined ; probably very like those of latter tree, but notably less

aggressive. Requires further study.

Family LEGUMINOSJE.
A very large family, containing such well-known trees and shrubs as locusts,

acacias or " mimosa-trees," as well as a vast number of herbaceous plants,

such as beans, peas, and clovers, which comprise some of the most important

food and forage plants in the world. The trees supply heavy, strong, durable

woods of excellent commercial qualities, while a number of them are notable

because they produce mature timber in a remarkably few years. They are,

therefore, important forest trees, particularly for artificial planting.

According to the structure of their flowers and fruits they are technically

divided into several subfamilies. As popularly characterized here, however,

they can usually be recognized by the compound form of their leaves (simple

" Miss Alice Eastwood has proposed for this variety, which she holds to be a species,

the name "Prunus Lyoni n. nom " (Handbook of the Trees of California, 54 1005),
citing as a synonym "Primus integrifoUa Sargent." a name which, by the common law
of priority, must stand in place of Miss Eastwood's Pnnins hioni, should this variety l)e

raised to the rank of a species. Lyon originally referred specimens of this tree to P.

oicidcntaUs Swartz, whicli was later shown to be a different species, leaving the Califor-

nia tree without a name. The writer regrets exceedingly now that in naming this

cherry (Gard & For., IV, 51, 1891) he did not dedicate it to Mr. Lyon, who hrst brought
the tree to light.
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ill t)nl.v one s^nus of our trees). These consist of a prouiiuent central stem

wliicli either directly fiives off a number of pairs of rounded or pointed leaves

(leaflets) alons its two opposite sides or gives off branches and subbranches

which in turn bear their leaves in this way. The central stem corresponds

mori)holojrically with the midveins of simple leaves, such as those of maples and

oaks, and when shed in autunni parts from the twif;;s just as in these latter

ti'ees. Leguminous trees are furtlier and most distinctly characterized by their

beans, or beau-like fruit pods, all matured in one season, some of which resem-

ble ordinary garden peas and beans and some of which have jointed or twisted

pods in which each seed is separated from its fellows by intervening constric-

tions; while in some members the fruit is stiMicturally a bean-pod. but unlike

»>rdinary ones in containing but a single seed, this, liowever, l)ean-like in shape.

Flowers of many members of this family are pea-like or beau-like and combine

male (pollen bearing) and female (seed bearing) organs, or the organs of one

sex are suppressed and the flowers are male or female only. They are borne

on different parts of the same tree or branch or on different trees. In one sec-

tion of Legumiuoste the flowers (bisexual in each blossom) bear no resem-

blance to pea or bean flowers, but ai»i»ear like bristling, stiff", yellow, white, red,

or pink threads, arranged in ball-like or cylindrical bodies.

PROSOPIS. MESQUITES.

The mesquites form a group of small or medium-sized trees and shrubs, all

of which inhabit subtropical or tropical countries, with few representatives in

the United States. Their wood is heavy, very hard, strong, durable, and of

considerable local economic use ; but on account of the small size and poor tim-

ber form of the trees it is of only secondary and limited commercial importance.

They are characterized usually by their 2-forked. sometimes 4-forked leaf

stems, with from 5 to 20 or more pairs of small leaflets Jlnd often a pair of

slender keen spines at the base of the bud from which the leaf stems grow.

At the base of the main leaf stem and of its forks minute glands (dots) are

usually found. The leaves are shed every autumn. Flowers (bisexual), minute

and densely arranged in long cylindrical clusters (in our species), with

slender stems from buds on twigs of the previous year's growth. Fruit, a long

slender, and flat bean-like pod (fig. 171). or a cylindrical, spirally marked pod

(fig. 170), neither of which opens of its own accord to liberate its smooth, small

hard beans, each of which lies in a separate cell of the pod. The seeds depend

for their distribution ui)on flood-waters and upon cattle and other animals which

feed upon iheni and thus assist in disseminating and sometimes in planting

them. Seeds do not, however, germinate except when covered by or placed in

contact with continuously moist soil. The ripe, dried pods, made into coarse

flour, have long been used for food by southwestern Indians and Mexicans.

Two species and two well-marked varieties occur in southwestern United States

and adjacent territory on the south.

Screwpod Mesquite.

Pro.sopiti (xlorata o Torrey and Fremont.

DISTINGUISHING CHARACTERISTICS.

Sometimes a short-trunked tree from 15 to 20 feet high, and from 3 to 8 (rarely

10 to 12) inches in diameter, but usually shrubby, with numerous stems; bark

of large trunks pale reddish brown, shaggy with loose strips. Year-old twigs

" The technical name maintained by other writers is Prosopis puhcscens Bentham
(184G) ; Prosopis odorata T. and F. was published in 1845 and is clearly entitled to

recognition on the ground of being the first name applied to this tree, except for the
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I
are hoary with more or less dense, miuute hairs. A pair of sharp spines marks
the point from which one or two 2-forked leaf stems Issue; each spine l)ears

from 5 to 8 pairs of small, whitish-hairy leaflets (fig. 170). The ;?reenlsh,

I

^'07
Fig. 170.

—

Prusoijiff odorata.

inodorous flowers bloom from spring to late summer, producing successive

crops of pods. Mature pods, pale yellow, cylindrical, spirally twisted (fig.

unfortunate fact that the authors of it give in their description and plate characters of

both Prosupis juJifloru DC. and of the screwpod mesquite. It is probable that a foliage

and flowering branch of the former was used, with fruit of the latter species. There is
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170)—a most distinctive character—and containing from about 10 to 20 small,

smooth, hard seeds (fig. 170). Wood, pale yellowish brown and otherwise

similar in its qualities, including weight, to that of the succeeding species.

LoNGE^^TY.—Age limits not determined. Trees from 6 to 8 inches in diameter

are approximately from 50 to 75 years old, while the larger trees found occa-

sionally are estimated to be from 100 to 150 years old.

Westfc»rn Texas (valloy of Rio Grande, from Devils River to El Paso) ; west through
New Me.xico, Arizona, southern borders of Utah and Nevada to California (arid region

of Colorado basin to San Diego Counlyi ; northern Mexico.

OCCUKRENCE.

Desert river bottoms, waterholes, and canj'ons ; in dry sandy, loamy, or gravelly soils.

Forms close and open, often nearly pure stands, but frequently with mesquite.

Climatic Conditions.—Similar to those of hackberry (CeUis reticulata).

ToLER.\NCE.—Endures very little shade at any stage.

Reproduction.—Very abundant seeder. Large quantities of pods infested by prnbs.

Seedlings sparse in exposed places, but frequent in sheltered canyon bottoms and valleys

where seeds have been well covered by washed soil.

Mesquite.

Prosopis juliflora glati(lulosa<i (Torr.) Sargent.

DISTINGUISHING CHARACTERISTICS.

The shrub and tree commonly called " mesquite," which ranges from eastern

Texas to Utah and Colorado and sonthwestward into southern' California, Lower-

enough in the description to unmistakably point to the screwpod mesquite as the plant

for which the name Prosopis odorata was intended, and there is absolutely no doubt that

the fruit figured is of this tree. By all past :Tnd present usages among just authors

there is every reason for and great justice to Torrey and Fremont in taking up their

name and only the most trivial pretext for preceding it by a later name. Prosopis

juliflora DC, with which it was confounded, in part, by these authors, had long pre-

viously (1825) been published, so that whatever of Torrey and Fremont's description

applies to that tree is synonymous. There still remains the incontrovertible fact that

these authors' plate, at least, contains separate and distinct figures belonging unmis-

takably, the fruit to the screwpod mesquite, and the flowers and foliage to the common
mesquite. The very common and unassailable practice of all taxonomists, in dealing

with composite species of this type, is to maintain the name given for the plant which

was new when the author dealt with the plants ; while in a case where one name has

been applied to two plants new at the time, the usage is to apply the name given to one

of these plants and to rename the other. One recent case of this kind is of interest

here. Betula occidentalis Hooker includes, in part, a birch native of northwestern

Washington and southwestern British Columbia, and the red barked birch of a more
eastern range. Only lately it was discovered that these two species were really

included. Betula occidentnlis Hooker was, therefore, at once taken for the northwestern

tree, because the first part of Hooker's description applied to that tree, the latter part

to the red barked birch, to which a new name, Betula fontinalis Sargent, was very prop-

erly given. The fact that the description was divided gives no more support for this

procedure than is afforded in the case of the plate of Prosopis odorata T. and F., the

figures of which are distinctly separated, and in reality present a simpler case, because

the plant of one figure has already been named Prosopis juliflora DC. The possible

argument against maintaining P. odorata T. and F. because it must be cited as a synonym,

in part, of P. juliflora DC, applies equally well, if need be, against maintaining Betula

occidentalis Hooker, which must also he cited as a synonym, in part, of B. fontinalis

Sargent.

The writer's act in thus disposing of composite sspecies is believed to rest firmly upon
the universal law of priority which does full justice to every discoverer.

"This variety is Torrcy's Prosopis (jlandulosa (18128) supposed by him to be a distinct

species, one of the characters of which given being the minute glands (dots) at the base

of the main leaf stem and its forks: characters now known to be present on the leaves

of all species of I'rosopis. In relating this tree as a variety to Prosopis juliflora DC,
Torrey's specific name must of course be retained, although it refers to an indistinc-

tive character.
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California, and Mexico, is most perplexing in its characters. What may be

called Prosopis juliflora (Sw.) DC, inhabiting western and eastern Texas

and commonly a shrub with many stocky stems from a very large rootstock, or

sometimes a short-trunked low tree, may be distinguished fairly well by its 15

or 20 pairs of much-crowded, very narrow, smooth leaflets, one-third to about

one-half inch long, and by the smooth outer parts (calyx) of its flowers.

Diverging from this plant are two varieties which appear distinct in their

extreme forms, but which are more or less directly connected with the species

through intervening transitional forms. While taxonomically it is important,

tor the sake of exactness, to trace and define these varieties, the main excuse

for doing so here is in the possible forest value one or both of these varieties

may possess.

One variety, Prosopis juliflora velutina (Woot. ) Sargent, is a tree from 30

to 40 feet high and from 12 to 20 inches through, inhabiting dry valleys of

southern Arizona and the State of Sonora, Mexico. It is the largest of our

species. The leaf stems, their branches, and the 12 to 24 pairs of small, nari-ow,

crowded leaflets are gray-hairy; outer parts (calyx) of the flowers minutely

hairy.

The other variety, Prosopis juliflora glandiilosa (Torr.) Sargent, the mesquite

with which this manual is directly concerned, inhabits southern California,

extending into Lower California and Mexico, thence eastward to eastern Texas

and northward into southern Kansas. This is a shrub or small short-trunked

tree from 15 to 20 feet high, and from to 10 inches or more through, with a

rounded crown of arched or drooping branches. The leaf stems, their branches,

and the 6 to 60 pairs of narrow leaflets are generally smooth, the leaflets usually

being distant from each other (but not infrequently crowded) and one-fourth

inch to nearly 2 inches long (fig. 171). Outer parts (calyx) of the flowers

smooth. This is the most reliable distinctive character, but it is not invariable,

since these parts are sometimes minutely hairy. The fragrant yellow-green

flowers are produced from about May to July. Mature pods (flg. 171) yellowish,

3 to 9 inches long (usually 4 to 6 inches) by one-fourth to about one-half an

inch wide, somewhat flat but plump ; very flat and thin at flrst, narrowed between

the 6 to 20 seeds
;
pulp about seeds, which are pale brown, shiny and hard,

is sweet and edible. Woods of the two varieties and species are iudis-

tinguisbable ; usually a deep red-brown, dense, close-grained, very hard and

heavy, but somewhat brittle ; exceedingly durable under all sorts of exposure

;

sapwood very thin and lemon yellow. It has many important local economic

uses for building, cabinet work, and fuel in regions where it is practically the

only available hardwood, while the wood of the enormously developed roots

also supplies fuel. Only its small size and poor timber form prevent the wood
from being of wider commercial importance.

For the forester mesquite is the most interesting and important tree of the

arid Southwest, where through the phenomenal growth of its huge deep roots

it defles drought conditions which kill other trees. Development of its enormous

roots appears to be out of all proportion to the often insignificant stems above

ground, and is a subject for most profitable and interesting investigation. As
a rule, however, the larger the stem above ground, the smaller the root develop-

ment ; low, shrubby stems commonly have huge taproots descending to water

at a depth of 50 or 60 feet or more.

A remarkable fact concerning the root wood is that it is heavier than wood

from the trunk. The wood of both roots and trunk contains nearly as much
tannin as ordinary tanbarks. A clear, yellowish gum exudes from the trunks

15188—08 24
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wheu they are wounded. This hardens \Yith exposure, and has the mucilagi-

nous qualities of gum arable, as a substitute for which it is sometimes used.

Longevity.—The life limits of mesquite, below and above ground, have

not been worked out fully, but the tree is unquestionably long-lived, though of

Fig. 171.

—

Frosopis juliflora gJandulosn.

exceedingly slow growth. Trunks from 10 to 12 inches in diameter are from

100 to 125 years old, while the larger trunks occasionally found are likely to be

very nmch older.
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Eastern Texas to southern Kansas and southward into northern Mexico. Reappearing
in Arizona, southern California, and Lower California.

OCCURRENCE.

Desert plains, valleys, mesas, and canyons, under soil and climatic conditions like those
of screwpod, to which it is also similar in silvical characteristics.

CERCIS. JUDAS TREES.

Cercls forms a group of small trees and shrubs popularly known as red-

buds or Judas trees. It contains about 7 species, which occur in parts of Asia,

Europe, and North America. All of the 3 species of this continent are trees,

one inhabiting eastern United States, one Texas and Mexico, and one Cali-

fornia. The eastern and southwestern species are the largest of our representa-

tives. They have dense, hard, brown, heavy woods, but are commercially unim-
portant trees, chiefly because of their small size and rather rare occurrence.

Several are highly prized, and are much planted as ornamental trees on account
of their bright rose-colored, pea-like flowers, which cover the branches with a
brilliant flame of color in early spring, before the leaves appear. The eastern
species grows in moist, rich forests, while the western ones often inhabit dr.\

.

poor, rocky, and exposed situations. The thickish, single-bladed. heart-shai)ed

leaves have from 3 to 5 prominent veins, and are shed in autumn. The fruit,

ripe in autumn, is a very thin and flat bean-like pod with small, brown, hard,

bean-like seeds.

California Red-bud.

Cercis occidentaVi'^ Torrey.

DISTIXGUISHING CHARACTERISTICS.

California red-bud is not generally regarded as a tree, but it occasionally grows

to tree size in sheltered places, and then has a single, smooth, grayish trunk

from 10 to 12 feet high and from 2 to 3 inches through. Much more frequently,

however, it grows in dense clumps with slender stems from 2 to 4 feet high.

The small, pea-shaped flowers (fig. 172) are a clear magenta color. Mature
leaves (fig. 172), smooth throughout (as are the twigs and branches). In

autumn the twigs and branches often bear many clusters of pointed, flat, very

thin, russet-brown pods (fig. 172) ; in ripening, the itods are first purple. Wood,
fine-grained, dark yellowish brown, with a rather thin layer of whitish sapwood.

Of no economic or domestic use.

It is worthy of the forester's notice only for its aid. with other foothill brush,

in forming a scanty cover along dry. rocky borders of streams.

Longevity.—Undetermined.

RANGE.

California.—Along streams from Mendocino County and the region about Mount
Shasta southward to San Diego County.

OCCURRENCE.

Borders of foothill streams, low mountain slopes and canyons, in dry, or rather dry,
gravelly and rocky soils. Grows singly and in shrubijy clumps interspersed with Cali-

fornia buckeye, ceanothus. manzanita. and other chaparral brush in gray pine belt

;

tree forms occur in sheltered situations.
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CLIMATIC CoxDiTio.N-s.-Similar to those of jrray pine

Fig. 172.—Ccrcjs occidrntaUs: a, seed.

REPRODCCTiON.-Plen.ifni seeder. Seed of bigh rate of ^^ennimiibut tardy; vitality persistent. Y '
'"le or j,einiination (60 to 70 per cent),-".. ..oiu.v

, viiauiy persistent. Youn"- nl'ints fi.£.«„„„+ • .
' ^cuip,

benches Where seed has been well co;e;ed'w^tina^^^^^^^^^^^
""'"^^' P^^"^'^*^' '^"^ ""'«
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ACACIA.

Acacia is a very large group of widely distributed, world-famous trees,

shrubs, and herbaceous plants. Over 400 species are known in different

parts of the Old and New World, three-fourths of them in Australia. About a

dozen trees and shrubs occur in the southwestern United States and adjacent

territory. The group now contains fewer representatives than formerly, a num-

ber of acacia-like members having been classed under related genera. Several

leguminous trees, such as the locusts (Gleditsia) and others, are popularly called

acacias, but technically they are not true acacias. It is exceedingly difficult to

find characters by which acacias may be popularly distinguished from other

closely related groups, which are technically separated mainly by such inconspic-

uous chai"acters as the structure of their flowers.

True acacias have astringent bark, which in some cases is very valuable for

tanning. When punctured, the trunk exudes a mucilaginous gum. The g.um of

some foreign species is known in commerce as gum arable. The true leaf is

compound, comprising one main stem with 2 to 3 pairs of small side branches

which bear several or many pairs of opposite tiny leaflets." Leaves of our

acacias are shed every year. Their twigs have one or two keen spines

(sometimes long and straight, and sometimes short and curved), commonly at

points where leaves or flower stems grow (fig. 173). When there are two spines

they form a pair. Flowers minute, often arranged in bright colored, slender,

single-stemmed balls, or in long, single-stemmed cylindrical clusters. An impor-

tant technical distinction is that the flowers, each of which usually combines

both male (pollen bearing) and female (fruit bearing) organs, have more than

50 of the bristly, usually bright yellow, thread-like organs (stamens) protrud-

ing from the flower body ; each stamen is entirely or practically separate from

its fellows. Divisions of the inner flower cup (petals) are united into a cup or

divided above and united at their bases (rarely, entirely separated). The fruit

pods, bean-like, are flat or full and rounded when mature, straight, but in our

species commonly twistfed or crumpled, and their hard, smooth seeds usually

bear an oval or circular depression on each of their broad surfaces, an impor-

tant distinctive mark. They are all peculiarly adapted to growth, usually very

rapid, in poor dry soils and in hot or warm climates. As a rule, our native

acacias are little more than chaparral brush ; thej' are too rarely trees to be of

economic importance.

Acacias are of ancient origin, many species having existed in an early

geologic period.

Only two of the dozen species indigenous in our Southwest, together with one

naturalized species, are trees, and only one of these occurs within the Pacific

region.

Cats Claw.

Acacia greggii Gray.

DISTINGUISHING CHARACTERISTICS.

Catf? claw receives its name from the keen hooked spines on its twigs (fig. 173).

Very often it is only a low shrub, but usually it is a short-trunked, much-

branched tree from 10 to 20 feet high and from to 8 inches through; occasion-

ally it is somewhat taller and thicker. The angled twigs are minutely hairy and

" Some exotic acacias produce simple, leaf-like organs (phyllodia) which are morpho-
logically only leaf stems dilated into the form of a simple leaf blade.
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Usht i-edclish brown. Mature leaves (fig. 173) grow singly and alternately from

the yonng twics. but one or two issue at a point on older twigs
;
the 3-nerved

leaflets (fi- 173) are more or less hoary with minute hairs. The pods (fig. 173)

ripen in \ugust. when they are pale brown, containing flat, shiny, deep brown,

almost circular seeds-a most important character. The pods usually remam

Fig. 173.

—

Acacia greggii.

on the branches for from six to eight months. Wood, du 1 ^ecl-b own. dense

heavy, hard, and with a thin layer of lemon-yellow sapwood. ^ot known to be

used'for anv economic purpose, probably because of the scarcity of sizable trees,

but it has economic value on account of its good quality and its <lnralul.ty.
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Ability to tlirive in the driest and poorest soils renders it wortliy of the for-

ester's attention, though the cover it affords is open and scanty.

Longevity.—Not fully determined. A tree 84 inches in diameter showed an

age of 49 years.

From Western Texas (Rio Grande) througli southern New Mexico and Arizona to south-

ern ("alifornia.

OCCURRENCE.

Borders of low desert mountain streams, in low canyons, on benches, and mesas ; in

dry, gravelly soils. Similar otherwise in occurrence, climatic, and silvical requirements

to mesquite. Seeding habits and reproduction undetermined.

PARKINSONIA.

The Parkinsonias form a small group of shrubby or low trees of little forest or

economic importance. They are characterized by smooth, thin bark ; the twigs

have one or three pronged sharp spines, or are themselves spine-like and sharp

;

and the very thin foliage is composed of clusters of long or very short two-

forked leaf-stems (forking close to the twig), each of which bears from five to

thirty pairs of very small leaflets (flg. 174). The small, showy, yellow flowers

(each with male or female organs) are borne in long or short, exceedingly

slender branched clusters (the bottom flowers opening first), and bloom from

spring to late summer. The fruit matured during one season is a pointed cylin-

drical pod (fig. 175). jointed by constrictions between the seeds and conspicu-

ously striped longitudinally ; 1 to 8 hard, smooth, brownish seeds in each pod.

"Wood, dense, fine-grained, brown or yellowish brown, hard, and moderately

heavy. Small size of the trees renders the wood of little economic use.

They are little known, but should prove worthy of attention on account of

their ability to thrive in hot situations, one species particularly in dry. arid

places. Grazing animals browse extensively upon the twigs.

The group comprises but three species, two of which occur in southwestern

United States and within the Pacific region ; a third species is African.

Horse-bean; Ratama.

ParJcinsonia aciileata Liunteus.

DISTIXGUISHING CHARACTERISTICS.

The horse-bean is a short-trunked, smooth-barked tree from 1.5 to 25 feet

high and from 4 to 8 inches through, with thin, willowy, drooping or arched

branches. The thin bark is reddish brown. Year-old twigs are greenish and

very minutely hairy, later becoming smooth and grayish or reddish yellow

;

older parts of the branches bear from 1 to 3 pronged, long, keen spines at the

joints, from which issue 1 or 2 pairs of very long (6 to 18 inches), flat

leaf-stems (each pair attached to the branch by a very short, spine-pointed

stem). Each stem bears from 20 to 30 pairs of extremely small, scale-like

leaflets (fig. 174). A most interesting morphological feature in the develop-

ment of the spines is that when they fir.st appear on young twigs they are the

short basal parts (spine-tipped) bf the leaf stems, from which are given off

1 or 2 pairs of flat leaflet-bearing branches. These branches are later shed,

as the spine grows, leaving on its sides conspicuous scars. The fragrant yellow

flowers, three-fourths inch to 1 inch broad, and on very slender branched stems,
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bloom from spring throughout the summer ; upper central division of each blos-

som red-dotted inside (fig. 174). Mature pods (fig. 174), yellowish brown,
from 2 to G inches long, longitudinally veined, and with 1 to 8 seeds. Wood

Fif;. 174.

—

P<tr/iins<)nia iicnhdtit: <i, seed.

of the horse-bean is pale brown ; yellowish sapwood thick ; not used for any
commercial purpose.
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Longevity.—Not fully determined. A tree 7 inches in diameter was 24

years old.

Texas (lower Rio Grandej ; Arizona and California (in valloy of Colorado Kiver) ;

northern Mexico and Lower California.

OCCURRENCE.

About lagoons (Colorado River Valley) ; in rifli, wet silt or nuid. Scattered singly
or in groups.

Climatic Conditions.— Simil:ir to those of mesquites. Nothing is known of its

tolerance and reproduction.

Little-leaf Horse-bean.

Parkmsonia imcrophyUu Torrey.

DISTINGUISHING CHARACTERISTICS.

So far as ran be discovered, this tree, which is generally shrubby, has no
field name, probably because it is not recognized by laymen as a relative of the

preceding species. For want of a better one, "little-leaf horse-bean," coined

from the technical name, is proposed.

At best 15 or 20 feet high, with a short trunk from to 10 inches through;

very often only a shrub from .3 to feet high, with numerous stems. The crown
is always intricately branched, and the limbs are armed with many short, stiff,

spine-pointed twigs. Bark of branches and trunk smooth and pale reddish yel-

low ; the greenish twigs are densely covered at first with minute woolly hairs,

most of which disappear hj autumn. The pale yellow flowers, borne in short,

delicate, branched clusters, appear before the leaves in late si)ring from minute
buds on thorny twigs formed the previous year (fig. 175) ; upper central divi-

sion of the flower, white. The minutely hairy leaves (fig. 175) appear in early

summer, but fall shortly after reaching uuiturity, so that the twigs, as ordinarily

seen in middle or late summer, are bare, save for clusters of striped pods (fig.

175), which commonly remain on the branches until the following spring. The
pods contain from 1 to 3 (as a rule, 2) seeds. Wood, very dense, fine-grained,

hard, deep yellowish brown, often mottled and streaked with dull red; a large

part of the stem is yellowish sapwood. Sizable trees are so rare as to render
the wood of no commercial or domestic use.

Owing to its shrubby, leafless form and generally rare occurrence, it can
hardly prove of any importance to the forester, even though it thrives in the

hottest and most arid situations.

Longevity.—Not fully determined. One tree 91 inches in diameter showed an
age of 50 years.

RANGE.

Southern .Vrizona (desert region) ; southern California (desert region adjoining Ari-

zona ; Lower California (adjoining California); Mexico (Sonora).
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OCCURRENCK.

Desert hill slopes : in frravelly and rocky dry soils. Scattei-ed singly and in small
groups.

Climatic Coxditkins.—Similar to those of leather-leaf ash tFraxinus coriacca).

Fii;. 175.

—

/'(irkin.soiiiti mirrnit/ij/Ua: a, seed.

Tolerance.—Decidedl.v intolerant of shade.

Reproduction and other silvical characteristics undetermined ; fairly abundant seeder.
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CERCIDIUM.

375

Cercidium forms a small group of low. shrubby, thorny, green-barked
trees, somewhat similar in habits and form to the Parkinsonias. with which our

Pig. 176.

—

Cercidium torreyanum.

three southwestern species were once, and by some authorities still are. com-
bined. The 2-forked leaf-stems^ with few pairs of very small leaflets, and
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the yellow, similarly clustered tiowers are closi-ly similar to those of ^Parkin

-

Honia inicropliyUd. Cercidiiim is best distinguished by the flat, uncon-

stricted pods, which are more like bean fruits than the round, jointed pods

of Parkiiisonia. This, together with some minor structural differences in the

flowers, make it desirable to maintain Cercidiutn as distinct from Parkinsonia.

Like the latter, trees of this group are desert-loving shrubs and trees. For this

reason they are of some service to the forester, since they form persistent,

though thin, chaparral in arid places. The moderately heavy, hard wood is

occasionally used locally for fuel, but not otherwise.

One of the three species occurring in the United States (two of which are

small trees and the other a shrub) inhabits the southern Pacific region.

Palo Verde; Green-bark Acacia.

Cercidium torrci/diiinn (Wats.) Sargent.

DISTINGUISHING CHARACTERISTICS.

Green-barked acacia is a nmcli-branched, generally leafless, short-trunked,

thorny tree from 1.5 to 2,5 feet high, and from 10 to 15 Inches through ; some-

times larger. The bark of all limbs and of young trunks is smooth and light

yellowish green. That of large trunks is light brown with a reddish tinge ; on

the lower part of the trunk lightly seamed and scaly. The somewhat zig-zag,

smooth, green twigs (flg. 176) are thorny at the angles. The pale, minutely

downy leaves (fig. 176) appear in early spring, but fall very shortly after they

reach full size. Since the pods are slied in midsummer, the branches, as gen-

erally seen, are tlierefore bare, though a few scattered leaves occasionally re-

main in autumn.

Wood, pale yellowish brown with rather thick sapwood ; heavy, but l)rittle

and cuts easily. Not known to have any economic use.

Longevity.—No records of its age are available. Judging from the persistent

slow diameter growth of small stems, it appears to be long-lived.

Southern California (Colorado Desert) and Arizona (lower f!ila River Valley) and
south into Mexico (Sonora) and Lower California.

OCCURRENCE.

Sides of desert canyons, about sinks and depressions in arid sandhills, and on dry

washes ; in rocky or sandy ground. Scattered singly and in small groups.

Climatic Conditions.—Like those of mesquites.

Tolerance.—Intolerant of shade.

REPRODUCTION.—Abundant seeder; reproduction undetermined.

DALEA.

The genus Dalea contains a large niunber of shrubs and herbaceous i)lants

and but one tree species. The tree occurs in our southwest. Most of the repre-

sentatives belong to Mexico and South America. Foliage marked with minute

glandular dots (flg. 177). The small blossoms, which resemble pea flowers In

general appearance, combine male (pollen bearing) and female (fruit bearing)

organs. Fruit, a small one-seeded pod, which adheres unopened to the kidney-

shaped seed. Of no economic or forest importance.
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Indigo Bush.

Dalea spuwsa Gray.

DISTINGUISHING CHARACTERISTICS,

stlv a .piny-twigged, small, much-branched shrub; sometimes a very short

^tZ^ea, ^^ tree from 12 to 18 feet high and from S to 12 mches

I

FTC. 177.—/)«?r« ftpinoxa.

,n d,ame.e,-occa.io„all,- t.,loU«-. The tnu.U is usually ^^^^'L^^;^
aad the rather large limbs, as well as uumerous slender, needle-l.ke t^vigs,
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trend upward strongly. Gray or wbitiisb throuj^liout, especially the limbs and
twigs, wbicb ai-e more or less coated with very minute white down. The trunk

bark of large trees is deeply and narrowly seamed, hard and rough, with small

scales. Very few leaves (fig. 177) are prodiiced, and these, white-downy and
gland-dotted, are shed soon after reaching mature size, so that the tree or shrub

commonly appears leafless. Flowers deep indigo blue (hence the name " indigo

bush"), the outer basal covering of the blossoms (calyx) 10-ribbed, with a

glandular spot between each of the six upper ribs. The calyx adheres to the

small beaked, one-seeded pod (fig. 177), which is also gland-dotted. The shiny,

light brown, kidney-shaped seeds are mottled with dark brown.

Wood, rich chocolate brown, with a thin layer of sapwood ; moderately wide-

grained, soft, and rather light. Not used for any purpose.

Longevity.—Not fully determined. A tree llj inches in diameter showed an

age of 40 years. •

RANGE.

Southern California (Colorado Desert—at Agua Caliente and Toras) and eastward
into Arizona (to lower Gila River) ; south into adjacent Mexico (Sonora) and Lower
California (to Calamujuet).

OCCURRENCE.

Desert plains in dry rocky or gravelly soil. Scattered and in small groups.

Climatic Conditions.—Similar to those of mesquite.

Tolerance.—Requires full light.

Reproduction.—Seed production rather small. Seedlings Sparse and in washed mineral
soil.

OLNEYA.

Olneya is a genus confined to arid parts of our southwest and containing but

one species which enters the Pacific region. Characters of the genus are

given under the following species.

Mexican Ironwood."

Olnea tesota Gray.

DISTINGUISHING CHARACTERISTICS.

Olnea tesota is commonly called " ironwood " in the United States on account

of its cross-grained, exceedingly heavy, hard wood. To avoid confusion, the

name '* western ironwood " is proposed. " Ironwood " was applied to several

eastern hard-wooded trees long before this species was discovered.

A short, thick-trunked. bushy tree from 15 to 20 feet high and from 8 to 12

inches in diameter ; sometimes of larger diameter. Green-gray throughout its

crown of thick, upright limbs and spiny twigs, and with thin, deep red-brown

flaky bark. Thorny twigs (fig. 178), at first densely covered with minute, close

hairs, which gradually disappear with age. One or a pair of thorns, which fall

off in about their second year, grow from just below the leaf-stems; the latter

bear from 7 to 15 white-hairy leaflets (fig. 178), in pairs, except the terminal

one. The leaves, partly evergreen, remain on the twigs from one spring to

another, falling as the succeeding foliage appears. The purplish, small flowers,

appearing with the new leaves, resemble pea-blossoms, and grow in short, small,

hairy clusters. Mature pods (fig. 178), ripe in late summer, are light russet

brown and densely covered with close gland-tipped hairs ; the thick, leathery

"Often cani'd arhol lie hierro, especially in Sonora, Mexico, where the tree was dis-

covered in 1852.
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.,,-,,1 lihpritp flattish, oval, sliiny,

rather quioldy after they are phinted.

Fig. 17S.—0lncua fcsota: u, «et;d.

woo., aeep oboco,a.e ..-o.-n. o.ou,.,!
-'^^:;^^^Zn,Zl^r!::r.^'^^
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The ability of this tree to thrive in hot desert regions maizes it worthy of

attention for planting in arid, treeless localities within its climatic range.

Longevity.—Not fully determined. Believed to be long-lived. A tree 8 inches

in diameter showed an age of 77 years.

RANGE.

Southern California (from Colorado Kiver south of Mohave Mountains) to south-

western Arizona and through adjacent Mexico (Sonora) and Lower California (between
Comundee and Calamujuet).

OCCURRENCE.

Along desert water courses (especially intermittent streams), depressions, and washes
in dry gravelly soil. Grows singly and in open patches, mingled sometimes with mes-
quite, palo verde, and desert shrubs.

Climatic Condition.s.—Like those of mesquites.

Tolerance axd Reproductiox.—Undetermined ; appears decidedly intolerant.

Family CELASTRACEJE.

Celastracefe comprises a large iuiml)er of trees and shrubs widely dis-

tributed over the world. The North American representatives are small and
unimportant. The popularly best-known groups of this family include the orna-

mental shrubs and bushy trees known as spindle-trees (Evonymus), and the

woody climber "bittersweet" (Celastrus) of eastern North America. The
characters which relate members of this family are drawn entirel.v from their

inconsi)icuous flowers, the distinctions in which are not easily observed by lay-

men. Simple distinctive characteristics are wanting. In some species the

flowers—which are usually small and inconspicuous—are perfect, with both

male and female organs in the same flower; in. other species, male and female

flowers are distinct on difl'erent parts of the same tree ; and in yet others, male

and female flowers are each on separate trees. The fruit, ripened in one sea-

sou, is berry-like or a dry capsule ; the evergreen or deciduous leaves, of one

simple blade, may grow in pairs (one opposite another) or singly, alternately

on different sides of the twigs. The one genus representiug this family in the

Pacific region is so unique in its characters as to be easily recognized.

CANOTIA.

A genus containing but one species of a limited and little-known southwestern

range, including a small part of the I'aiitic region. Characters of the genus are

given under this species.

Canotia.

Canotla holacantlia Torrey.

DISTINGUISHING CHARACTERISTICS.

Canoiin holacantha is a tree or shrub anomalous in its entire lack of leaves;

the thin green bark of its twigs seemingly performs the functions of leaves.

This strange niodiflcation appears greatly to help the plant to endure the hot,

dry climate of its range. At best, a shrubby tree from 15 to 20 feet high with

a very short, stocky trunk from 4 to (; inches through ; very occasionally, almost

a foot in diameter. Greenish bark of the branches somewhat streaked, that of

large trunks pale brown and seamed. 'I wigs very slender, round, tipped with a

sharp point, growing singly from tbi- branches, never in pairs (one opposite
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another). Small short clusters of white (bisexual) flowers appear near the
ends of the spiny twigs (fig. 179), producing a dry woody capsule (fig. 179),
which splits open at the top. liberating the small winged seeds. Wood, heavy,

Fig. 179.

—

Canolia hohicantJia.

fine-grained, light rich brown, very hard. Not used for any purpose, chiefly

because of its rarity.

Longevity.—Not fully determined. An exceptionally large tree 10 inches in

diameter showed an age of over 72 years.

15188—08 25
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Arizona (from White Mountain region to the Bill Williams (River) Forli) ; southern
California (Providence Mountains).

OCCURRENCE.

Low mountain slopes, foothills, and mesas in dry gravelly soils. In groups and scat-

tered among chaparral and occasional small desert trees.

Climatic Conditions (marked by high temperature) and silvical habits, etc., unde-
termined.

Family STERCULIACEiE.

Stercnliace.ie contains a large number of genera, but these are mainly

represented in tropical regions outside of the United States. The West
Indian tree, from which chocolate of commerce is derived, is a member of this

family, as is also the sycamore-leafed Sterculia, indigenous to China and so

often planted for ornament in the frostless, warmer parts of the United States.

One genus only, the following, belongs to this country.

FREMONTODENDRON."

The genus Frcmontodendron is represented by only one species, which is con-

fined to California. The generic characters are included with those of its

species.

Fremontia.

Fremontodendron califoniicuin (Torr.) Coville.

DISTINGUISHING CHARACTERISTICS.

The commonest field name of Fremontodendron californicum is " slippery elm,"

which refers to the mucilaginous tough bark and twigs. These taste like those

of the true slippery elm {Ulmus pubescens) of the East. It is also called

" silver oak," because of the white undersurface of its leaves, and " leather-

wood," because of its tough twigs and bark. All of these names, however, were

used for eastern trees and shrubs long before they were applied to this Cali-

foi'nia tree. Fremontia is desirable to avoid confusion.

Usually a small tree from 10 to 20 feet high, with a short trunk from 3 to 6

inches through and an open crown of wide-spreading limbs ; occasionally some-

what taller and with a thicker trunk. Very often, however, it is a much
branched shrub, fi-om 4 to 6 feet high, forming dense thickets with other foot-

hill brush. The trunk bark is rough, deeply seamed, and blackish brown, some-

times reddish
;
year-old twigs are smooth and pale reddish brown, and when

yomig are densely covered with rust-colored down. Mature leaves (fig. 180),

borne singly at a point on the twigs, are thick, veiny, rusty-downy beneath and

more or less hairy above. The leaves of each season's growth remain on the

twigs about two winters. Mature fruit (fig. 180), preceded by a bright yellow,

rose-like flower, is a densely woolly 4 or 5 celled capsule, splitting open at its

point when ripe in midsummer. The deep reddish brown small seeds are slowly

shaken from the open pods by the wind or browsing animals. Wood, deep, often

clear, reddish brown, fine-grained, dense, rather soft, cutting easily, and with a

very thick layer of whitish sapwood. Not used for any economic or domestic

purpose. Both tree and shrubby forms are of considerable service for the

tenacious protective cover they form on dry rocky foothill slopes. Range cattle

l)rowse upon the twigs, which are very nutritious.

" Formerly written Fremontia, a generic name recently found to have been preoccupied

for another group of plants, but which fortunately could be modified so as to retain its

dedicatory i-eference to General .1. C. Fremont, through whose early western explorations

the one species representing this genus was discovered.
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Longevity.—Not fully determined. Two trees, respectively 5i and :5^ inches
in diameter, were 43 and 39 years old.

RANGE.

California (from Mariposa) to Lower California.

Fig. 180.

—

Firntontodciiilrdii californicinii.

OCCURRENCE.

Lower mountain and higher foothill slopes and ridges ; In dry, gravelly, and rocky
soils. Forms extensive pure shniliby thickets, or groups (small trees) mingled with scrub
oak, mountain mahogany, hollyleaf cherry, manzanlta, ceanothus, and other chaparral
brush. Largest on Sierra foothills.
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Climatic Conditions.—Similar to ttiose of gray pine.

Tolerance.—Appears capable of enduring considerable shade, but rarely subjected to it.

Repbodcction and silvical requirements undetermined ; usually an abundant seeder.

Seedlings grow in exposed mineral soil where seed has been covered by wash.

Family ANACARDIACE^.

AnacardiiK-oR' is a laryo group of small trees and shrubs, widely distributed

over tlie world. A few of them are of some ecouomic importance for tbeir

\A^ods, but several of them are more valuable for their commercial gums and
other products. The gum-producing species are, however, not indigenous to

this country. Chief among our popularly known members are the sumachs.

The juice of these plants is resinous, becoming sticky as it dries, while that of

some members is violently poisonous to the human skin." The leaves are simple

(as in the garden " smoke-tree") or compound (subdivided into pairs of leaflets,

as iu the common staghoru sumach), are borne singly on the branches (never

in pairs) and are either evergreen or are shed every autumn. The small

flowers occur in usually large, dense, terminal clusters, and usually form large,

dense, often bright-colored, masses of fruit. In some species, however, the

clusters are thin and the fruits like berries. In some species male flowers are

borne on one tree and the female flowers on another tree; iu other species,

some trees bear ]ierfect flowers (each containing male and female organs), and
some trees bear only male or female flowers, while in some cases one tree may
bear perfect flowers mingled with either male or female flowers on separate

twigs.

Four genera comprising the trees of this family are found in the United States,

oaly one of which, Rhus, is represented in the Pacific region.

RHUS. SUMACHS.

The sumachs form a large group of trees and shrubs with a resinous—some-

times poisonous—or milky, sticky juice, large pithy twigs, and often large leaves

(compound) with many pairs of pointed leaflets and an odd terminal leaflet;

only one of our species with mainly simple, single-bladed leaves. Leaves of all

are borne singly, never in pairs (one opposite another) ; those of most species

are shed in autumn, but in one they are evei'green. The clusters of greenish

flowers (in some cases hirge) are practically of separate sexes (by suppression

or abortion of the male organs in one and the female organs in the other), each

borue on different trees. Fruit, massed in large or small close clusters, spheri-

cal, smooth or hairy; coating thin; dry or somewhat resinous, and containing

one hard, smooth seed.

Rhus is of ancient origin ; remains of its extinct species are found abundantly

in the Eocene and Miocene formations of Europe.

Several exotic trees of this group, among them the famous lacquer-tree of

.lapan and China, are exceedingly valuable for their commercial products of

gum, wax, etc., and for their wood. Of the nearly 20 species native to the

United States, none is of commercial importance, chiefly on account of their

small size. The wood of most of our sumachs is, however, very rich and hand-

some in color and grain, and except for lack of size is very suitable for cabinet

work. Five or six of these become small trees, and one of these inhabits the

Pacific region.

"A saturated alcoholic solution of acetate of lead removes all trace of the poison

if the inoculated skin is thoroughly washed with it immediately or within an hour after

the contact. This solution is less effective a few hours after the poisoning takes plnce.

Thorough washing of the poisoned skin with pure alcohol is also a preventive if applied

within an hour after contact with the plant. Following either treatment the skin

should be thoroughly washed with soap and water.
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Mahogany Sumach.

Rhus inteynfolia (Nutt.) Bentliam uud Hooker.

DISTINGUISHING CHARACTERISTICS.

Pjq 181.

—

Rhus intefjnfoUd.

(a„ uu,.e,atea tree, a ua.lve of Florida ana adjacent l.laM.). t,.e na..a " mahog-

any sumach " is suggested.
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A popularly little kiu)\\u everyreen species, oc-<urriuj; uialiily as a very low

bush producing dense thickets, and only occasionally and in protected places

becoming a tree from 10 to 20 feet high, with a very short, stocky trunk from

8 to 15 inches through ; sometimes taller and thicker. The crown, open and

irregular, is composed of many wide-spreading limlis and stiff twigs. Year-old

twigs are clear red-brown and more or less downy—densely so at first. Mature
leaves (evergreen) are thick, leathery, usually of one simple blade (fig. 181) ;

sometimes (compound) consisting of three leaflets (fig. 181) ; borders of leaves

slightly curled toward the under side; smooth on their top sides, paler yellow-

ish green beneath and somewhat downy on the veins and leaf stems. Leaves of

one season's growth persist about two years. Mature fruit (flg. 181), ripe in

late summer and few in number, is circular or oval in outline, flatfish, and

densely covered with deep red, fine down, the thin, sticky, resinous pulp covering

a smooth, hard, pale browu stone (fig. ISl). Wood red, heavy, hard; with very

thin, light colored layer of sapwood. It is sometimes used locally for firewood,

for which it is said to be very excellent. The beautiful, rich, red color and good

working quality of the heartwood renders it suitable for small ornamental work.

The shrubby form is useful as au enduring chaparral cover on exi)osed sea-

coast sands, where few other shrubs are able to exist.

IjOngevity.—Not fully determined. One tree 21 1 inches in diameter showed

an age of 02 years.

RANGE.

Coast of southern California (from Santa Barbara) to sontliprn Lower California

(Magdalena Bay) ; Santa Barbara and Cedros Islands.

OCCURRENCE.

Low mountain and foothill slopes, and on exposed seacoast bluffs ; in dry sandy and
gravelly soil ; also in sheltered coves and gulches. Forms extensive dense thickets of

pure growth (low shrub) in very exposed places ; in groups or small patches as tree in

protected sites; sometimes with Rhus laurina.

Climatic Conditions.—Similar to those of Torrey pine.

TOLEEANCE.—Undetermined ; probably very tolerant.

REPRODrcTioN.—Abundant seeder. Seedlings frequent, sparsely distributed, or often

very numerous where washing has covered seed.

Family ACERACE^.

This family consists mainly of trees, comprising such widely distributed

and well-known economic and ornamental representatives as the maples, and

also one Asiatic genus. Some of them are large, commercial forest trees, pro-

ducing very useful timl^er, and the sap of several yields hard sugar, the making

of which is an important North American industry. Further characters of the

family are included under the following, its principal genus.

AGER. MAPLES.

The maples embrace all of our representatives of the family Acerace.^. which,

with the exception of box-elders or ash-leafed maples, are universally called

maples. Maples are characterized by usually simple, siugle-bladed leaves (figs.

182 to 187) or by compound leaves with from 3 to 5 leaflets (fig. 188). Leaves

of both types always occur in pairs on the twigs. The leaves of all maples are

shed in autumn. The flowers, which appear before, with, or after the leaves,

are, in some representatives, male (by abortion of female organs) or are

female (by abortion of male organs), each kind being. borne on sepanitc trees;

in other cases, blossoms of these types occur ou diftereut parts of the same tree
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or branch. They are not often perfectly bisexual, or strictly of one sex and

borne on separate trees. It happens, therefore, that not all trees are seed bear-

ing. FloAvers are small or minute. Those of some maples are borne in long,

conspicuous, mauy-flo^Yered clusters, while those of others appear in small few-

flowered bunches. All maples are dependent for the fertilization of their flowers

upon insects, which throng about their nectar and pollen-bearing blooms.

The fruit (of our representatives) is readily recognized. It is composed of a

pair of one-winged seeds, joined together but more or less easily separable when
mature. The fruit is ripened in spring or late summer, and is disseminated

mainly by wind and flood waters, and to some extent by animalfe. Seed matured

in spring falls shortly after ripening and germinates, while that ripened in late

summer remains on the branches through winter, or falls late in autumn and

germinates in the spring. The vitality of the seeds is generally transient,

the more precocious seeds depending for their life upon reaching a suitable

place to sprout shortly after maturity ; but the autumn-ripened seed retains

its vitality until spring on the cool ground or hanging from twigs in the cold

winter air.

A'early all maples have fine-grained, dense, evenly and finely porous woods,

some of which are hard, often beautifully curled and mottled, and highly

prized for finishing and cabinet work.

Of approximately 70 maples known in the world, 13 occur in the United States,

and 4 of these inhabit the Pacific region.

Broadleaf Maple.

Acer macrophyllum Pursh.

DISTINGUISHIXG CHARACTERISTICS.

Broadleaf maple is the only large maple tree of the Pacific region, where it is

called " Oregon maple " and " bigleaf maple." The name " broadleaf maple,"

derived from the technical name, seems preferable. It varies greatly in form and
height in different soils and situations, from a short-stemmed crooked tree from
25 to 30 feet high and under 1 foot in diameter to one from 60 to SO feet high

with a straight, long, clear trunk from 14 to .30 inches through; occasionally of

larger diameter. Ojien-grown trees have short trunks and broad, dense, round-

topped crowns, while those in dense stands produce trunks clear of branches

one-half or two-thirds of their height, and a short, narrow crown. Old trunks

have rough bark with hard, scaly ridges of a pale grayish to reddish-brown color.

Mature leaves (fig. 182), unmistakable in their large size, are thickish, smooth,

and somewhat shiny on their top sides, paler green beneath, and 7 inches to

occasionally 14 inches wide, with stems 6 to 12 inches long. Before falling they

become clear reddish yellow. The large, drooping clusters of fragrant yellow

flowers appear after the leaves are gi-own. Mature fruit or "seeds" (fig. 182),

produced in large quantities by trees in the open and at a comparatively early

age, is tawny or yellowish brown when ripe in late autumn, often remaining
on the branches until winter or later ; body of the seeds covered with sharp

bristle-like hairs. Wood, fine-grained, rather hard, firm, light brown with

pale tint of red ; of an excellent commercial quality and suitable and used for

the same purposes as eastern hard maple. A timber tree of the first importance

in the Pacific region, where commercial hard wood is scarce.

Longevity.—Long-lived, the largest trees attaining an age of from 150 to 200

or more years. Forest-grown trees, from 12 to 20 inches in diameter, are from
50 to 85 years old.
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RANGE.

Coast of Alaska (south of latitude 55°), British Columbia, Western 'Washington
and Oregon, and California (south to San Bernardino Mountains).

Alaska.—Northern limits not definitely Icnown.

British Colu.mbia.—Islands and seaward side of coast range, rare northward. Noted
Queen Charlotte Islands. Fraser River Valley at Mission .lunction and Yale (inland

limit), islands of Gulf of Georgia, Vancouver Island (locally noted on San .luan and
Gordon rivers).

WAsniNCTON.-—Mainly west of Cascades below 3.500 feet. Eastern limits Teshastin
(Chelan County) and Bingen (Klickitat County) on Columbia Kiver. Noted on Puget
Sound at Seattle. Tacoma. Lilliwaup, and Cnion (Mason County). ^lason and North Fork
Skokomish River up to mouth of South Fork (Mason County), Clallam County. Olympic
Mountains below 1.500 feet. Queniult Indian Reservation. Norton (Lewis County) ;

(West) Washington National Forest up to 2,000 feet, locally noted Silverton (Snohomish
Coiniiy), and Skagit Valley 10 miles below Marblemount (Skagit County) ; (East) Wash-
ington National Forest at 1,100 to .3,500 feet, locally noted Stehekin River, Lake Chelan,

Stehekin, Peshastin, and Peshastin Canyon (Chelan County) ; Mount Rainier National

Forest l)elow 3.300 feet, locally noted Cowlitz bottom. Ashford (Fierce County).
OiiEuox.—Wholly on west side Cascades, though extending east on Columbia River to

Sherman County between mouth Descliutes River and Grants. Noted Cascade (north)

National Forest whole west slope up to 1.600 feet, Cascade (south) National Forest below

2,250 feet, Grant's Pass (950 feet, on Rogue River, Josephine County), Siskiyou National

Forest. General in Coast Range.
California.—Throughcfut coast ranges from north to south border of State, Sierra

Nevada only west side south to Sequoia National Park, and southern cross ranges only

south and west sides, at the nortli up to 4.000 feet, and at tlie south at 3,000 to 6,000

feet. East limits in northern part of State. Siskiyou Mountains near Southern I'aciflc

Railroad. Scott Valley between Yreka and Fort .lones (Siskiyou County) below 3,500 feet.

Mill Creek gulch west of Etna, upper canyon Sacramento River from Sissons (3,500 feet)

(Siskiyou County), to Kennett (Shasta County) and McCloud River for 15 miles above
Baird. Also noted in Siskiyou County on Salmon Summit from below 1,800 to 5,100 feet

and in Del Norte County on Smith River and at Crescent City. Eastern limits in nortli

coast ranges, mainly eastern slopes of inner range, on hill between town of Shasta and
Whiskeytown (Shasta County), probably eastern boundaries southern Trinity and north-

ern Mendocino counties, Stony Ford, Font Spring at base of Snow Mountain and Cook
Springs (northwest Colusa County), Cache Creek above Rumsey (Yolo County), Napa
Valley north of Calistoga, hills west of Calistoga, and southwest slopes Mount St. Helena,

below Toll House (Napa County), and Sonoma Creek between Glen Allen and Sonoma
(Sonoma County). Humboldt County, noted Hoopa Valley and up west slopes Trinity

Mountains to 3,700 feet. Redwood Creek, Carson's lumber camp 17 miles north of

Eureka, and south in redwood forest to southern border of county, also east up Van Dusen
and Mad rivers beyond east line of county. Trinity County, noted from east side Trinity

Mountains to Lewiston, at Canyon Creek, .lunction City, Dutch and Carl creeks south of

Junction City, Post and Second creeks south and southwest of Hayfork, and thence to

South Fork Trinity, Mad, and Van Dusen rivers. Mendocino County: Noted in coast red-

wood belt mainly in gulches, Laytonville to Covelo, borders Round Valley, Middle Fork
Eel River, Cave Creek to Redwood Hill, Redwood Canyon, Russian River from Ridgewood
Summit to soutli border of county, near boundary Lake County on road from Hopland to

Highland Springs. Lake County, noted on northeast slopes Mount St. Helena on St.

Helena Creek from Toll House to south end Middletown Valley (1.500 feet or lower),

mountains north Mount St. Helena to beyond Cobb Mountain at 1,700 to 2.200 feet, can-

yons upper Putah and Big Sulphur creeks and divide between them, near Adams Springs,

road from Middletown to Lower Lake, west of Highland Springs, northeast of Upper Lake
OD Bartlett Alountain down to Bartlett Springs, east and southeast of Lower Lake on
road to Reifif and Rumsey. Sonoma County: Noted on lower Russian River from eastern

edge of redwood belt at Forestville, west to Gurneyville and Duncan Mills, and more
sparingly west of Duncan Mills, Austin Creek from Duncan Mills to and above Cazedero,

Gurneyville to Occidental, Camp Meeker, Green Valley, between Sebastopol and Camp
Meeker, upper Russian River northward from Cloverdale, canyon between Knight's and
Alexander valleys, canyon Big Sulphur Creek for 6 miles above Geysers. Marin County:
Throughout, noted between Sausalito and San Geronimo, Lagunitas and Paper Mill Creek,

Mount Tamalpais north and south sides. Contra Costa County: Noted in canyons of

Mount Diablo, Mitchell Canyon and upper Marsh Creek. Alameda County: Noted in Niles

canyon and canyon on Mission Peak. Coast ranges south of San Francisco Bay ; noted on
Mount Hamilton (Santa Clara County) at 3,000 feet, and on road from Gilroy Valley to

Gilroy Hot Sijrings ; seaward coast range (mainly east side), in San Mateo, Santa Clara
and Santa Cruz counties, noted west of Palo Alto, Boulder Creek, Big Basin ; San Benito
County, on north side Fremont Peak, south of San Juan ; Monterey County, not on Monte-



FOEEST TKEES OF THE PACIFIC SLOPE. 389

rey Peninsula, bnt in Santa Lucia Mountains, at 800 to 4,200 feet, noted on coast slope

in watershed of Sur River ; at liead of Arroyo Seco west of Santa Lucia Peali and above
junction of Willow Creek, and in watersheds of Carmelo, San Antonio and Nacimiento

Rivers ; San Luis Obispo National Forest at 2.50 to 2,000 feet, in watersheds of Santa
Margarita, San Luis, Arroyo Grande, and Huasna rivers. Northern Sierras not reported

in Lassen Peak National Forest. Butte County: Noted Chico Creek eastward from Chico.

Plumas County: East to American Valley near Quincy, Spanish Peak ridge (up to 5,400
feet on west and southwest slopes), and Mohawk on Upper Feather River. Sierra County:
East in north Yuba canyon to Sierra City and some distance up North Fork of

North Yuba, and to a canyon between Goodyear and Mountain House. Yuba County com-
mon throughout yellow pine belt west to Oregon Hills and P.obbius. Placer Couutj/:

Noted in canyon North Fork American River, near Cape Horn at Blue Canyon, Colfax,

Forest Hill, between Iowa and Forks House, Devils Canyon, between Forest Hill and
Colfax. Eldorado CoMHt,(/.'_ Noted . near Placerville. Amador County: Noted at Pine
Grove, from Oleta southeast to Deadmans Creek, on road to Volcano and south to Dry
Creek Canyon and ridge north of Volcano. Stanislaus National Forest in general at

2,000 to 4,500 feet. Calaveras County: East to West Point, Railroad Flat, Mountain
Ranch, between Bigtrees and Murphy, at 2,100 to 3,800 feet, and Murphy, west to 5
miles south of San Andreas on Calaveras River, also noted Mokelumne Canyon, between
West Point and Defender, and on North Fork Calaveras, between Mountain Ranch and
Mokelumne Hill. Tuolumne County: Noted between Big Oak Flat and Crockers and be-

tween Big Creek and South Fork Tuolumne. Mariposa County: Noted near Bower Cave
and on Bull Creek between Bower Cave and Coulterville, Yosemite Valley up to Nevada
and Yosemite Falls (5,600 feet), and from Yosemite to Wassama. Fresno County: Noted
in canyons of Kings and Middle Fork Kings River, Dinky Creek, and at mouth of Bubbs
Creek. Tulare County : Noted in lower part Sequoia National Park and in upper Kaweah
canyon (southern limit in Sierras). Southern cross ranges: Noted in Tejon Mountains;
Santa Barbara National Forest, in watersheds of Santa Maria, Santa Ynez, Santa Bar-
bara and Matilija rivers at 200 to 4,280 feet, noted in Cooper Canyon 12 miles west of

Santa Barbara, upper Cherry Creek, T'pper North Fork Matilija and main Matilija, and
Zaca Lake and vicinity ; San Gabriel National Forest canyons of south side between 3,000
and 6,000 feet, noted near Los Angeles and Pasadena, Mount Lowe at 5,100 feet, Santa
Anita Canyon at 3,200 feet, canyon West Fork San Gabriel River at 2,500 to 3,000 feet

(Santa Ana County), upper parts of canyons; San Bernardino Mountains, canyons of

south and west sides ; noted in canyon Santa Ana River and on Hemlock, Bear, and
Keller creeks.

OCCURRENCE.

Borders of foothill and low mountain streams and in alluvial river bottoms (here

largest ) ; in moist, gravelly, and rich humous soils. Best growth in Oregon and Wash-
ington coast region. Forms practically pure dense stands over large areas, but often with
California laurel and lowland fir.

Climatic Conditions.—Similar to those of Douglas fir (in Pacific range).

Tolerance.—Endures a good deal of shade during early life. Requires top light for

best growth ; dense side shade produces long, clear trunks.

REPRODDCTiON.-^Seeds very abundantly in the open ; much less in close stands. Seed-

lings fairly frequent on rocky streams, but plentiful on rich bottoms.

Vine Maple.

Acer circinatuin Pursh.

DISTINGUISHING CHARACTERISTICS.

Vine maple is so called because of the often sprawling, crooked vine-like ap-

pearance and habit of its slender, weak stems. The branches occasionally root

where they touch the ground, and are covered with moss or leaf mold. It rarely

stands erect with a straight trunk. Trunks usually from 15 to 20 feet high and
from .3 to 6 inches thick. Often shrub-like. At best, in moist, rich bottoms and
mountain flats, from 25 to 30 feet high and from 8 to 10 inches through. The
largest trunks are slightly seamed near the base, but elsewhere the bark is

smooth, thin, and dull grayish brown, tinged with red. The crowns are irregular,

open, with slender, crooked or crumpled limbs and twigs. The shapeless form of

this tree is probably due to its growth mainly under dense shade, of which it is

extremely toleraut, where it can produce only long, weak stems, which, annually
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bent to the ground by the heavy snows iirevaleut in its range, struggle each year
to grow erect, giving the stems many curious crooks. In the open and on borders

of forests it is apt to be shorter and more erect. Mature leaves (figs. 183, 184),

Fig. 183.

—

Acer circinatum.

rose red when young, are smooth above; minute tufts of hairs only in the angles

of the veins on the paler, lower surfaces ; in the fall beautifully colored reddish

yellow or bright scarlet. The ripe "seeds" (fruit) (figs. 183, 184) are light yel-



FOBEST TREES OP THE PACIFIC SLOPE. 39]

low-browu iu early autumn: earlier the wings are bright rose-red, a short timebefore falhng. Wood very pale brown to almost white, with thick sapwoodvery flne-grained dense, and hard, checking badly in drying. Locally used fo •

fuel, for which it is excellent, and for some minor don>estic purposes ; of no com-
mercial use.

LoNGEViTY.-Xot fully determined. A very persistent but slow grower- large
trees mich 80 or 90 years of age. Trees from 4 to r, inches in diameter ar; from
bO to (0 years old.
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From the coast region of British Columbia south through Washington, Oregon, and
California (to Mendocino County).

British Columbia.—Coast west of Coast Range, not far north, and on Vancouver
Island. Noted in lower Eraser River Valley and on Chilliwak Lake.

WA.siiixr.TOx.—Mostly west of Cascades, helow 2,000 or .S.OOO feet. Noted east of
Cascades in Stehekin Valley at 1.150 to 4,000 feet, and on Nason Creek in Chelan
County, and near Martin. Kittitas County (alt. 2,775 feet). Noted west of Cascades
in Washington National Forest helow 2.000 feet, Silverton (Snohomish County). Seattle,

at Tacoma, Lilliwaup on Hood Canal. Olympia (Thurston County), Montesano and
Grays Harbor (Chehalis County), in Clallam County, Olympic National Forest -below
2.000 feet. Mount Rainier National Forest lower red fir type. Upper Nisqually River,
Yakima Pass (east boundary King County). Mount Adams, White Salmon (on Columbia
River at west boundary Klickitat County).

Oregon.—Confined to part west of Cascades, which it ascends along streams in Douglas
flr forests to 5,000 feet. Noted along Columbia River on flats above dunes between
McClures and The Dalles, Wasco County, on Mount Hood, in Cascade (north) National
Forest, all over west slope, and in Siskiyou National Forest.

California.—South at least to Mendocino County on the Coast and Lewiston on Upper
Trinity River (alt. 1,750 feet) (Trinity County), and east to McCloud River, Upper
Sacramento River just above Dunsmuir (Siskiyou County), altitude 2,280 feet, and near
Sissons (Siskiyou County), altitude .".500 feet, and in Modoc County to Warm Springs.
Noted also in northwestern parr of Klamath National Forest.

OCCURRENCE.

Alluvial bottoms (mainly above inundation), fiats, benches, depressions, borders of
mountain streams, and lower meadows; in moist, rich (often heavily humous), rocky
soils.

Always subordinate, undergrowth in pure clumps and patches, or mingled with broad-
leaf maple, western dogwood, grand and amabilis firs. Douglas fir, western hemlock,
western white pine. yew. and western serviceberry.

Climatic Coxditiox.s.—Similar to those of Douglas fir (in Pacific region).

Tolerance.—E.xceedingly tolerant of shade—often very dense.

Reproduction.—Only moderate periodic seeder, but some seed borne locally about
every year. Seedlings occur generally, hut scattered sparingly in dense and partial

shade where they persist.

D^varf Maple.

Acer (jhihriim Torrey.

DISTINGUISHING CHARACTERISTICS.

Dwarf maple is only rarely a tree from 20 to .30 feet high and from 6 to 12

inches through, its narrow crown of straight, slender limbs trending upward
sharply. Very generally it is a small-stemmed shrub from 4 to G feet high or

a slender tree from 10 to 12 feet high. The trunks are smooth, red brown,

with a grayish tint. Mature twigs of the season are smooth, rich reddish

brown, as are the buds. Mature leaves o (figs. 18.5 to 187) are smooth and
shiny on their top sides; very pale green beneath; smooth, the yellowish veins

appearing prominent; leaf stems frequently clenr red. Mature "seeds" or

fruit (fig. 187), ripe in early autumn and soon shed, are light russet brown

—

bright rose-red before ripening. Wood, almost white, with very thick sapwood,

o By some authors the deeply .3 to 5, mostly 3, lobed leaves are held to belong to a
distinct species, Acer douglasii Hooker. The fact, however, that throughout the range
of this maple deeply cut leaves are fre(|uent with the ordinary form—often on the
same tree—would seem to show that the character is unreliable.
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fine-grained, dense, bard, and rather lieavy. Of no conunercial use on account of

tbe mostly small size of its stems. Of little importance to the forester except

for the thin, scattered brush cover its shrubl»v stools form.

I

Fig. 185.

—

Acer tjlubnim.

Longevity.—Not fully determined. One tree ."{J inches in diameter showed
an ago of 15 years.

RANGE.

From southeast Alaska on the coast south to British Columbia (Vancouver Island
east to Kananaskis), and eastward and southward over the mountains of the west to
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California (soutliward on Sierra Nevada to east fork of Kaweali River), Idaho, Mon-
tana, and Colorado (eastern slopes of Rocky Mountains), western Nebraska (Sioux

and Seotts Bluff counties), eastern New Mexico, and Arizona. A tree on coast of

Vancouver Island, Blue ^lountains of Oregon, and in canyons of Idaho, New Mexico,

and Arizona ; elsewhere shrubby. In general, at .5.000 to G.OOO feet, but at north down
to sea-level.

Alaska.—North along coast to head of Lynn Canal (lat. 60°), along rivers, probably

only extending inland to altitude of few hundred feet, though also noted on east side of

.Coast Range on Stikine River above its canyon. Noted on Prince of Wales Island and

Fig. 1.8(3.

—

Acer tjlubiiiiii.

at Lynn Canal at Chilkoot at outlet of Chilkoot Lake, at mouth of Chilkat River, and
at I'yramid Harbor.

Canada.—Usually below 6,000 feet. East to east side of Continental Divide at Kana-
naskis (altitude 4,200 feet) in Bow River Valley and to South Kootenai Pass. North

about to latitude 51°. Noted above Morley (altitude 4,067 feet) and at Banff (alti-

tude 4, .521 feet) in Bow River Fass, mountains near Waterton Lake, at Spence's

Bridge (just above mouth of Thompson River), and on Vancouver Island at Victoria,

Esquimo, Gordon River Valley, and Renfrew region.
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Washington.—Whole wooded portion of State. To sea-level on Puget Sound (noted

at Hoodsport), at 1,100 to 4,500 feet on east slopes Cascades in Washington National

Forest. Noted Skagit Pass at head of Skagit River, Mount Rainier, Nisqually Valley, Mount

.Vdams, and on t-ast side of Cascades in Yakima County, on west slope of divide between

Columbia and Yakima rivers, in Yakima Canyon, at Tampieo, Wenas, Cleman Mountain,

and Saddle Mountains, on west bank of Columbia River between Priest Rapids and Sen-

FiG. 187,

—

Acer {/labnnii.

tinel Bluffs, in Kittitas County on divide above Ellensburg. and in Wenache Mountains,

and in Chelan County in vaUey of Stehekin River. 5 miles above Lake Chelan. Also

noted in eastern Washington in Colville Indian Reservation at Fort Colville (Stevens

County), altitude 1.917 feet, Davis Ranch at foot of Mount Carlton (Spokane County),

Sprague (Lincoln County), altitude 1,S99 feet, and in Blue Mountains at 4,000 feet.
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Oregon.—Whole wooded portion of State except Goose Lake region. Noted along
Columbia River in Sherman County, Blue Mountains, Mount Hood, Crater Lake on inner
slope of crater.

California.—Northern part of State, Sierra Nevada, probably only on west slopes,

and ranges cast of southern Sierra Nevada at high elevations. Noted at 3,000 feet at
south end Shasta Valley, on Mount Shasta up to 5,fi00 or G.OOO feet, especially in Mud
Creek Canyon and Squaw Creek, near Sissons and in McCloud ^alley ; in Trinity County,
on lakes at head of Canyon Creek ; Lassen I*eak, Plumas, and Tahoe National Forests

;

Stanislaus National Forest at 5,000 to 7, ."00 feet, Yosemite Valley, Bubbs Creek (tribu-

tary South Fork Kings River), East Fork Kaweah Ri^er at 8,000 to 9.000 feet, cast of
southei-n Sierras in Grapevine Mountains in Wood Canyon, in Panamint Mountains,
in Death Valley Canyon at 6.000 to 7,000 feet, or higher. Also reported in San Jacinto
Mountains, in canyon on east side below Round Valley at 7, .500 to 8,000 feet.

OCtURRENCE.

Rocky cliffs and canyon sides, gulches, borders of high mountain streams, and
meadows, usually where soil is thin, gravelly, and often poor. Scattered singly and in

small clumps with broadleaf maple, mountain alder, birch (Alaska), aspen, and western
serviceberry. Occasional large trees in southeastern Alaska, Vancouver Island, and Blue
Mountains of Washington.

Climatic Conditions.—Similar to those of aspen.

Tolerance and Reproduction.—Undetermined. Appears little tolerant of shade ; seeds
rather sparingly.

California Boxelder.

Acer negundo califoniiciini (Torr. and dr.) Sargent.

DISTINGUISHING CHARACTERISTICS.

California boxelder is usually called simply " boxelder," but it should be

distinguished from the eastern boxelder (Acer negundo L.), of which the

Pacific tree is a variety.

A short and stocky tree from 20 to 50 feet high and from 10 to 30 inches in

diameter ; sometimes taller and thicker. The clear trunk is short, the crown
broad, dense, and round-topped, and the bark of the trunk pale grayish brown,

with regularly deep furrows and narrow ridges. Mature twigs of the season

thickly coated with down, as are the mature 3-parted leaves (flg. 188) on their

under sides and sometimes on both surfaces. (Foliage and twigs of the

eastern tree are smooth or only slightly hairy.) Mature "seeds" or fruit (fig.

188) are also downy. The greenish flowers of boxelder differ from those of

simple-leafed maples in being strictly male and female, and those of each sex

are borne on separate trees ; therefore only the female trees produce seed.

;Male flowers occur in clusters of drooping, unbranched thread-like stems,

while the female flowers are on a drooping branched stem, both from buds on

twigs formed the previous year. The seeds, ripe in autumn, usually remain on

the twigs until or during the winter, their dead stems adhering to the branchlets

in spring. Wood, very pale lemon yellow or creamy white, the sap and heart-

wood scarcely distinct from each other. Variable from fine-grained to moder-

ately coarse-grained, light, soft, firm, but brittle. Suitable for second-rate finish-

ing, box-boards, and paper pulp, but the poor timber from and scattered supply

of the trees render the wood of little commercial importance.

Longevity.—Not fully determined. One tree 12 inches in diameter showed
an age of .3G years. Gives evidence of being short-lived.

Southern California (valley lower Sacramento River ; valleys and coast ranges from
Sonoma County to Santa Barbara County, and western slopes San Bernardino MountainsL
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-e. in Sonoma count. ^^^^^^^l^^Zl^^,^ ^^ ^.^^

Pa^seTln S^ta /nelMou;;ain: (Santa Barbara Count.), and below Fort Tejon, Canada

de las Uvas, in Teliacbapi Mountains.

FIG. 188.

—

Acer negundo californieum.

OCCURRENCE.

with white alder, western sycamore, and willows.

15188—08 26
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Climatic Conditions.—Similar to tliose of Fremont cottonwood.
Tolerance.—Moderately tolerant of shade, especially in early life.

Reprodi'CTION.—I'rolific seeder, bearing good crop nearly every j'ear. Seed has fairly

high rate of germination (but often tardy) and persistent vitality. Germinates well only
when covered by moist litter or soil. Keproduction rather scanty.

Family HIPPOCASTANACE-ffi.

Hippocastanace;^ is known as the liorse-cbestniit family, wliicli is popular

through the wide cultivation for ornament of its best-known repi'esentative,

the common Grecian horse-chestnut. They are nearly all small or medium-sized
trees, which belong chiefly to the genus J^sculus, and, with the similar Mexican
and Central American genus Billia, make up the entire family. Characteristics

of the family are given under ^T]sculus, which is well represented in the United
States.

.ffiSCULTIS. BUCKEYES.

The buckeyes comprise trees, and a few shrubs, which are called " horse-chest-

nuts " and " buckeyes ;" the latter name, however, is applied to all of our native

species. The trees are principally unimportant forest trees, their wood being

soft, light, not durable, cross-grained, and hard to work ; a number of them are,

however, very highly esteemed and much planted for ornament, on account of

their showy flowers and handsome foliage. They are all strikingly similar in

the form of their opposite leaves, which are composed of one long stem with

from 5 to 9 separate, leaf-like leaflets radiating from its end. The foliage is

shed in early autumn every year. The usually large fruits of buckeyes are also

similar to each other and easily recognized by their thick, leathery, smooth,

warty, or prickly covering (a capsule), which, when mature (in late summer),

splits open by regular seams and liberates one or two (often large) thin-shelled,

shiny, rich brown, chestnut-like seeds. The fancied resemblance of the big.

glossy brown seeds to the eye of a buck is the probable origin of the popular

common name " buckeye." The heavy, fleshy, bitterish seeds, rarely eaten by

any animals, are distributed almost entirely by flood waters, whenever carried

away from the mother tree. Buried in earth or debris they retain their vitality

only until spring, when they germinate, if at all. AVinter buds are brown and

scaly, those on the ends of the twigs often large and conspicuous. The showy

red, yellow, or white (usually erect) clusters of flowers are produced as a new

shoot from the ends of last year's twigs. Some of the flowers (on upper part

of the cluster) are male or pollen bearing, while others (at the base of the

cluster) are bisexual and the only ones producing fruit. Four species occur in

the United States ; 3 are in the East, and one in the Pacific region, confined to

California.

California Buckeye.

JEsculUH californica IS'uttall.

DISTINGUISHING CHARACTERISTICS.

California buckeye is shrub-like ; it has several stems from 10 to 20 feet high

and from 3 to 6 inches through, growing together from a common root. Some-

times it is from 2."> to 30 feet high and from 8 to 20 inches in diameter, with a

short, smooth, gray—often whitish—trunk and a flat-topped, open crown of

wide spreading limbs. Leaf-stems from 4 to 5 inches long and commonly with

5 (sometimes 4 to 7) leaflets (fig. 189), which are from 3 to 7 inches long,

smooth throughout when mature, except for minute hairs in the anglt>s of the

veins on the paler green lower sides. They fall in early autumn, leaving the
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large pear-shaped fruits (fig. 189), 2^ to 3 inches long, hanging down conspicu-

ously from the tips of the branches. The fruit capsule usually contains one

seed, about 2 inches thick. ^Yood, fine-grained, white to very pale yellow, the

heart and sapwood scarcely distinct from each other ; of no commercial use.

.W07

Fig. 189.

—

JEsculus californicn.

The chief usefulness is in forming considerable open but helpful cover on

exposed dry, rocky foothill slopes, in gulches, and along hill streams where few

other trees grow.
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Longevity.—Not fully determiued, but undoubtedly short-lived. One tree TA

inches in diameter showed an age of 43 years. Maturity is doubtless reached in

about 100 years.

RANGE.

California (from Sacramonto Rivor in Mondocino County alone: coas^t ranjios to San
Luis Obispo County ; western foothills of Sierras to northern slopes of Tejon I'ass in

Kern County; Antelope Valley north of San (iabriel Mountains in Los Angeles County).
Xortli Coast lianijes: Lower foothills (500 to 2.000 feet) northward into Mendocino

County, Shasta County, at least to Redding in Sacramento River Valley. Locally noted

on Russian River (Mendocino County) ; in canyons and on hills near Ukiah ; at Lewiston
and on Canyon Creek (Trinity County) ; hill between Shasta (town) and Whiskeytown
(Shasta County) ; lower hills of Stony Creek National Forest; valleys south of Clear

Lake (Lake County) : Mount Tamalpais (Marin County). South Const Ranges: Probably
throughout lower foothills to San Luis Obispo Mountains, but noted only on seaward
range west of Santa Clara Valley (."lOO to l..">00 fcot i . where it is common; near Santa
Cruz ; foothills of Santa Cruz Mountains ; near Monterey on foothills just above Carmel
Mission; Monterey National Forest (Santa Lucia Mountains), at 600 to 4,000 feet, but

not common, in basins of Sur, Carmelo, and Arroyo Seco rivers ; San Luis Obispo National

Forest, only in basin of Salinas River. Siena Foothills: Common from Shasta County to

Tehachapi Mountains ; in the north, at .500 to 2.000 feet, and in the south, at 1.000 to

S.OOO feet. Locally noted in Shasta County; near Chico (Butte County); near lone
(Amador County) at 200 to 5.000 feet: Slanislaus National Forest, throughout lower
belt; Northfork and vicinity (Madera County) : South Fork of King's River, below Mill-

wood ; Kaweah River, foothills ; Kern River basin, below oaks ; at Havilah ; Kernville

to Walker Basin. Southern Cros.S! Ranges: Abundant in Tehachapi Mountains in canyons
and nearly up to summits ; extends eastward and southward to the north slopes of Santa
Barbara Mountains above Antelope Valley, where it occurs in liasin of p]lizabeth Lake at

2,400 to 4,500 feet, reaching the foot of Sawmill Mountain. Locally noted from Havilah
to Fort Tejon and in Canada de las Uvas, and reported on south slope of Santa Barbara
Mountains in Matilija Creek basin.

OCCURRENCE.

Foothill and lower mountain slopes ; frequent on borders of streams and canyon sides,

in dry gravelly soils. Forms spreading clumps interspersed with scrub oak, redbud,

occasional live oak, blue oak, and gray pine, manzanita, and other chaparral brush ; largest

in sheltered coves and gulches.

Climatic Coxditiuns.—Similar to those of blue oak and gray pine.

Tolerance.—Seedlings endure slight shade for several years, but later growth demands
full light.

Reproduction.—Fairly abundant seeder. Young plants moderately frequent. Seed
germinates only when it is well covered in soil.

Family RHAMNACEiE.

Khaumacca' is popularly known as the buckthorn family, which is widely

known chiefly from its representative genus Rhamnus, an exotic species which

is particularly famous as a medicinal plant. They are all small trees or shrubs,

some of them generally distributed throughout the world. They are character-

ized by their bitter bark, their often scaleless (naked) buds, their single-bladed

leaves, evergreen or shed every autumn, and their small, gri'onish, usually

bisexual flowers and berry-like fruits. Six genera, containing trees, occur in the

T'nited States, and two of them, Ccanothua and Rhamnua, are represented by

eastern and Pacific species.

RHAMNUS. BUCKTHORNS.

The buckthorns form a large group containing trees and shrubs characterized

by their intensely bitter, pungent l)ark and twigs. The twigs do not have

strictl.v terminal or end buds, the last bud being a side one at the base of the

last leaf-stem. The leaves, evcrgix-eu or shed each autumn, occur singly ou the
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twigs or seemingly in pairs, the two leaves nearly but rarely exactly opposite

each other. Minute flowers, bisexual, or some of them male and others female,

and each kind borne on diffei'ent trees, occur in small branched or unbranched
clusters at the bases of leaf-stems, coming after the latter are grown. Fruits

matured in one season (usually in late summer) resemble berries and have a
thick, juicy pulp covering from 2 to 4 very hard seeds, somewhat like a coffee

grain. The succulent, often attractive fruits are greedily eaten by birds and
mammals (without injury to the seeds). They are widely disseminated, chiefly

in this way. Wood of the buckthorns is line to coarse grained, moderately

heavy and firm, of ordinary quality, and of no economic value, principally

because the trees are small. The best known species of the group is the Euro-

pean Buckthoi-n (Rhamnus cathartka L.), popular for hedges and as a small

ornamental tree. Several of our native species are planted for ornament, but

one only, a tree of the Pacific region, is of commercial importance on account of

its medicinal bark. Three tree species and one variety occur in the T'nited

States, and two of these inhabit the Pacific region.

Evergreen Buckthorn.

Rhatninifi crucea Nuttall.

DISTINGUISHING CHARACTERISTICS.

Evergreen buckthorn has glossy, prickly, evergreen leaves, and is very com-

monly only a straggling of massed shrub from 2 to 4 feet high, but in protected

situations it is sometimes a slim tree from 12 to 1.") feet high, with a smoothish,

dull ashy gray trunk from 3 to G inches through ; crown branches few and
distant. The smooth, red-brown twigs are straight, stiff, some of them spine-

like. Mature leaves smooth throughout (fig. 190), thinnish but leathery, shiny

yellowish green on their top sides, and much lighter, sometimes reddish green

beneath ; occasionally very minutely hairy on the veins and leaf stems. Fruit

(fig. 190), ripe in late summer, dull red. and smooth; the very thin pulp covers

from 1 to 3 little nuts, which split open and liberate a hard, grooved seed pointed

at one end (fig. 191, a). Wood, light yellowish-brown, fine-grained, and brittle.

Of no economic use.

Longevity.—Not fully determined. One tree 3| inches in diameter showed
an age of 29 years.

A distinct variety of this species which possibly deserves to rank as a species

is Rhamnus crocea insularis (Greene) Sargent, which occurs on Cedros and
Santa Barbara islands and the adjacent mainland of California. It differs from

the species in its longer and less distinctly toothed leaves (fig. 191), sometimes

with entire borders ; in its somewhat larger flowers and bright red fruit ; and
particularly in the uniformly grooved, I'ounded, and abruptly short-pointed top

end of the seed. Said to be 25 or 30 feet high and to flower six weeks later

than Rhamnus crocea. Specimens of this variety have not been compared with

those upon which Rhamnus pirifolia Greene, found on Santa Cruz Island, is

based. The latter appears to be a form of this variety.

What is probably another, but less well known, variety is Rhamnus crocea

pilosa Curran. foimd in Santa Maria Valley near San Diego, Cal. It has nar-

rower leaves with curled borders, and the twigs and leaves are covered with

dense, minute, soft hairs. Nothing is known of its size.

California; upper Sacramento River, west of Sierra Nevada Mountains (to latitude 29°)

to Lower California (Guadalupe Islands).



402 FOREST TREES OP THE PACIFIC SLOPE.

OCCUKKENCE.

Prefers north mountain slopes, in slielter of forest borders, sulches, ravines, but occurs
elsewhere on warm exposures; in dry, or moderately moist, gravelly soils. In groups
or scattered among chaparral and shrubby. trees.

f ^
Fii!. 100.

—

Rhamnus cruccii.

CLI.MATIC Conditions.—Climate hot and dry in part, but in ,,art inlluenced l)y prox-
imity of sea.

TOLKKANCE.—Very tolerant of shade, as shown by its growth for years under dense
shade of tolerant trees.
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Reproduction.—Usually a prolific seeder, beginning at young age. Seed of high pos-
sible germination (under favorable conditions) and of very persistent vitality. Germina-

FlG. 191.

—

Rhamtius crocca insularis: a, seed.

tion rather scanty, owing probably to rare accident of seed being sufficiently buried to
permit sprouting. Best conditions for reproduction imperfectly determined.
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Cascara Sagrada.a

Rhamnus purshiana De Candolle.

DISTINGUISHING CHARACTERISTICS.

Cascara sagrada varies in size aud form in different parts of its wide range,

where it occurs in dry or moist soils, in the open or crowded in a shady forest

of other large trees. In moist rich soils of the north coast region, forest-grown

trees are from 20 to 30 feet high, with a straight, smoothish, ashy gi"ay, or

sometimes brownish, trunk from 6 to 15 inches through, aud a narrow open

crown which has only a few branches standing out straight from the undivided

bole ; occasionally somewhat taller ; in open places, with a very short trunk

from 20 to 30 inches in diameter, giving off very large, upright limbs. Farther

south, in poor, dry soils of open situations, usually a slender-stemmed?' shrub

in dense clumps from 3 to 6 feet high ; sometimes bent to the ground. Mature
twigs of the season are smooth or slightly and minutely downy, and usually

dull reddish brown.

Mature leaves (fig. 192) in its northern and moister range are commonly
thin, large, prominently veiny, with sparse, very minute hairs above and
beneath on the larger veins and on the leaf stems ; they are shed regularly in

autumn. In its drier, southern distribution to and through central California,

mature leaves (fig. 193) are smaller, thicker, and somewhat leathery; the

hairiness is decidedly more pronounced, and the veins are smaller but con-

spicuously connected in a network ; foliage of this type often persists more or

less dviring late autumn or winter. Seen separately, the two extreme forms

almost appear to be distinct species, but shade, soil, and atmospheric moisture

seem to account for distinctive characters of the northern form, while exposure,

dry soils, and dryness of atmosphere seem to account for the smaller, hairier,

thicker-leafed southern form, which, moreover, is connected with the northern

one by intermediate forms. Flowers, fruits, and seeds of both forms are

essentially alike.

Thei'e is good reason, however, for separating from the thicker-leafed form
one which inhabits southern California (sometimes the central part) and
extends into Arizona and New Mexico. It is Rhamnus purshiana tomcntella

(Gray) Brandegee, distinguished by the dense coating of whitish down on the

twigs and lower sides of tlie usually narrow leaves ; a wide-leafed form of this

variety has been found," however, in Lake and Colusa counties, Cal.

Mature fruit (figs. 192, 193) smooth and black (previously red) with juicy,

rather thin, sweetish pulp, which contains 2 or 3 hard, smooth, olive-green seeds.

When there are two seeds they are flat on one side like a coffee grain, and
when three they are triangular ; bottom end of seeds notched and top end
rounded.*^ Wood, pale yellowish brown, with faint tinge of red ; moderately

heavy and soft ; firm but brittle, rather coarse-grained ; layer of whitish sap-

wood thin in forest-grown trees, but thick in those grown in the open. Of no

economic use.

"Also called boarberry, bearwood, coffeeberry, coffee-tree, bitter-bark, waboo, and
shlttimwood.

'' In the northern part, especially of the lower west slope of the Sierras, occurs what
is here considered a form of this species, with very slender, wand-like stems, clear red

twigs, and thinnish, narrow, sharply pointed leaves. It has been described as a distinct

species {Rhamnus rubra Greene, IMttonia, I, G8, 100) and deserves further careful study

in the field.

•= Discovered first by I'rof. T. S. Brandegee.
'' See dissemination of seeds under Rhamnus, p. 401.



f
FOREST TREES OF THE PACIFIC SLOPE. 405

On account of its medicinal (tonic and laxative) properties ttie bark is col-

lected extensively from trees in its northern range, to the amount, annually, of

at least half a million pounds. In Oregon and Washington especially, collect-

ing the bark has become an important local industry, to meet the increasing

I

Fig. 192.

—

Rhamnus purshiaiia, northern form.

demand for bark both in this country and in Europe. Large numbers of trees

are destroyed annually by peeling. The cut stumps sprout vigorously, so that,

with consei"\'ative management the supply can be maintained."

"An investigation looking to such management is now under way.
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LoKGKViTY.—Not fully determined for large trees. Those from 6 to 12 inches
in diameter are from 18 to 40 years old. when grown in dense stands, but not
overtopped.

Fig. 19.3.

—

Rhamnus purshiana. southern form.

RANGE.

From I'uget Sound southward into Lower Oalifornia ; eastward throush northern
Washington to Idaho (Bitter Uoot Mountains), Montana (Flathead Lake) ; eastern slopes
Sierra Nevada Mountains ; mountains of Colorado, Arizona, New Mexico, and western
Texas.
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OCCURRENCE.

Low river bottoms, flats, valleys, borders of slow streams (at north), and high foothill

slopes (southward) ; in former habitat in rich, rocky, or humous soils (best growth) and
in dry gravelly or sandy soils throughout southern range (here shrubby) ; abundant
moisture and rich soil required for largest growth. Mixed (usually as an undergrowth)
with Douglas fir, red alder, western red cedar, hemlock, broadleaf and vine maples,

Oregon crab, in alluvial bottoms, but often with manzanitas, live oaks, chaparral brush

elsewhere on open hill slopes.

CLiiM.\Tic Conditions.—Similar to those of red alder and Douglas fir.

Tolerance.—Exceedingly tolerant of dense shade in humid air and moist soil ; ap-

parently much less so in drier and exposed situations ; the two habitats, different in cli-

matic and soil conditions, producing two very unlike forms.

REPRODtTCTioN.—Prolific seeder. Seed of medium high germination (often tardy)

and of very persistent vitality. Scattered seedlings fairly abundant in moist forest lit-

ter and mucky soils; scanty in drier habitat except in depressions where seed has been

deeply covered by accident. Growth slender in dense shade ; liranched and liushy in

open ; shrubby in dry places.

CEANOTHUS. MYRTLES.

The myrtles are a small grou]) of low, slender trees and shrubs confined

to North America. One eastern shrubby species is called "New Jersey tea,"

while most of the western species are known as "lilacs" and "myrtles." As

trees they are unimiwrtant, but as shrubs they often form a large and conspicu-

ous part of the useful chaparral cover on dry mountain slopes throughout the

western United States, where, in addition to assisting much in preventing rapid

run-off, a number of them furnish the principal browse in summer for range

cattle and sheep. The greater number of them grow in the open, but some

mingle with forest trees. They grow near sea level or ascend high mountain

slopes, frecjuently becoming conspicuous features in burned areas among moun-

tain pines, spruces, and firs.

The twigs are smooth and imarmed (sometimes with spines or spine-pointed)

and frequently angled. The leaves are simple (with one blade) and borne

singly. Prominently characteristic of the leaves, annually deciduous or ever-

green, are their 3 veins, consisting of the main central vein, on both sides of

which a vein extends from near the base of the leaf nearly or quite to its top end

(figs. 194 to 196). The minute, blue or white, perfectly bisexual flowers, often

fragrant, occur in small, dense, branched cluster's. The colored divisions

(petals) of the flowers resemble minute tobacco pipes. The fruits are small,

dry, berry-like bodies, with three rounded, bulging lobes, which are three little

nuts. These are joined together, but are separable when ripe ; the thin, dry,

brittle covering of each splits open and liberates a thin, hard-shelled seed. A
curious fact concerning the dissemination of the seeds is that, in a number of

species, the seeds are quite forcefully thrown « from their outer shells. This pro-

vision insures their being cast upon the ground, often a little way from the

parent tree. Flood waters and browsing animals further assist in distributing

the seeds.

Six or seven species, all found in the Pacific region, have been classed as

trees, but so far as can be satisfactorily determined only three of these are true

trees. This number is likely, however, to be increased by careful field studies

of some of the large, shrub-like species.

Species of this genus are often difl^icult to identify in all of their variably

shrubby or tree forms, particularly such closely related species as C. arboreus

and the shrubby C. velntiiius. Moreover, it is now known that several species

hybridize and so produce very perplexing forms.

"Parry, Proc. Davenport (Iowa) Acad., v. 164.
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Fig. 194.

—

Ceanotliiis Hiintsiflonis: a, fruit enlarged.
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Blue Myrtle."

CeanotliKs thi/r.sifioni.s Eschscholtz.

DISTINGUISHING CHARACTERISTICS.

Variable in size, from a fruiting shrub from 2 to 4 feet high to a very short,

thick-trunlved, Imshy tree from 12 to 2.") feet high and from 4 to 12 inches in diam-
eter ; occasionally somewhat taller. Thin trunk bark, clear reddish brown,
with thin scales. The branches, and especially the twigs, are prominently
angled. Mature leaves (fig. 194) are evergl-eeu, smooth and shiny on their top

sides, lighter green beneath, and minutely hairy, particularly on the midveins.

Fragrant flowers, usually light blue, sometimes white. Mature fruit (fig. 194),

ripening from mid-summer to early autumn, is dead black and smooth.

Wood pale yellowish lirown and usually with a very thin layer of sapwood

;

moderately heavy, fine-grained. Of no economic use.

Longevity.—Not fully determined. One tree 5 inches in diameter showed an
age of 12 years.

Western Califoruia (from Meudocino Couutj' to San Luis Key River).

OCCUBBENCE.

On protected slopes, edges of forests, and near streams ; at south, on exposed border of

sea, here only a shrub. Largest on hills above Noyo River swamps (Mendocino County),
and in redwoods on Santa Cruz Mountains. In moist or dryish gravelly and sandy soils,

scattered with Douglas fir, redwood, oaks, western dogwood, vine maple, and willows.

Climatic Conditioxs.—Not determined.

Tolerance.—Fairly tolerant of shade, which it prefers especially in youth, but with
greater soil moisture exists in open. Seeding habits and reproduction not fully known.
Appears to seed plentifully about every year.

Tree Myrtle.

Ccaiiotliiis (II hoi cits: Greene.

DISTINGUISIIIXii CHARACTERISTICS.

Tree myrtle, an ishmd species, has no common field name. The one here

given, for want of a better one, is derived from the technical name.

As a rule, a low, short-trunked, bushy tree from 10 to 20 feet high, with a

deep brownish, scaly trunk trom 3 to 8 inches thick ; the small bark scales are

rather thick, and squarish. Young twigs, faintly angled, grayish with minute

down, and later becoming reddish. Mature leaves (fig. 19.5) thickish, deep

green, with exceedingly fine, soft hairs on the top sides, and thickly woolly

I)eneath; leaf stems also more or less hairy: margins of leaves with blackish,

gland-tipped teeth. Pale blue flowers in rather large, dense clusters from early

to late summer. ^Mature fruit (fig. 19.5) is wrinkled and black. Wood, pale

brown, tinged with red ; very thin, whitish sapwood ; fine-grained, dense, hard

and heavy. Of no economic use.

Longevity.—Not fully determined. Very persistent slow grower, giving evi-

dence of being rather long-lived. One tree 2§ inches in diameter showed an

age of twenty-seven years.

"Also called " blue blossoms," " California lilac." and "' tick-tree."
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BANGE.

Off coast of southern California (Santa Catalinn. Santa Cruz. Santa Rosa Islands).

Fii;. r.t.").

—

Ciuiuilliiis iirhurviis.

OCCURRENCE.

High north slopes (Santa Crnz Island) in dr.v, gravelly or rocky soil, where it is

largest and most frequent as a tree ; smaller on other islands. Silvical habits undeter-

mined, as are its requirements of climate, light, its seeding habits, and reproduction.
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Lilac.

Ceaiiothus spinosus Nuttall.

DISTIXGUISHING CHARACTERISTICS.

Lilac has louj? been known as a shrub only, but recently it has been found

to reach a tree size of from 12 to 15 feet in height and from 3 to 5 inches in

Fig. 106.

—

Ceanothus spinosus.

diameter. It has a short, clear trunk with deep reddish-brown, scaly l.ark and

a narrow scanty-leafed, open crown of upright limbs. Mature twigs of the
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season, soraewbat angled, rocUlish brown, usually spine-tipped ; often growing
horizontally from tbe branches. Mature leaves (fig. 19(5) usually without mar-
ginal teeth, thickish. somewhat leathery, smooth, and partly evergreen ; leaf-

stems either slightly and minutely hairy or quite smooth. Leaves on young, vig-

orous twigs are often toothed, with the 3-veined character at the base more
prominent than in the other entire-margined leaves. Fragrant, pale to deep
blue flowers are borne in long (5 to G inches), wide bunches, the small clusters

of blossoms densely crowded. Mature fruit (fig. 196) smooth and black.

Wood of the arborescent form has not been examined. Not likely to be of any
economic use on account of the rarely large size of trees.

Longevity.—Not fully determined. Record of one stem 3i inches in diameter
showed it to be 20 yeai-s old.

KANGE.

California. Canyons near the coast of Santa Barbara, Ventura, and Los Angeles
counties.

OCCUREENCE.

Low mountain canyons ; in gravelly and rocky soils. Forms patcties and groups mainly
under and interspersed with California live oaic and walnut, white alder, pale elder,

California sycamore, and laurel.

Climatic Conditions.—Similar to those of California sycamore.
Tolerance.—Not fully determined, but species endures a good deal of shade.
RErRODucTiON.^Abundant seeder and young plants frequent.

Family CORNACEJE.

CornaceiB is commonly known as the cornel family, members of which are

widely distributed throughout the world, but most abundantly in temperate

regions. It contains shrubs and trees, some of the latter large and valuable

for their timber. The family is represented in the United States by two groups,

Cornus, the cornels and so-called dogwoods, and by Nyssa, the pei)peridge or

tupelo gum trees. Only Cornus is represented in the Pacific region, while mem-
bers of A'//.s-.s'« belong wholly to the Atlantic region. They have simple single-

bladed leaves which are borne in pairs (one opposite another), or singly, and
are shed every autumn. Their small, inconspicuous tiowers are either perfectly

bisexual or of separate sexes, each kind borne on different trees (only the

female trees producing seed). Some of the fruits resemble small berries, others

cherries, and contain a one or two seeded stone.

CORNUS. DOGWOODS AND CORNELS.

The dogwoods and cornels area group of shrubs and small, rather unimportant

hardwooded trees, with more representatives in North America than in any
other country. The most jwpular ;ind A\idely known members of the group

are the Englisli cornel tree {Cornus mas L.) so much cultivated for its acid,

cherry-like fruit, and the so-called flowering dogwood of our eastern woodlands,

prized and planted for its show.y, white-scaled flowers.

The bark of cornels is bitter and tonic. Cornel wood is very suitable and
useful for small turnery i-equiring hardness, strength, and wearing qualities;

special care in seasoning (slow drying) is needed to prevent checking. The
pointed leaves occvu* mostly in pairs, rarel.v one at a point, while twigs and

branches are given oft' in pairs at every joint (except in one eastern species).

The leaves have yjrominent, deeply impressed, straight veins, and characteristic

wavy margins, and are ahvays cluster(>d at or near the ends of the twigs.

Flowers, perfectly bisexual, very small, greenish, closely crowded, and stemless.
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ill small flat bunches at the ends of twigs, each cluster appearing to be the center

of a large white flower, the showy 4 to G divisions of which are not parts of a
true flower, but large petal-like « scales (fig. 197). In other members (native

trees) the small, white flowers appear loosely and without showy scales, in

broad, minutely branched (2-forked), flattish-topped clusters. Fruits produced

by the first type of flowers appear in crowded clusters at the ends of the twigs

(fig. IDS), while the larger, broad, flat clusters of flowers produce similarly

arranged clusters of berry-like fruit. Cornel fruits, often bright colored, are

eaten by birds and mammals (with little or no injury to the seed), and thus the

seeds are widely distributed; otherwise, they are distributed only by flood

waters.

They are chiefly moisture-loving plants, growing either in naturally wet or
moist soils, or in forests where shade and ground cover conserve soil water.

Species of Conius existed in early geologic periods. Of the three tree cornels
native to the United States, only one inhabits the Pacific region.

Western Dogwood.

Coniiis mtitallii Audubon.

DISTINGUISHING CHARACTERISTICS.

Western dogwood, the only tree of its genus in the Pacific forests, is easily

recognized in spring when in flower by the large, conspicuous, petal-like °' scales,

or in late summer and early autumn by its clusters of bright red fruit and bril-

liant red and orange foliage. From its general appearance it might easily be

mistaken for its eastern relative, Corniis florida L., from which, however, it dif-

fers widely in details. The western dogwood is a smooth-looking tree ordinarily

from 20 to .30 feet high, and from 6 to 8 inches through, but not uncommonly
from 30 to 50 feet high, with a fairly straight trunk from 10 to 20 inches in

diameter. Much of the thin, dull, ashy brown or reddish bark is smooth

;

oniy the bark of large old trunks is broken into very small, thin scales. Crown
branches are short. Young trees in the oi)en have rather short trunks and
long, narrow crowns, which in older trees become rounded, while in close

stands the crowns are short and narrow, and the trunks long and clean. Twigs
of a season's growth, minutely hairy when young, are mostly smooth and dull

red-purple, often with greenish areas ; the small, pointed, leaf-buds are clasped

by two opposite, long-pointed, narrow scales (fig. 198). Mature leaves (fig.

198) are thin, with minute, very close hairs on their top sides, and beneath

lighter with fine, soft hairs, as also have the leaf stems. Leaves are from 3j
to 5 inches long ; midveins and their side branches conspicuously impressed on

the upper sides of the leaves. The button-like clusters of very small, greenish-

yellow flowers, which bloom in early spring, are surroiuided by from 4 to 6

showy white or, sometimes, faintly pinkish scales (fig. 107), which are popu-

larly taken to be parts of a real flower. They are, however, flower-bud scales

which, with the flower cluster, are partly formed during the previous summer,
and are situated just beneath^ the immature flower cluster; they remain in

this undeveloped state until the following spring, when they grow with the

a Showy like one of the inner parts of a flower which, in ordinary blossoms, are colored

as in the rose.

* In the eastern "flowering dogwood*' (C. floriila \i.) these scales completely cover the

cluster of immature flowers. When full grown, scales of this species differ greatly from
those of western dogwood in being deeply indented at their ends (somewhat heart-shaped).

15188—08 27
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flowers, becoming large mid showy when the latter open. Autumnal flowers
are not unconnuon. From 25 to 40 shiny red berries are matured in a dense
cluster (fig. 198) at the ends of the twigs; the thin, dryish pulp of the berry
con ams one hard-sholled, 1 or 2 seeded stone. Wood, very pale reddish-brown
with thick sapwood; moderately heavy, dense, and very hard, fine-grained'

*

Fig. 197.

—

Curnii.s nulaUU.

Checking badly (if seasoned rapidly in the open air). Considerably lighter and
less dense than wood of the eastern dogwood; suitable for turnerv and small
cabinet work, but little used at present, and not likely to be of much economic
importance.
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Longevity.—Records of the age attained by the largest trees are not aAailable.

Trees from 6 to 12 inches through are from 45 to 90 years old. The lai-gest

trunks are probably from 125 to 150 years old.

Fig. ids.—Corniia iiiittullii.

From southern coast of British Columbia (Lower Eraser River and Vancouver Island)

through Washington, Oregon, and California (coast ranges to San Jacinto Mountains

and western slopes of Sierra Nevada Mountains).

OCCUERENCE.

Low bottoms, lower gentle mountain slopes, valleys, coves, ravines, boi'ders, and well-

drained bottoms of mountain streams, in rich, fresh, loamy, gravelly, or rocky soils;
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largest in fresh, porous soils. Mixed, singly or in small groups, under Douglas fir, red-

wood, and western hemlock, wilh hroadleaf and vine maple, Nultall willow, red and
white alders ; sometimes under western yellow pine and sugar pine. Largest in heavy-

Douglas flr forests of I'uget Sound country.

Cli.matic Co.NDiTiox.s.—Similar to those of Douglas flr.

Tolerance.—Very tolerant of dense shade.

Rei'uoductiox.—=-Abundant annual seeder. Seed of medium high rate of germination
(but tardy) and of persistent vitality; recpiires constantly moist seed bed for good
germination. Seedlings scattered ; most abundant in deep shade or on moist stream
borders.

Family GARRYACE^.

A suiall and little-known {;ruui) of trees and shrubs represented iu our Pacific

country, adjacent southern territory, and in tlie West Indies, by one genus,

Garrya, which couunemorates the name of Garry, who facilitated the early

northwestern explorations of David Douglas, discoverer of the type species.

The geueral aspect of these plants suggests close relationship to the cornels

(Cornaceje), in which (Jarrija is usually placed; but the very different character

of the flowers and fruit is good reason for separating Garnja from that family.

GARRYA.

About a" dozen species (chiefly shrubs) comprise this group. Two of them
occur in the I'aciflc region, and one of them sometimes becomes a tree. Im-

portant characters of the group are opposite leaves and flowers (of two sexes)

borne on separate individuals (only the female individuals producing seed).

Other characters of the genus are given under the following tree species.

Quinine Bush.

Gdrri/ii cUiptica Douglas.

DISTINGUISHING CHARACTERISTICS.

Quinine I)ush gets its name from its bitter ]);irk, leaves, and, especially, fruit.

It is known also as " silk-tassel l)ush," ;ind as "fringe-tree," in reference t(j the

tassel-like clusters of flowers and fruit.

Ordinarily a low, evergreen chaparral shrub, but in parts of its northern

coastal range, sometimes a short-triuiked tree from 20 to 30 feet high and from

6 to 20 inches through. Little is now known of its trunk and crown form, for

it is only rather recently that tree forms were first found.a Mature leaves (fig.

199) are thick, leathery, smooth above and white-woolly beneath, the margins

particularly wavj'. Mature fruit (fig. 199), ripe in late summer or early au-

tumn, is berry-like, with a thin brittle case cfivering an acid, slightly bitter,

purplish pulp, in which there are 1 or 2 seeds. Male clusters of flowers (fig.

199) are from 3 to 5 inches long and fringe-like. Wood, not used conunercially

because of its rarity. It has not been studied fully, but is known to he hciivy,

dense, and hard.

As a shrub quinine bush assists, with manzanita and ceanothus brush, in maiu-

taining a scanty but tenacious cover on dry, gravelly, and rocky mountain slopes.

Nothing is known of its silvical characteristics as a tree in moist, rich soils.

Longevity.—Age limits undetermined.

" The late A. .1. .lohnson, a tireless explorer of Oregon forests, first brought this fact

to the writer's notice, and upon his statement the sizes here given are based. He re-

ported finding especially large trees in Coos County, Greg., in 1889.
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RANGE.

Raxge.—Oregon through California south to
County. Range imperfectly known.

the Santa Lucia Mountains in Monterey

Fig. mo.—Ganya elliptica.

OCCURRENCE.

..^=-n--^ti—-x- r '=-,'^.ri.rn-r Ts:n;
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levels, sometimes under western yellow ijiue with manzanita. ceanothus, and other

brush ; silvical habits elsewhere imperfectly known now.
Climatic Conditiuxs.—Similar to those of redwood and yellow pine. Tolerance

(evidently endures a good deal of shade) and reproduction undetermined.

Family ERICACE^.

Erieacejp, popularly called the " heath '" family, contains a large number
of shrubs and a few small or medium-sized, bard-wooded trees, all widely dis-

tributed in the warm and temperate regions of the world. Among its well-

known members are the huclclel)erries. blueberries, and cranberries; the iK>pular

trailing arbutus, wintergreen, and manzanitas ; and the azaleas and rhododen-

drons, which are among the most beautiful flowering shrubs and small trees in

the world. While many of the shrubs, wild and cultivated, are commercially

important for their fruit or for ornamental planting, but few of the trees supply

wood of value, except for minor purposes. They vary greatly in their reciuire-

ments of soil, moisture, and light, some of them inhabiting cool, shady forests,

or cold, wet bogs from sea level to high mountains, while others thrive in arid

soils of hot mountain slopes. They have simple, single-bladed leaves, which
are evergreen or shed annually in autumn. The flowers are perfectly bisexual,

and the fruits vary from juicy berries to dry, small-seeded capsules, all of

which are matured in one season.

The family contains nearly 70 genera, about 20 of which inhabit the United

States. Eight or ten of these are trees, represented in the Pacific region by

Arctosfaplnjlos" and Arhutus.

AEBITTUS. MADRONAS.

Arhutus is a small group of evergreen-leafed shrubs and chiefly small

trees, with peculiarly thin, red bark on branches, large limbs, and smaller

trunks ; bark of large tree trunks thicker, brown, and scaly. The leaves, borne

singly, are thick and leathery, while the small, urn-shaped flowers (5-lobed at

top) are in rather large, open, branched clusters, the main stem thick and stiff.

The fruit, berry-like in appearance, dry and mealy, is spherical, one-third to

one-half inch in diameter, bright red or orange-red, with a finely warty surface,

and 5-celled, with several or numerous small seeds. The attractive looking

" berries " are eaten by birds, which assist in disseminating the seeds.

Members of this group have dense, rather heavy, close-grained, often very

strong, stiff wood, which is apt to check badly if dried rapidly and without

special treatment. That of our representatives is not especially valuable, except

for charcoal and minor domestic uses.

Three of the dozen known species occur in the United States and Mexico,

and one of these inhabits only the Pacific region. Some of them grow in

rich, dry or moist soils from sea-level to several thousand feet elevation,

sometimes forming a considerable part of the shady cover along mountain

streams and in coves, while others grow on poor slopes of low hills and high

mountains.

"This group contains the chiefly shrubby, well-known manzanitas so frequent on dry

slopes in the Pacific region. At least Z or 4 (particularly .1. manzanitn Parry, A.

glauca Lindley, and A. viscida Parry) of the known species occasionally become veritable

trees or tree-like, and eventually sliould be included among the Pacific trees. In the

writer's opinion, however, the whole group i-equires much more careful study than has

yet been given to it in the field before this can be done properly. For the present,

therefore, consideration of Arctostaphylos is omitted from this work.
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Madrona.

Arbutus menziesil Pursh.

DISTINGUISIIIXG CHARACTERISTICS.

Madrona is often a stately tree from GO to 80 feet high, with a straight,

clean trunk from 2 to 3 feet in diameter ; sometimes, but ratlier rarely, con-

siderably taller and thicker. Very frequently low and shrubby, or from 25 to

40 feet high, with a crooked or leaning trunk from 8 to 15 inches through. Its

red-brown trunks, red branches, and shinyi evergreen foliage distinguish it at

once from all other trees or shrubs in its range. The crown form varies from

a narrow, dense, columnar one in younger trees to a broad rounded one in

old trees. The thin, reddish-brown bark of old trunks is loosely scaly, mainly

only on the lower trunk ; that of the upper stem, limbs, and twigs, and of

young trunks, very thin, smooth and red, peeling off in thin, irregular,

flakes, much as in the sycamores. The showy, large clusters of flowers resemble

lilies of the valley. Mature leaves (fig. 200) are thick, leathery, smooth through-

out, shiny on their upper sides, whitish beneath, and 2-J to 5 inches long. The
brilliant orange-red, berry-like fruit (fig. 200), rii)e late in fall, and often borne

in great abundance, makes the trees most beautiful in autumn. Wood, pale

reddish brown, with a thin whitish sapwood ; rather heavy, dense, fine-grained,

hard (when dry), but cuts like soft wood when green, and is usually quite

brittle. Suitable for cabinet work and an excellent charcoal wood. At present

not important for commercial purposes, but, with a better knowledge of how to

season it, the wood should be of more economic value in a x'egion so lacking in

hard woods.

Longevity.—The age attained by very large trees is unknown. Gives evidence

of being long-lived. Grows very slowly, especially in diameter, but with little

loss of vigor. Trees 12 to 10 inches through are GO to 85 years old. Further

study of age limits is desirable.

KANGE.

Coast region of southern British Columbia and Washington to southern California ;

reported also in northern Lower California. Range still imperfectly known.
British Colimbia.—East coast of Vancouver Island, and sparsely northward to

Seymour Narrows, and around south end nearly to Port San Juan. Adjacent islands

and immediate mainland coast. Noted on Vancouver Island at Victoria, near Nanoose
Bay and at Departure Bay; not in I';)rt Renfrew region.

Washixotox.—Frequent in coast region, especially on Puget Sound. Noted in valley

of Elwha River ; shores of Hood Canal in vicinity of Union City ; Mat JIats Bay

;

vicinity of Seattle.

Oregon.—Common along coast, up rivers, and inland on southern coast ranges and
slopes of Siskiyous eastward to head of Bear River (T. 40 S., R. 2 E.) ; also northward
on west slopes of Cascades to Umpqua-Rogue River Divide (T. 33 S., R. 1 W. and 1 to 3

E.), and reported farther north on Lost Creek (T. 22 S., R. 1 E.). Locally noted at

Astoria and (Jold Beach.

California.—Northern cross ranges and coast ranges southward to San Gabriel Moun-
tains ; also southward in Sierras to head of Tuolumne River (lat. 37° 4.5')

;
generally

from sea level to about 3,000 feet elevation. Northern cross ranges eastward to yellow

pine belt in Shasta National Forest ; southern slope of Siskiyous eastward at least to

railroad crossing. Klamath National Forest, in Siskij'ou County; noted on west slope

only of Marble Mountain up to 4,000 feet and westward into basin of Russian Creek, valley

of North Fork Salmon River, to Sawyers Bar, Forks of Salmon River, and up east slope

of Salmon Summit to 4,700 feet. Noted in Humboldt County on west slope of Trinity

Summit above Iloopa Valley at elevations below 4,000 feet, and westward into Hoopa
Valley, Supply Creek Canyon, Miners Creek Canyon, Redwood Creek, Korbel, and Blue
Lake ; farther south in Little Van Dusen Canyon and westward to Bridgeville and
Hydesville ; also in McNutts Gulch (south of Donyngo mil) on road from Capetown to

Petrolia, and south of Petrolia on Upper Mattole to Briceland ; lower slopes King
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Mountain and southward into Mendocino County. Trinity National Forest, generally
distributed from valley bottoms, at 1,500 to over .•J.OOO feet, eastward to a canyon ne-ir
Lewiston, and exlendin- up Canyon Creek to first falls; locally noted in vicinity of
Vkildwood, Hayfork Mountains, Post Creeks, South Fork of Trinity Kiver Mad River
Hayfork (rost-OflSce), on Post creeks to South Fork. Mendocino Count!,': Coast from

FiG. 200.

—

Arbutus metizicsii: a, berries

Kenny southward to Westport, eastward to Cahto and Laytonville
; road from latter to

Round Valley; between Eel River and I'oonkinny, divide between Eel River and Round
Valley, Round Valley hills north of Indian Agency and gulches; canyon on west slope
Mount Sanhedrln, Tomkl gulch, Upper Redwood Canyon; hills east of Redwood Valley,
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and on Russian River at north end of Ukiah Valley to and beyond Willets ; rare near
sea, growing 5 or 6 miles back ; noted between Gualala and Port Bragg, Upper Big River,
and divide between Ukiah and head of Big River. Sonoma County: Near coast on road
to Plantation House; Austin Creek Canyon (south of Cazadero) ; Lower Russian River
from Duncan Mills nearly to mouth, and eastward to Guerneville and Forestville ; Dutch
Bill gulch, Camp Meeker, Occidentalis to south edge of redwood forest, near Freestone;
east of Occidentalis to Green Valley ; between Meeker and Sebastopol ; Middle Russian
River (southward from Mendocino County). Southeastern Sonoma County: Sonoma
Creek northward in Sonoma Valley ; Glen Ellen, Beltane. Sonoma Mountains and those
between Sonoma and Napa Valley ; canyon between Knights and Alexander valleys

;

extreme northeastern Sonoma County ; Big Sulphur Creek at Geysers, and up canyon
to Socrates Basin and over divide into Lake County. Here about Russian River, east of
Healdsburg, and north of Cloverdale. Marin County: Mount Tamalpais, common; Kent-
fleld and westward ; San Geronimo and Lagunitas valleys. Taper Mill Creek ; hills west
of San Rafael ;

Mill valley to Sausalito ; south end of Tomales Bay, and on Inverness
Ridge on west side of bay. Stony Creek National Forest, only on Eel River drainage of

western border. Lake County: From Mount St. Helena eastward to within 2 miles of

Middletown, and from west of Middletown westward up Cobb Mountain and into Sonoma
County. Kapa County: Southward in Napa Valley, on west side, to and beyond Oak-
ville ; upper Napa Valley to and beyond Calistoga ; east of St. Helena, and on south
side of Mount St. Helena up to Toll House ; on west side of ridge south from Mount St.

Helena on east side of Napa Valley. Solano County: Few isolated trees in Jameson
Canyon from Green Valley westward, and perhaps elsewhere. Alameda County: Canyon
about Mission Peak southeast of old San Jose Mission. Santa Clara County: Hills

bordering Coyote Creek near (iilroy Hot Springs ; Mount Hamilton range. San Mateo
and Santa Cruz counties: Common on both sides of Santa Cruz range; noted from Boul-
der County to Big Basin and on road from Los Gatos westward, west of Stanford de-

scending to east base of range and common about Portola : following Santa Cruz Moun-
tains southward from sea level to summits occurs in hills east of Monterey Bay nearly

to Watsonville. Monterey County: Not detected about Monterey nor on Monterey Pe-
ninsula, except a few trees in canyons on Point Piiios at 400 to 500 feet. Common on
coastal summits of Santa Lucia Mountains, at 800 to 4,2.50 feet, in watersheds of Sur,

Carmelo, Arroyo Seco, San Antonio, and Nacimiento rivers ; noted at north base of

Santa Lucia Peak in gulch leading to head of Milpitas Valley, and west of Santa Lucia
Peak in canyon of Arroyo Seco. San Benito County: Locally noted on north side of

Fremont Peak only a few hundred feet below summit ; also lower down on east slopes

of San Juan Canyon and in other gulches about north base of mountain ; in a gulch on
west side of San Juan Valley 2 miles north of San Juan. San Luis Obispo Mountains,
in Salinas, Santa Margarita, and San Luis river basins ; noted at San Luis Obispo at

2,000 feet. Southern cross ranges eastward to San Gabriel Mountains ; north slope of

Santa Ynez Range, at 1,000 to 3,500 feet, with best growth at Refugio Pass, and at

head of Rattlesnake Creek (Cold Spring trail), at 2,500 feet; in San Rafael Range,
only on west slopes of Big Pine Mountains and on Mount Medulce, in cool canyons at

3,000 to 4,000 feet ; Santa Monica Mountains, a few shrubby plants in Los Tufias Can-
yon ; San Gabriel Range, small group on Mount Wilson and in narrow belt on the Sturte-

vant Trails, at about 3,000 feet. Reported also from San Bernardino Mountains. Sierra

foothills, abundant but usually distributed in patches and small areas. Rare in Shasta
County ; occurs sparingly along McCloud River for about 15 miles north of fish hatchery
at Baird, and near Winthrop on Squaw Creek. General in foothills of Lassen I'eak and
Plumas National forests up to about 2,500 feet. Butte County: On the road from Oro-

ville to Quincy from a gulch about 4 miles north of Bidwell Bar, at an altitude of

about 1,200 feet, northeastward to " .Junction House " (deserted station—altitude, 3,500

feet) about 3 miles south of Merrimac Stage station, thence into Little North Fork
Canyon. Yuba County: Yuba I'ass road, abundant in canyon of North Fork Yuba River

on east side of Oregon Hills, thence to and beyond Camptonville, above which it enters

west end of Sierra County. Nevada County: Common near Grass Valley, particularly on
north slope of ridge about IJ miles east of Grass Valley. Tahoe National Forest, in

lateral canyons of North Fork of Feather River and between Camptonville and Middle

Fork of Yuba River, at 2,300 to 3,200 feet. Placer County: Common on road from
Colfax south to Forest Hill ; also on south side of North Fork American River Canyon
between Colfax and Iowa Hill, and for several miles east of Iowa Hill. Stanislaus

National Forest, rather abundant at a few points in middle timber belt at about 2,500

to 4,000 feet, but especially so and of large size on headwaters of Sutter, Pioneer, Mill,

and Jesus Maria creeks ; smaller and less frequent on Empire Creek, between Garden
Valley and Georgetown, and on Otter Creek (tributary Middle Fork American River) ;

extensive area in southern part of Amador County beginning about 3 miles east of Pine
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Grove, and extending eastward to I'ioneer, and for about .3 miles along summit of ridge

on north side of Mokelumne Kivcr t'anyon (above Defender) at 2,700 to 3,000 feet.

Sierra National Forest, one grove of large trees on north slope of IMlot Ridge on I'ack-

ards Camp Stream (tributary South Fork Tuolumne River, lat. 37° 45'), southern limit

now known in Sierras.

OCCURRKNCE.

Foothill and low mountain slopes of every aspect, borders of streams, cool canyons
and valleys; in well-drained, moist, rich, rocky, or loamy soils (here largest) to dry,

loamy, or poor gravelly soils (lu'rc small or shrubby). Best growth near sea under
inthi«nce of fogs. Forms small pure stands, but more commonly an undergrowth with
redwood, tanbark oak, l»ouglas fir, ("alifornia laurel, goldenleaf chinquapin, broadleaf and
vine maples, California live oak ; fi'eciuent in open stands of western yellow pine and
Kellogg oak, and less often with gray pine.

Climatic Conditions.—Similar to those of yellow pine and Douglas fir.

Tolerance.—Appears very tolerant of shade throughout life. Endures dense shade,

but requires at least partial top light for best growth ; dense side shade cleans long,

slender trunks.

Repiupductiox.—Abundant seeder. Exact seeding habits undetermined, especially in

the open. Seed has moderately high rate of germination, and persistent vitality. (Termi-

nation best and most abundant in moist soil when seed is well covered; otherwise (as in

drier places) tardy and seedlings scarce.

Family OLEACE^.

Popularly kuown as the olive family, an important group of forest trees and

shrubs, widely represented in warm and temperate countries, particularly those

of the northern half of the world. It includes the world-famous olive-tree, cul-

tivated centuries ago in Syria and Palestine, later in the Mediterranean coun-

try, and now, in addition, in our southwest and in California ; it includes also

the ashes—very valuable timber and ornamental trees—and such popular shrubs

as the lilacs, the gorgeous yellow-flowered Forsythias, sweet jessamines, and
the privets, the latter much planted for hedges. All are similar in having their

leaves arranged in pairs (one opposite another). Flowers of some are all per-

fectly bisexual, those of others are either male or female, each kind borne on

different trees ; those of yet others are both bisexual and unisexual on the same
tree.

Some 20 different genera are known in the world, H of which are represented

in the United States. Three groups of these contain tree species. One genus,

Fraj'nius, has species distributed from the Atlantic to the Pacific region,

whereas the other groups belong entirely to our eastern forests.

FRAXINUS. ASHES.

All the ashes except one are trees, and without exception all are known as

ashes. Some are very large trees, commercially valuable for their timber,

which is straight-grained, hard, and elastic. They grow naturally in a variety

of soils, from wet, boggy swaini)s to the driest and poorest uplands, but iftost

of them thrive best in moist, rich soils. A few form a large part of the forest

in which they grow, while others constitute considerable, but oidy scattered,

elements in it. Still others are unimportant stragglers, often confined to nar-

row rocky banks of stream courses.

With few exceptions, they have straight, evenly tapered trunks, and grayish,

regularly and rather finely ridged bark. Their leaves, arranged in pairs, are all
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of one type, a principal leaf stem with few or many pairs of (leaf-like) leaflets

arranged on two opposite sides and a single leaflet at the end, so that the total

number is always odd. The twigs and branches, also, have a characteristic

arrangement in opposite pairs at every joint. Flowers appear in early spring,

usually before the leaves. They are usually small or minute and inconspicuous,

though densely clustered and are either perfectly bisexual or of separate sexes.

When of separate sexes the sexes are borne on separate trees. Occasionally

some bisexual flowers and some of one sex only are borne on the same tree.

Fruits or " seeds," borne in branched clusters, have a general similarity in

form in all the ashes and are always produced in one season, ripening in early

autumn, but often remaining on the trees for several weeks afterward. The
" seed " has a thin wing at one end which adds greatly to its buoyancy and
enables the wind to waft it to considerable distances from the mother tree.

Seeds are akso disseminated to some extent by streams and flood waters. At
least a small proportion of the crop is eaten by mice and other small rodents.

Falling to the ground in autumn or winter they germinate, if at all, the follow-

ing spring, very rarely retaining their vitality for a longer time.

Nearly 40 species are known, IG of which occur in the United States, and all

are trees except one, a shrub. Three arborescent and one shrubby species

inhabit the Pacific region. One tree is confined to that region, while the other

two barely extend into it from their principal, more eastern range. The largest

and best timber ashes belong to the eastern United States.

Leatherleaf Ash.

Fraxinus coriacea Watson.

DISTINGUISHING CHARACTERISTICS.

Leatherleaf ash has no field name. The one suggested here is derived from

the character of its leaves, to which the technical name refers.

It was distinguished about thirty years ago under its present name, but until

recently it has been confused with F. velutina, the range and habits of which are

much the same. Still imperfectly known, especially as regards range and silvical

characteristics. Similar in size and general appearance to F. vehitiua (but occa-

sionally of large diameter). It differs in having thicker, leathery, longer-

stemmed, broader leaflets, 5 in number, which are 2* to 3 inches long and li to 2

inches broad (fig. 201), deep green and smooth above, lighter beneath, with

nnnute soft hairs (sometimes smooth). Occasional leaves have 3 leaflets, or are

simple and single bladed. Margins of the leaflets rather coarsely toothed, the

teeth far apart. Twigs of a season's growth are covered with fine, soft down.

The flowers are as in F. i-elutiiia. but they appear a few weeks earlier, and usu-

ally l)efore the leaves come out. but sometimes with them. Clusters of mature

fruit (fig. 201) are narrow, 24 to 3 inches long, and the seeds few. Wood, not

yet studied. The tree is of too rare occurrence in the Pacific region to be of

economic importance there.

Longevity.—Not fully determined. Record of one tree 11 i inches in diameter

shows an age of 48 years.

Desert regions of southern Utah, northern Arizona, southern Nevada, and south-

eastern California.
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OCCURRENCE.

On borders of desert streams and sinks : in gravelly or loamy soils. Forms open groups
and patches of pure growth, or occasionally interspersed with desert willow and cotton-
wood.

Climatic Conditions.—Endures climatic conditions marked by high summer tempera-
ture, rapid evaporation, small rainfall, dry atmosphere, and mild winters. Nothing is
known now of silvical characteristics and reproduction.
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Oregon Ash.

Fraxinus urcyoua Nuttall.

DISTINGUISHING CH.ARACTERISTICS.

Oregon ash, the only timber ush of the Pacific region ; is recognized every-

where in its coumiercial range as one of the most useful hardwoods. Lumber-
men call it " Oregon ash," but it is often known simply as " ash."

Forest-grown trees have long, clean trunks and narrow, short crowns of

small branches, and are from (JO to 75 feet high and from 10 to 30 inches in

diameter; sometimes larger. Trees on the open borders of streams have short

trunks and very wide, round-topped crowns with large limbs. In drier parts

of its range it is often a crooked tree under 25 feet in height and only from

6 to 8 inches through. The trunk bark, rather thick and soft on the surface,

is deeply and regularly furrowed, the wide ridges connected by thinner side

ones, and dull gray to grayish brown. Twigs of a season's growth are usually

covered with whitish—sometimes brownish—dense, soft, fine woolly hairs, but

occasionally are only very minutely hairy or even smooth, with a whitish bloom.

Mature leaves (fig. 202), about G to 12 inches long, with from 5 to 7 thick,

yellow-green leaflets, which are about 3 to 6 inches long by about seven-eighths

inch to 11 inches wide and more or less woolly or downy beneath, as are the

grooved leaf stems (fig. 202). Male and female flowers, each borne on separate

trees, appear as the leaves begin to come out ; only the female trees bear

"seed" (fig. 202), which matures in early autumn in large, full clusters. Seeds

vary from about li to occasionally 2 inches in length, and the wings from one-

fourth to one-third inch wide. Wood, dull yellowish brown with whitish sap-

wood. The wood of forest-grown trees is moderately fine-grained and rather

brittle, but that of open-grown trees is coarse-grained and elastic—particularly

the sapwood of young trees. Of slightly lighter weight than the eastern timber

ashes, but in general appearance and (luality it compares favorably with them,

and is suitable for the same commercial uses for which those timbers are

employed.

Longevity.—Age limits of vei'y large trees have not been determined. Trees

from 16 to 25 inches in diameter (grown in the forest) are from 95 to 155 years

old. The largest trees appear to grow much more slowly after the first century

and probably attain 180 to 250 years before becoming decrepit.

KANGE.

From Piiget Sound (shores) southward through Washington, Oregon, and California

(coast region to San Francisco Bay ; on foothills of Sierra Nevada Mountains to moun-

tains of San Bernardino and San Diego counties). Also reported from the southern part

of British Columbian coast.

Washington.—Western part west of Cascades, but not on Olympic Mountains, from

sea level to 2,000 or 3,000 feet. Columbia River, not above The Dalles. Noted at White

Salmon on Columbia River in Klickitat County, Seattle, Satsop, Mount Rainer National

Forest up to 2,500 feet, especially in the " Big Bottom " of Cowlitz Valley.

OuECioN.—Western part west of Cascades, in valleys. Noted on Willamette River bot-

toms near I'ortland, on Columbia River flats above dunes between McClurcs and The

Dalles (Wasco County), in Cascade (North) National Forest, in Bear Creek, and other

valleys of Siskiyou National Forest at about 2,000 feet.

California.—Noted In Klamath, Mount Shasta, Lassen Peak, Plumas, and Stanislaus

National Forests up to about 2,000 feet ; in Sacramento River canyon just west of Mount

Shasta and at Middle Creek just north of Redding, in Shasta County ; in northern coast

ranges west of Sacramento River, near Lewiston, Trinity County, and elsewhere ; in

Stony Creek National Forest on all tributaries of Eel River; at Cazadero, in Sonoma
County, and at Ross Valley, in Marin County, near coast ; in Napa Valley, Napa County,



426 FOREST TREES OF THE PACIFIC SLOPE.

and at Stockton in San Joaquin C'Hinty. Also reported soutli of San Franciseo in coast

ranges in San Mateo County and elsewhere ; in Sierras also noted in Kaweali Kiver Val-

ley, and in soutbern California coast ranges near Los Angeles, in San Gabriel and Lytle

Creek Canyons.

OCCUBBENCE.

In vicinity of streams, on alluvial bottoms and flats ; in rich, deep, humous, sandy
soils or in moist, rocity, gravelly ones; largest in richer sites (southwestern Oregon)

and correspondingly small or stunted in poorer situations. At north, occasionally in

very small pure patches, but usually in rather close stands with red alder, broadleaf

maple, California laurel, occasional grand flr, and I'acific post oak ; at south, with white

alder and California sycamore.

Cli.\i.\tic Conditions.—In north, similar to those of grand flr, and in south, to those

of Fremont cottonwood.

ToLEiuNCE.— Decidedly intolerant of shade throughout life, except in very early seedling

stages, which endure only slight shade. Side shade quickly cleans its stems of limbs and
in close stands produces long trunks with small crowns in full light.

Reproduction.—Abundant annual seeder in open stands or when isolated. Seed has

medium high rate of germination and persistent vitality. Germination best and usually

abundant on moist or rather wet humous soils ; scanty in sandy and gravelly stream bot-

toms, owing to fact that much of seed is carried to unfavorable places by seasonal flood

waters. In richer soils early height growth is very rapid.

Fru.riiiiis vclutina Torrey.

DISTINGUISHING CHARACTERISTICS.

Fraxiniis vclutina has no field name, except "ash," and has no prominent

characters upon which to base a good common name. Probably not distin-

guished by laymen from other southwestern ashes. Ordinarily a rather slender,

short-trunked tree from 20 to ,S0 feet high, with a grayish, sometimes faintly

reddish, regularly seamed and broadly ridged trunk from 5 to 8 inches through

;

surface of the bark is rather soft and scaly. The dense crowns of large trees are

broad, rounded, and symmetrical. Twigs of a season's growth are usually red-

dish brown—sometimes dull grayish and covered with matted, fine woolly hairs,

but often smooth and with a whitish tint, which can be rubbed off. Mature

leaves (fig. 203), about 4 to G inches long, have from 3 to 9 thiclcish, somewhat

leathery leaflets, which are smooth, deep yellowish-green on their top sides,

lighter and more or less softly downy beneath. Angles of veins also hairy.

Leaflets are from 3 to 4, sometimes 5, inches long, and one-third to seven-eighths

inch wide; partly entire; indistinctly and distantly toothed, mainly above the

middle, the points of the teeth turned in. Flowers appear with the growing

leaves and are of two sexes, male and female, each kind borne on different trees,

only the female trees bearing seed. Mature fruit (fig. 203) is in thick clusters

3i to 5 inches long, the wings about one-fourth inch wide and as long as the

body of the seed. Wood, pale brown and with a very thick layer of sapwood;

moderately heavy, firm, fine-grained ; cuts and works easily, but is rather brit-

tle. Although usually finer-grained, it resembles the white ash timber of eastern

markets. Except for the small size of available sticks, the quality is suit-

able for many of the same uses. The occurrence of the tree in the Pacific

region is too rare to give the wood economic importance there. In the writer's

opinion this is one of the best southwestern ashes for experimental planting in

arid regions.

Longevity.—Not fully determined. One tree 1.5J inches in diameter showed
an age of 114 years.

RANGE.

From western Texas (mountains) through southern New Mexico and Arizona to south-

ern Nevada and southeastern California (Panamint Mountains and Owens Lake).
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OCCURRENCE.

In vicinity of streams, on lower sides and in canyon bottoms and gulches, desert water-

holes and lakes, and sometimes on dry benches ; in gravelly, sandy, and loamy soils.

Grows with cottonwood and in small, pure groups.

Fig. 203.

—

Fraxinus velutinn.

Climatic Conditions (characterized by high summer temperature) and silvical char-

acteristics undetermined. Prolific seeder.
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Flowering' Ash.
Fra.ri,n,s ,lijHt(,la II.,„ker mi.l Arnott.

DISTINGUISHING CHARACTERISTICS
Flowering? ash is „ot known to reach tree size if a

^''brnb, with numerous, slender stems from '^!- '"
'

".^""'^'"^ '^^^^^^ ^^uits as a
6 to 10 feet high; occasionally sin-It

Fig. J04.~Fr(ixinus (li/Mtala: a, flowers
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The flowers (usuallj- bisexual), appearing in spring with the leaves, differ

from those of other Pacific ashes in having their parts white and showy, as in

ordinary plant blossoms (fig. 204, a). The conspicuous part of the flowers is,

as the technical name indicates, of two white divisions (petals). Twigs of a

season's growth are more or less distinctly 4-angled and smooth. Mature leaves

are smooth throughout, with from 5 to 9 (sometimes 3) thick leaflets (fig. 204).

Mature fruit (fig. 204), variable in the length of its wings, is ripened in late

summer.

Upon the occasional occurrence of individuals with leaves of 3 leaflets is

based the variety Fraxinus dipetala trifoliolat'a Torrey, while F. dipetala

brachjfptcra Gray is based on exceptionally short fruit (one-half to three-fourths

inch long), the wing being about one-half as long as the body of the seed.

California.—Along streams of the inner coast ranges and foothills of the Sierra

Nevada.

OCCURRENCE.

On borders and in vicinity of foothill streams and in gulches ; in dryish or slightly

moist rocky and gravelly soils. In clumps and mingled with chaparral.

Family BIGNONIACE^.

Bignoniacefe is a large group popularly known as the bignonia or trumpet-

vine family. It contains such popular climbing shrubs as the trumpet-

vine and the well-known catalpas—so valuable for their quickly grown, durable

wood. Repre.sentatives of the family are particularly numerous in the tropical

regions of the western hemisphere. The family comprises nearly 100 genera, 5

of which occur in the United States, while 3 of these, Crescentia, Catalpa, and
Chilopsis, are groups of trees; the latter genus only is represented in the Pacific

region. The flowers are large and showy, trumpet-like, or funnel-shaped, and
the leaves of all (except Crescentia) are alike in being arranged on the twigs in

pairs. The fruits (except in Crescentia) are long pods which split in half and
have very light, flat, often fringed seeds, with two delicate wings.

CHILOPSIS.

This genus contains but one species, and its characters are included in the

following description of its representative.

Desert Willow.

Chilopsis linearis (Cav.) Sweet.

DISTINGUISHrNG CHARACTERISTICS.

Desert willow is little known except to those who travel in its arid range,

where it is called " desert willow " because of its narrow, willow-like leaves.

Ordinarily from 10 to 20 feet high, with a narrow crown of slim, upright

branches, and a short, often crooked or leaning ti'unk from 2 to 6 inches through ;

sometimes larger ; very often shrubby, with several or many slender stems from
5 to 6 feet high. Bark of even the smaller stems is regularly cut by seams into

a network of deep yellowish-brown, shallow, connected ridges. Twigs of a sea-

son's growth are smooth (sticky or densely woolly at flrst), and pale yellowish

to reddish brown. Mature leaves (fig. 205), which persist from spring until

15188—08 28
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I

Fig. 2(}r,.—Chilopxi<i linearis: a, seed pod; h. seed.

.Ue eaas of the s.e.der, «„.o.T ^em. T.e
^^l^^- X^^:^::^::^^C^C
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5 to 10 inches long. They remain on the twigs more or less dnrii^ the winter,
gradually splitting oi>en and liberating their small, flat, fringe-winged seeds
(tig. 2i>.5. &). which are light and easily wafted by the wind, the principal agent
of dissemination. The pods, which c-ontain a very large number of .seeds closely

resembling catalpa seeds, have a flat central partition running their entire

length, and ui>on two sides of which, as in catalpa r^ods. the seeds are borne.

^^ood, very much like that of catalpa in color and structure, is light and .soft,

yellowish brown, frequently with yellow areas, and durable in contact with the
gttjund. Not used for c-ommercial purposes, but sometimes locally used for

fence posts, for which it is highly prized on account of its durability in the
ground.

Longevity.—Not fully determined. Record of one tree 8| inches in diameter
shows an age of 43 years. Maturity is probably reached in less than oO years.

Old trees grow persistently for a long time, but show they have passed maturity
by their hollow old trmiks.

BAXGE.

Through southwestern (from near Laredo and western Texas, soathern New Mexico,
Arizona, southern Utah and Nevada, and southern California (San Di^o County) ;

northern Mexico.

OCCfBBEXCE.

Borders of desert and Iotv mountain water courses, moist sinks, and water holes, in
rather drv, well-drained, sandj- and gravelly soils. Scattered and in groups.

Climatic Coxditioxs.—Similar to those of mesquites.

ToLERAXCE.—Intolerant of shade.

Bepkoductiox and seeding habits ondetermined.

raniily EL^BIACZ-E:.

Rubiaceae is popularly known as the madder family, to which belong the

world-famous madder plants of India and of the Mediterranean c-ountry. whose
roots yield the most i)ermanent red dyes known. Other important representa-

tives are the coffee and cinchona trees of South Americ-a. the latter yielding the

alkaloid tonic drugs cinchonidia and quinine, so much used in medicine. The
family compri.ses shrubs, trees, and herbs of some 350 genera, natives mainly

of tropical countries. Four genera, containing trees and shrubs, are represented

in the United States by arborescent species. One of these, Cephalanthus, occurs

from the Atlantic to the Paeiti-'.

CZPEIALAXTHUS.

Cephalanthus forms a small group of unimix>rtant species, one of which in-

habits the Pacific region, extending also throughout the eastern United States.

Characters of the genus are given under its one widely distributed species.

Button Bush.

Cephalanthus occidentalis lAjmseas.

DISTINGUISHING CHARACTERISTICS.

Perhaps no wixnly plant is more widely known as a common shrub forming

thickets on the borders of swamps, ponds, and streams than button bush. It has

been known since the seventeenth c-entury. but not until comparatively recent

years has it been foimd to attain tree size, as in parts of southern Arkanssis,

eastern Texas, and at a few stations in California. Tree forms may be discovered

at other points. In this fonu it is from 2t;^ to 30 feet high, with a clear, straight

trunk of 10 or 15 feet in length, and from 6 to 8 inches in diameter; taller and
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thicker trees sometimes occur. Elsewhere, so far as now linown. it is only a
shrub from 3 to 8 feet high. Bark of the trees is blackish brown, with a gray-

ish overcast, and rough with deep furrows and wide broken ridges.

Fig. 200.

—

Ccphalantlnis occidcnialis : a, flower; h, fruit.

Twigs and leaves have a characteristic arrangement, 3 (or sometimes 2)

growing from each joint of a main stem. Mature leaves (fig. 206, ft) are smooth

on their upper sides, lighter green and smooth or very minutely hairy beneath,
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3 to 6 inches long and three-fourths inch to 8 inches wide. The perfectly bises*
ual, minute, cream-colored, fragrant flo\A'ers are densely packed in spherical,

long-stemmed heads (fig. 206, a), which grow chiefly in threes from the ends
of the branchlets. Likewise, the minute, long (inversely conical), grooA'ed
fruits are densely packed in spherical, dark brown heads (fig. 200, ft) ; as the
fruiting heads fall to pieces late in autumn or winter each little dry, pod-like
fruit splits upward from its base into from 2 to 4 one-seeded parts. Wood of
tree forms has not been studied; that of shrubby stems is light brown, with
reddish tinge, hard, moderately heavy, and fine-grained. Rare occurrence of tree

forms prevents the wood from being of more than incidental use.

Longevity.—No records of the age attained by tree forms are available.

RANGE.

Lowlands in the water from southeastern Canada, Florida, westward to eastern
Nebraska and Kansas, Texas, New Mexico, Arizona, and California, extending south to
Cuba and Mexico.

OCCURRENCE.

Borders of lowland streams, marshes, and ponds ; in moist and wet sandy, gravelly, and
mucky soils ; sometimes in dry streambeds within gray pine Ijelt. Forms extensive
pure thickets, interspersed with willows and other moisture-loving plants. Occasionally
a small tree in river bottoms (Sacramento and San .loaquin).

Climatic Conditions.—Similar to those of sandbar willow.
Tolerance.—Endures considerable shade in wet soil, but requires top light for best

growth.

Reproduction.—Prolific seeder ; young plants abundant in shade and open.

Family CAPRIFOLIACEiE.

Caprifoliacefp is popularly called the honeysuckle family. Representatives

are especially abundant in the temperate pai'ts of the northern half of the

world ; there are a few in the warmer regions. Small trees and shrubs, those

occurring in the LTnited States being unimportant. Well known and principal

members of the family are the bush and climbing honeysuckles, snowberries,

elderberries, and the familiar snowball. Of the 10 known genera, 2, Sambucus
and Viburnum, contain tree species. Sambucus alone is represented in the

Pacific region. Common characters of the family are their opposite leaves and
small, often juicy, berry-like fruits.

SAMBUCUS. EIDEIlBEllRIi:S.

The elderberries are small imimportant trees and shrubs represented by
about 13 species, 5 of which occur in the United States. Two of the latter are

arborescent and inhabit the Pacific region. They are commonly known as

elderberries, and are distinguished by the large, soft pith of their twigs and
branches, their large opposite (compound) leaves consisting of one main stem

and several pairs of (leaf-like) leaflets, with an odd one at the end, and by their

large, flat-topped, dense, branched clusters of small flowers, which produce

similar conspicuous clusters of small, juicy, berry-like fruits with from 3 to 5

seed-like, stony nutlets, each 1-seedecl. Most of them grow best in moist, rich

soils with plenty of light, but one or two grow in di'y soils. Our tree species

occur too rarely and are of too small size to be of economic use, save for local

domestic purposes.
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• Blue Elderberry.

Sanibucus glaucaa Xuttall.

DISTINGI^ISHING CHARACTERISTICS.

Blue elderberry is known in the field simply as " elder." The name here sug-

gested for the sake of distinctness has reference to the pale, liluisli berries, which
differ in color from the fruit of any other Pacific elder.

Fig. 207.

^06
Siimhiicuti (jhtucci, one-half natural size.

In favorable locations it is commonly from 15 to 20 feet high, often with a

slender, straight trunk from 4 to 8 inches through, and a rather dense, round
r

" It is most probable that Rafinesque's Samhucus cerulea, two years older than Nuttall's

8. glfiuca, and based upon the Lewis and Clark reference to an " alder," with " pale sky

blue " berries, is the rightful name for this species. These explorers were in the region

now known to contain the common glaucous-berried elder, to which alone their short

but unmistakable description could have been applied. For the present, however, it seems

advisable to retain Nuttall's name.
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crown ; less frequently, from 30 to 40 feet high, and from 10 to 15 inches in

diameter; exceptionally large individuals are sometimes 2 feet through. At
higher altitudes chiefly a tall, many-stemmed shrub. Lower branches are often

arched and drooping, while large limbs are frequently sharply crooked ("el-

bows"), owing to upright shoots growing out from points where the limbs are

broken off. Bark of tree forms thin, dark yellowish-brown—sometimes- faintly

reddish—rather regularly and deeply cut into a network of connected, narrow
ridges. Twigs of a season's growth are smooth, sparsely white-hairy at first,

shiny reddish brown, somewhat angled—strongly so when young—and marked
with large, horseshoe-like leaf-scars, which have 5 minute pits (ends of woody
fibers of the parted leaf-stem). Mature leaves (fig. 207), shed in autumn, are

smooth throughout, composed of 3 to 9 leaflets which are lighter green beneath.

Mature "berries" (fig. 207), w^hitish with a chalky bloom which, when rubbed

off, reveals a smooth, blue-black skin ; the berries are 1 to 3 seeded, sweetish and
edible." The seeds ai*e disseminated very largely by birds and a few mammals
which eat the berries for the juicy pulp. Wood, pale brownish yellow, with thin,

whitish sapwood ; usually wide-grained, rather light and soft, and very brittle.

Not used for economic purposes.

LoNGEViTi'.—The age limits of the largest trees are not fully known, but it is

undoubtedly a short-lived tree. Smaller trunks studied indicate very rapid

height and diameter growth, while a recoi'd of one planted tree shows it to have

attained about 40 feet in height and 28 inches in diameter in approximately

fifty years. Record of a forest-grown tree 12 inches in diameter shows an age of

thirty-five years.

RANGE.

From southern British Columbia (Fraser River) and Vancouver Island to the southern

borders of California and eastward to the Blue Mountains in Oregon and the Wasatch
Mountains In Utah.

OCCUERENCE.

Bottoms of mountain canyons, valleys, and adjacent slopes, on mountain streams, in

ravines, and moist hillsides ; in rich, porous, gravelly soils. Largest in northern low val-

leys ; shrubby at high levels. Scattered among Douglas flr, western yellow pine, grand

fir, madroiia, red alder, hroadleaf maple (at north), and sometimes with live oak, Cali-

fornia sycamore, and white alder (at south).

Climatic Conditions.—Similar to those of Douglas fir (In northern range) and Cali-

fornia sycamore (in southern range).

Tolerance.—Endures very little shade at any period.

Reproduction.—Abundant seeder ; reproduction frequent, but scattered.

l/Eexican Elder.

Samhucus mexicana Presl.

DISTINGUISHING CHARACTERISTICS.

Mexican elder is known in the field simply as " elder," but it should have a

more distinctive common name, and :\Iexican elder is proposed.

Nearly always of tree form, from 15 to 25 feet high and from 6 to 10 inches

through above the swelled base; the clear trunk, with yellowish brown (some-

times faintly reddish), finely ridged bark, is short; the crown is broad and

rounded. Lower branches arched, drooping, and angled, as in the blue elder-

berry. Twigs of a season's growth nearly always with dense, whitish, fine

hairs when young, pale reddish brown and usually smooth. Mature leaves,

very similar in general appearance to those of the preceding elder, containing

" Settlers use the berries as a fruit, which is excellent when cooked.
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usually 5 thickish leaflets which are smooth above and lighter green and hairy,

or at least somewhat hairy on the veins, beneath (sometimes almost or quite
smooth). Mature " berries," of similar form and size to those of the blue elder,

are smooth and almost black a never with pale bloom of the latter species. The
edible fruit is highly prized locally. Wood, pale yellowish brown, and other-

wise similar to that of blue elder. Not used commercially.

Longevity.—Not fully determiued. Appears. to grow much more slowly than
the preceding tree. Record of one tree 7* inches in diameter shows an age of
32 years. Record of a planted tree in Sonora, INIexico,'' 20 inches in diameter
(2(^ feet high) shows an age of 34 years. This indicates, as for the blue elder,

that Mexican elder grows rapidly under cultivation.

RANGE.

From western Texas (Nueces River) through southern New Mexico and Arizona to
southern California: also in northern California (Plumas County); southward through
Mexico to Central America.

OCCURRENCE.

Borders and bottoms of mountain streams and springs, in wet or moist gravelly soil.

Climatic Conditions.—Similar to those of yellow pine and tolerance and repro-
duction as in blue elder.

Red-berried Elder.

tSainhiiciis callicaijxi Greene.

DISTINGUISHING CHARACTERISTICS.

Red-berried elder is said to attain tree size occasionally, but in the main it is

a shrub, bordering streams and ravines in the coast mountain region of Cali-

fornia. Distinguished by its bright red (sometimes yellow) berries. The leaf-

lets are smooth above and hairy beneath. Excepting the occasional tree form
of this plant, its characters, as found in California, are perplexingly close to

those of the northern red-berried elder, l^a)iihucus piihriiK Mchx., which is

probably best considered the same as 8. raccmosa L., a tree form of which (var.

arhorescens) was described by Torrey and Gray (Fl. N. A. II. 1.3, 1S40). Much
further "•^udy of this California elder is required before its true status can be

determined. Nothing can now be said of its tree size, the character of its wood,
or its growth and silvical requirements.

« Berries of the common and mainly eastern bush elder, l^amhiiciin cfnin'lrnsis L., are
black-purple and in this respect aie closely similar to those of this southwestern species,

the range of which it enters In the southern Rocky Mountain region. The shrubby
form is distinguished, however, by its smooth twigs and leaves, and particularly in its

non-arborescent habits.
<> E. A. Mearns.
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Cat's claw'_ 3G!)

Ccanothus 407

arboreus 40!)

spinosus 411

thyrsiflorits 40t>

Cedars 167
'' CvluHiracca 380

Ccltift 323

occidental iff 323

reticulata 325

CephdlantliKS 431

occidentalis 431

Cercidiiim 375

torrcyanum 376

Cercis >367

occidentalis 367

Ccrcocarpus 336

Icdifolius 338

parvifolius 340

traskice 337

Chama'cyparis 167

lawsoniana 171

nootkatensis 16S

Cherries 351

Chilopsis 429

Uneares 429

Chinquapins 272

Choke cherry, western 350

Christmas-berry 349

Conifenc 19

Cornaceas 412

Cornels 412

iCornus 412

mittallii 413

Cottonwoods 238

Coulter pine 57

Crafayus 347

douglasii 347

Cupressus 158

goveniana 161

macnabiana 165

macrocarpa 158

pygmcea 163

CupuUferw 272

Page

Curl-leaf mahogany 338

Cypresses 158

Daica 376

spinosa 377

Desert willow 429

Dicotyledones 205

Digger pine 54

Dogwoods 412

Douglas fir 100

spruce 100

Dwarf cypress 163

juniper 176

maple 392

Elderberries 433

Engelmann oak 289

spruce 78

Ericacea'.

Evergreen buckthorn.

False hemlock

Feltleaf willow

.Firs

Foxtail pine.

Fraxinus

418

401

99

236

106

Flowering ash 428

Four-leaf pine 33

39

422

coriacea 423

(llpetala 428

orcyona 425

vchitina 426

Fremont cottonwood 251

Frrinontia 382

Fremontodcndron 382

californicum 382

jCiarry oak 1 283

Garrya 416

clliptica 416

(larryacece 416

(lowen cypress 161

^rand fir 111

Gray pine 54

Green-bark acacia 376

Gymnosperma' 19

Hackberry 323

Haws 347

Hemlocks 91

Heteromcles 349

arbutifolia 349

n ',ppocastanacew 398

Ilollyleaf cherry 359

Hooker willow 232

Horse-bean 371

Incense cedar 148

'^Indigo bush 377
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Jeffrey pine 47

Joshua tree 201

Judas tree 367

Juglandacew 206

Juglans 206

californica 206

Junipers
.

175

Junipcrus 175

californica 187

communis 176

ocdderUalis 181

scopulorum 178

utahensis 180

Kenai birch 256

Knobcone pine 62

Larches 68

Larix 68

laricina 73

lyallii 71

occidcntalis 68

Ijaiiraccw 327

Laurel ^ 327

Lawsou cypress 171
' Leatherleaf ash 423

Lcffiuninosw 361

Liboccdrus 148

decurrois 148

Lilac 311

Liliacca; 200

Limber pine 27

Little-leaf horse-bean 373

Live oak, California 303

' Lodgepole pine 40

LoHsleaf willow 222

Lyonotliamnus 331

florihundus 331

Macnab cypress 165

Mackenzie willow 225

Madronas 418

Mahogany sumach 385

Malus 342

rivularis 342

Maples 386

^lesquites 362

IMexican elder 435

ironwood 378

Mohave yucca 203

Monocotylcdones 197

Monterey cypress 158

pine 58

Morehus oak 311

Mountain alder 266

birch 260

Page.

Mountain hemlock 95

mahoganies 336

Myrica 208

californica 209

Myricacece 208

Myrtles 407

Ncoivashingtonia 198

fllifcra 199

Noble fir 128

Nuttall willow 228

Oaks 276

Oleacew 422

Olneya 378

tesota 378

Oregon ash 425

crab apple !___ 342

Palma'

Palms

Palo blanco-

verde

I'arkinsonia.

Parry pine

Pasania

197

198

325

376

371

aculcuta 371

tnicrophylUi 373

33

277

77

84

88

78

86

81

19

35

19

30

37

62

39

49

57

27

47

23

35

20

65

49

42

33

58

54

41

334

ficca

hrcxceriana
' canadensis

rngclmanni

martana

sitclicnsis

Pines

Piiion, see Pinxs nionoplnilhi

' Pinus

(ilMcauUs

.aristata L

attcniiata

hdlfoitriana

contort

a

coultcri

flcxilis ^

jeffreyi

lambcrtiana

pionopliyUa

monticola

muricata

murrayana
ponderosa

quadrifolia'^

radiata

saMniana

torreyana

Platanacece
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'Platanufi 334

racemosd 335

Pluuis

Poplars 238

Fopiilus 238

balsam ifera 244

frcniontii 251

trcmuloUles 239

tricliocarija 247

Port Orford cedar 171

Price oak 300

Pricklecone pine 65

Prosopis 362

juliflora (/hiuduhisa 364

odorata ' 362

Pniuus 340

demiasa 356

eniarginnfa 354

UicifoUa 350

ilicifolia intcfjrifolia 361

.s M hearda ta .>52

p.'<<udi>tsu(/a 00

macrocarpa 104

taxifoUa 100

Qnercus 276

agrifolia 303

alrordianu 280

hrcirrri 281

californica 313

chnjsolcpis 205

densiflora I

—

317

doiiglasii 285

dumoxa 202

etigclm anni 280

garnjana 283

lohata 27S

morcliUH 311

pricei 300

sadleriana 285

tomcnteUa 300

tcifilizeni 307

Quinine bush 410

Ratama 371

Ited alder 268

Kcd-herriod elder 436

Liodbud, California 367

lied cedar 153

fir 132

Redwoods 138, 145

Rhamnacew 400

Rhamnus 401

crocea 401

purshiana 404

Page.

Rhus ;}84

intrprifoUa 385

Rocky Mountain red cedar 178

Rosacea; 336

Ruhiacew 431

Sadler oak 285

Salicacca- 210

Samhucufi 433

cdUicarpa 436

ghiKCii 434

inc.iiraiKi 435

Kalix 212

ahwensis 236

amplifoUa 229

anii/gdaloidcs 216

cordata mackcnzicann 225

fluriatiHs 222

hoolcriana 232

hrrigata 217

lasidiidra 210

lasiolrpix 226

nigra 213

nuttaUii 228

sessilifolia 223

sitchcn.ns 233

Haxifragaceo' 331

Screwpod niesquite 362

Sequoia 138

scmpervirenM 145

washingtoniana 139

Servieeberries 345

Silky willow 233

Silver pine 20

Silverleaf willow 223

Single-leaf pine__ 35

Sitka alder 270

spruce 81

Smooth willow 217

Soledad pine 41

Spruces 77

fitcrculiaccw 382

Stinking cedar 100

Sugar pine 23

Sumachs 384

Sycamores 334

Tamarack 73

Tanbark oak 317

Taxacew 190

TaxHS 193

hrevifolia 194

Thuja 153

plicata 153

Tideland spruce 81
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Torrey pine 41

Trask uiahogaiiy 338

Tree myrtle 409

Tsuga 91

hetcropjii/lla 91

tncrtcnsiaiia 95

Tumion 190

californicum 191

Vlmacefc 322

Umbellularia 327

caUfornica 327

Utah juuiper 186

Valley oak 278

Vine maple 389

Walnuts 206

Washington palm 199

Wax myrtles 208

Weeping spruce 84

Western birch 254

black willow 219

chinquapin 273

choke cherry 356

dogwood 413

hemlock 91

Page.

Western ironwood 331

juniper 181

larch 68

plum 352

red cedar 153

serviceberry 345

white pine 20

yellow pine 42

yew 194

White alder 263

White-bark pine 30

White birch 258

fir 111,116

pines 20

spruce 88

willow 226

Willows 212

Wislizenus oak 307

Yellow cypress 168

pines 42

Yews 193

Yucca arboresccns 201

mohavcnais 203

Yuccas 201

o
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