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PREFACE

The material on which this volume is based, appeared in Hardwood Record, Chicago, in a series
of articles beginning in 1905 and ending in 1913, and descriptive of the forest trees of this
country. More than one hundred leading species were included in the series. They constitute the
principal sources of lumber for the United States. The present volume includes all the species
described in the series of articles, with a large number of less important trees added. Every
region of the country is represented; no valuable tree is omitted, and the lists and descriptions
are as complete as they can be made in the limited space of a single volume. The purpose held
steadily in view has been to make the work practical, simple, plain, and to the point. Trees as
they grow in the forest, and wood as it appears at the mill and factory, are described and
discussed. Photographs and drawings of trunk and foliage are made to tell as much of the story
as possible. The pictures used as illustrations are nearly all from photographs made specially for
that purpose. They are a valuable contribution to tree knowledge, because they show forest forms
and conditions, and are as true to nature as the camera can make them. Statistics are not given a
place in these pages, for it is no part of the plan to show the product and the output of the
country’s mills and forests, but rather to describe the source of those products, the trees
themselves. However, suggestions for utilization are offered, and the fitness of the various woods
for many uses is particularly indicated. The prominent physical properties are described in
language as free as possible from technical terms, and yet with painstaking accuracy and
clearness. Descriptions intended to aid in identification of trees are given; but simplicity and
clearness are held constantly in view, and brevity is carefully studied. The different names of
commercial trees in the various localities where they are known, either as standing timber or as
lumber in the yard and factory, are included in the descriptions as an assistance in identification.
The natural range of the forest trees, and the regions where they abound in commercial
quantities, are outlined according to the latest and best authorities. Estimates of present and
future supply are offered, where such exist that seem to be authoritative. The trees are given the
common and the botanical names recognized as official by the United States Forest Service. This
lessens misunderstanding and confusion in the discussion of species whose common names are
not the same in different regions, and whose botanical names are not agreed upon among
scientific men who mention or describe them. The forests of the United States contain more than
five hundred kinds of trees, ranging in size from the California sequoias, which attain diameters
of twenty feet or more and heights exceeding two hundred, down to indefinite but very small
dimensions. The separating line between trees and shrubs is not determined by size alone. In a
general way, shrubs may be considered smaller than trees, but a seedling tree, no matter how
small, is not properly called a shrub. It is customary, not only among botanists, but also among
persons who do not usually recognize exact scientific terms and distinctions, to apply the name
tree to all woody plants which produce naturally in their native habitat one main, erect stem,
bearing a definite crown, no matter what size they may attain.

The commercial timbers of this country are divided into two classes, hardwoods and softwoods.
The division is for convenience, and is sanctioned by custom, but it is not based on the actual
hardness and softness of the different woods. The division has, however, a scientific basis
founded on the mechanical structures of the two classes of woods, and there is little
disagreement among either those who use forest products or manufacture them, or those who
investigate the actual structure of the woods themselves, as to which belong in the hardwood and
which in the softwood class.

Softwoods—The needleleaf species, represented by pines, hemlocks, firs, cedars, cypresses,
spruces, larches, sequoias, and yews, are softwoods. The classification of evergreens as
softwoods is erroneous, because all softwoods are not evergreen, and all evergreens are not
softwoods. Larches and the southern cypress shed their leaves yearly. Most other softwoods drop
only a portion of their foliage each season, and enough is always on the branches to make them
evergreen. Softwoods are commonly called conebearers, and that description fits most of them,
but the cedars and yews produce fruit resembling berries rather than cones. Though the
needleleaf species are classed as softwoods, there is much variation in the absolute hardness of
the wood produced by different species. The white pines are soft, the yews hard, and the other
species range between. If there were no other means of separating trees into classes than tests of
actual hardness of wood, the line dividing hardwoods from softwoods might be quite different
from that now so universally recognized in this country.

Hardwoods—The broadleaf trees are hardwoods. Most, but not all, shed their foliage yearly. It is,
therefore, incorrect to classify deciduous trees as hardwoods, since it is not true in all cases, any
more than it is true that softwoods are evergreen. Live oaks and American holly are evergreen,
and yet are true hardwoods. In a test of hardness they stand near the top of the list.

There are more species of hardwoods than of softwoods in this country; but the actual quantity of
softwood timber in the forests greatly exceeds the hardwoods. Nearly two hundred species of the
latter are seldom or never seen in a sawmill, while softwoods are generally cut and used
wherever found in accessible situations.

As in the case of needleleaf trees, there is much variation in actual hardness of the wood of
different broadleaf species. Some which are classed as hardwoods are softer than some in the
softwood list. It is apparent, therefore, that the terms hardwood and softwood are commercial



rather than scientific.

Palm, cactus, and other trees of that class are not often employed as lumber, and it is not
customary to speak of them as either hardwoods or softwoods.

Sapwood and Heartwood—Practically all mature trees contain two qualities of wood known as
sap and heart. The inner portion is the heartwood, the outer the sap. They are usually
distinguished by differences of color.

The terms are much used in lumber transactions and are well understood by the trade. The two
kinds of wood need be described only in the most general way, and for the guidance and
information of those who are not familiar with them. Differences are many and radical in the
relative size and appearance of the two kinds of wood in different species, and even between
different trees of the same species. No general law is followed, except that the heartwood forms
in the interior of the tree, and the sapwood in a band outside, next to the bark. In the majority of
cases young trees have little heartwood, often none. It is a development attendant on age, yet age
does not always produce it. Some mature trees have no heartwood, others very little.

The two kinds of wood belong to needleleaf and broadleaf trees alike; but palms, owing to their
manner of growth, have neither. Their size increases in height rather than in diameter. With
palms, the oldest wood is in the base of the trunk, the newest in the top; but in the ordinary
timber tree the oldest wood is in the center of the trunk, the youngest in the outside layers next
the bark. It is the oldest that becomes heartwood, and it is, of course, in the center of the tree.
The band of sapwood is of no certain thickness, but averages much thicker in some species than
in others. The sapwood of Osage orange is scarcely half an inch thick, and in loblolly pine it may
be six inches or more.

Heartwood is known by its color. The eye can detect no other difference between it and the
surrounding band of sapwood. There is no fundamental difference. The heart was once sapwood,
and the latter will sometime become heartwood if the tree lives long enough. As the trunk
increases in size and years, the wood near the heart dies. It no longer has much to do with the
life of the tree, except that it helps support the weight of the trunk. The heartwood is, therefore,
deadwood. The activities of tree life are no longer present. The color changes, because mineral
and chemical substances are deposited in the wood and fill many of the cavities. That process
begins at the center of the trunk and works outward year by year, forming a pretty distinct line
between the living sapwood and the dead and inert heartwood.

For some reason, the heartwood of certain species is prone to decay. Sycamore is the best
example. The largest trunks are generally hollow. The heart has disappeared, leaving only the
thin shell of sapwood, and this is required not only to maintain the tree’s life and activities, but to
support the trunk’s weight. In most instances the substances deposited in the heartwood, and
associated with the coloring matter, tend to preserve the wood from decay. For that reason heart
timber lasts longer than sap when exposed in damp situations. The dark and variegated shades of
the heartwood of some species give them their chief value as cabinet and furniture material. The
sapwood of black walnut is not wanted by anybody, for it is light in color and is characterless; but
when the sap has changed to heart, and its tones have been deepened by the accumulation of
pigments, it becomes a choice material for certain purposes. The same is true of many other
timbers, notably sweet and yellow birch, black cherry, and several of the oaks.

It sometimes happens that when sapwood is transformed into heart, a physical change, as well as
a coloring process, affects it. Persimmon and dogwood are examples, and hickory in a less
degree. The sapwood of persimmon and dogwood makes shuttles and golf heads, but after the
change to heartwood occurs, it is considered unsuitable. Handle makers and the manufacturers
of buggy spokes prefer hickory sapwood, but use the red heartwood if it is the same weight as
the sap.

Annual Rings—The trunks of both hardwoods and softwoods are made up of concentric rings. In
most instances the eye easily detects them. They are more distinct in a freshly cut trunk than in
weathered wood, though in a few instances weathering accentuates rather than obliterates them.
A count of the rings gives the tree’s age in years, each ring being the growth of one year. An
occasional exception should be noted, as when accident checks the tree’s growth in the middle of
the season, and the growth is later resumed. In that case, it may develop two rings in one year. A
severe frost late in spring after leaves have started may produce that result; or defoliation by
caterpillars in early summer may do it. Perhaps not one tree in a thousand has that experience in
the course of its whole life. Trees in the tropics where seasons are nearly the same the year
through, seldom have rings. Imitations of mahogany are sometimes detected by noting clearly
marked annual rings. It is difficult for the woodfinisher to obliterate the annual rings, but some of
the French woodworkers very nearly accomplish it.

No law of growth governs the width of yearly rings, but circumstances have much to do with it.
When the tree’s increase in size is rapid, rings are broad. An uncrowded tree in good soil and
climate grows much faster than if circumstances are adverse. Carolina poplar and black willow
sometimes have rings nearly three-fourths of an inch broad, while in the white bark pine, which
grows above the snow line in California, the rings may be so narrow as to be invisible to the
naked eye.

There is no average width of yearly rings and no average age of trees. A few (very few) of the
sequoias, or “big trees” of California, are two thousand years old. An age of six or seven centuries



appears to be about the limit of the oldest of the other species in this country, though an
authentic statement to that effect cannot be made. There are species whose life average scarcely
exceeds that of men. The aspen generally falls before it is eighty; and fire cherry scarcely
averages half of that. Of all the trees cut for lumber, perhaps not one in a hundred has passed the
three century mark. That ratio would not hold if applied to the Pacific coast alone.

Spring and Summerwood—These are not usual terms with lumbermen and woodworkers, but
belong more to the engineer who thinks of physical properties of timber, particularly its strength.
Yet, sawmill and factory men are well acquainted with the two kinds of wood, but they are likely
to apply the term “grain” to the combination of the two.

Spring and summerwood make the annual ring. Springwood grows early in the season,
summerwood later. In fact, it usually is the contrast in color where the summerwood of one
season abuts against the springwood of the next which makes the ring visible. The inside of the
ring—that portion nearest the heart of the tree—is the springwood, the rest of the ring is the
summerwood. The former is generally lighter in color. Sometimes, and with certain species, the
springwood is much broader than the other. The summerwood may be a very narrow band, not
much wider than a fine pencil mark, but its deeper color makes it quite distinct in most instances.
In other instances, as with some of the oaks, the summerwood is the wider part of the annual
ring. The figure or “grain” of southern yellow pine is largely due to the contrast between the dark
summerwood and light springwood of the rings. The same is true of ash, chestnut, and of many
other woods.

Pores—Wood is not the solid substance it seems to be when seen in the mass. If magnified it
appears filled with cavities, not unlike a piece of coral or honeycomb; but to the unaided eye only
a few of the largest openings are visible, and in some woods like maple, none can be seen. The
large openings are known as pores. They are so prominent in some of the oaks that in a clean cut
end or cross section they look like pin holes. Very little magnifying is required to bring them out
distinctly. A good reading glass is sufficient.

Pores belong to hardwoods only. The resin ducts in some softwoods present a similar
appearance, but are far less numerous. All pores are, of course, situated in the annual rings, but
in different species they are differently located as to spring and summerwood. In some woods the
largest pores are in the springwood only and therefore run in rings. Such woods are called “ring
porous,” and the oaks are best examples. In other species the pores are scattered through all
parts of the ring in about the same proportion, and such woods are called “diffuse porous,” as the
birches. Softwoods have no pores proper, and are classed “non-porous.”

Medullary Rays—A smoothly-cut cross section of almost any oak, but particularly white oak and
red oak, exhibits to the unaided eye narrow, light-colored lines radiating from the center of the
tree toward the bark like spokes of a wheel. They are about the breadth of a fine pencil mark, and
are generally a sixth of an inch or less apart. They are among the most conspicuous and
characteristic features of oak wood, and are known as medullary or pith rays.

Oak is cited as an example because the rays are large and prominent, but they are present in all
wood, and constitute a large part of its body. They vary greatly in size. In some woods a few are
visible unmagnified; but even in oak a hundred are invisible to the naked eye to one that can be
seen. Some species show none until a glass is used. Some pines have fifteen thousand to a square
inch of cross section, all of which are so small as to elude successfully the closest search of the
unaided eye.

The medullary rays influence the appearance of most wood. They determine its character. Oak is
quarter-sawed for the purpose of bringing out the bright, flat surfaces of these rays. The
prominent flecks, streaks, and patches of silvery wood are the flat sides of medullary rays. In
cross section, only the line-like ends are seen, but quarter-sawing exposes their sides to view.

That explains in part why some species are adapted to quarter-sawing and others are not. If no
broad rays exist in the wood, as with white pine, red cedar, and cottonwood, quarter-sawing
cannot add much to the wood’s appearance.

Grain—The grain of wood is not a definite quality. The word does not mean the same thing to all
who use it. It sometimes refers to rings of yearly growth, and in that sense a narrow-ringed wood
is fine grained, and one with wide rings is coarse grained. A curly, wavy, smoky, or birdseye
wood does not owe its quality to annual rings, yet with some persons, all of these figures are
called grain. The term sometimes refers to medullary rays, again to hardness, or to roughness.
Some mahogany is called “woolly grained” because the surface polishes with difficulty. The
pattern maker designates white pine as “even grained”, because it cuts easily in all directions.
The handle maker classes hickory as “smooth grained”, because it polishes well and the sole idea
of the maker is smoothness to the touch. There are other grains almost as numerous as the
trades which use wood. In numerous instances “figure” is a better term than “grain.” Feather
mahogany, birdseye birch, burl ash, are figures rather than grains. There is no authority to settle
and decide what the real meaning of grain is in wood technology. It has a number of meanings,
and one man has as much authority as another to interpret it in accordance with his own ideas,
and the usage in his trade. It is a loose term which covers several things in general and nothing
in particular.

Weight—The weight of wood is calculated from different standpoints. It has a green weight, an
air-dry weight, a kiln-dry weight, and an oven-dry weight. All are different, but the differences



are due to the relative amounts of water weighed. Sawlogs generally go by green weight; yard
lumber by air-dry or partly air-dry weight; while the wood used in ultimate manufacture, such as
furniture, is supposed to be kiln-dry.

The absolute weight of wood, with all air spaces, moisture, and other foreign material removed, is
about 100 pounds per cubic foot, which is 1.6 times heavier than water; but that is not a natural
form of wood. It is known only in the laboratory.

The actual wood substance of one species weighs about the same as another. Dispense with all
air spaces, all water, and all other foreign substance, and pine and ebony weigh alike. It is
apparent that the different weights of woods, as between cedar and oak for example, are due
chiefly to porosity. The smaller the aggregate space occupied by pores and other cavities, the
heavier the wood. That accounts for the differences in weights of absolutely dry woods of
different kinds, except that a small amount of other foreign material may remain after water has
been driven off. Florida black ironwood is rated as the heaviest in the United States, and it
weighs 81.14 pounds per cubic foot, oven-dry. The lightest in this country is the golden fig which
is a native of Florida also. It weighs 16.3 pounds per cubic foot, oven-dry. When weights of wood
are given, the specimen is understood to be oven-dry, unless it is stated to be otherwise: it is a
laboratory weight, calculated from small cubes of the wood. Such weights are always a little less
than that of the dryest wood of the same kind that can be obtained in the lumber market.

Moisture in Wood—The varying weights of the same wood indicate that moisture plays an
important part. No man ever saw absolutely dry wood. If heated sufficiently to drive off all the
moisture, the wood is reduced to charcoal and other products of destructive distillation.

The pores and other cavities in green timber are more or less filled with water or sap. This may
amount to one-third, one-half, or even more, of the dry weight of the wood. The water is in the
hollow vessels and cell walls. A living tree contains about the same quantity of water in winter as
in summer, though the common belief is otherwise. It is misleading to say that the sap is “down”
in one season and “up” in another, although there is more activity at certain times than in others.
Strictly speaking, there is a difference between the water in a tree, and the tree’s sap; but in
common parlance they are considered identical. What takes place is this: water rises from the
tree’s roots, through the wood, carrying certain minerals in solution. Some of it reaches the
leaves in summer where it mixes with certain gases from the air, and is converted into sap
proper. Most of the surplus water, after giving up the mineral substance held in solution, is
evaporated through the leaves into the air; but the sap, starting from the leaves which act as
laboratories for its manufacture, goes down through the newly-formed (and forming), layer of
wood just beneath the bark, and is converted into wood. This newly-formed wood is colorless at
first. It builds up the annual ring, first the springwood very rapidly, and then the summerwood
more slowly.

The force which causes water to rise through the trunk of a tree is not fully understood. It is one
of nature’s mysteries which is yet to be solved. Forces known as root pressure, capillary
attraction, and osmosis, are believed to be active in the process, but there seems to be something
additional, and no man has yet been able to explain what it is.

The seasoning of wood is the process of getting rid of some of the water. As soon as lumber is
exposed to air, the water begins to escape. Long exposure to dry air takes out a large percentage
of the moisture which green wood holds, and the lumber is known as air-dry. But some of the
original moisture remains, and air at climatic temperature is unable to expel it. The greater heat
of a drykiln drives away some more of it, but a quantity yet remains. The lumber is then kiln-dry.
Greater heat than the drykiln’s is secured in an oven, and a little more of the wood’s moisture is
expelled; but the only method of driving all the moisture out is to heat the wood sufficiently to
break down its structure, and reduce it to charcoal.

Wood warps in the process of drying unless it seasons equally on all sides. It curls or bends
toward the side which dries most rapidly. Dry wood may warp if exposed to dampness, if one side
is more exposed and receives more moisture than another. It curls or bends toward the dryer
side.

Warping is primarily due to the more rapid contraction or expansion of wood cells on one side of
the piece than on the other. Saturated cells are larger than dry ones.

Moisture in wood affects its strength, the dryer the stronger, at least within certain limits.
Architects and builders carefully study the seasoning of timber, because it is a most important
factor in their business. The moisture which most affects a wood’s strength is that absorbed in
the cell walls, rather than that contained in the cell cavities themselves.

Some woods check or split badly in seasoning unless attended with constant care. Checking is
due chiefly to lack of uniformity in seasoning. One part of the stick dries faster than another, the
dryer fibers contract, and the pull splits the wood. The checks may be small, even microscopic, or
they may develop yawning cracks such as sometimes appear in the ends of hickory and black
walnut logs. Greenwood checks worse in summer than in winter, because the weather is warmer,
the wood’s surface dries faster, and the strain on the fibers is greater. Phases of the moon have
no influence on the seasoning, checking, warping, or lasting properties of timber.

Stiffness, Elasticity, and Strength—Rules for measuring the stiffness of timber are involved in
mathematical formulas; but the practical quality of stiffness is not difficult to understand. Wood
which does not bend easily is stiff. If it springs back to its original position after the removal of



the force which bends it, the wood is elastic. The greatest load it can sustain without breaking, is
the measure of its strength. The load required to produce a certain amount of bending is the
measure of its stiffness. Flexibility, a term much used by certain classes of workers in wood, is
the opposite of stiffness. A brittle wood is not necessarily weak. It may sustain a heavy load
without breaking, but when it fails, the break is sudden and complete. A tough wood behaves
differently, though it may not be as strong as a brittle one. When a tough wood breaks, the parts
are inclined to adhere after they have ceased to sustain the load. Hickory is tough, and in
breaking, the wood crushes and splinters. Mesquite is brittle, and a clean snap severs the stick at
once.

Builders of houses and bridges, and the manufacturers of articles of wood, study with the
greatest care the stiffness, elasticity, strength, toughness, and brittleness of timber. Its chief
value may depend upon the presence or absence of one or more of these properties. Take away
hickory’s toughness and elasticity and it would cease to be a great vehicle and handle material.
Reduce the stiffness and strength of longleaf pine and Douglas fir and they would drop at once
from the high esteem in which they are held as structural timbers. Destroy the brittleness of red
cedar and it would lose one of the chief qualities which make it the leading lead pencil wood of
the world.

There are recognized methods of measuring these important physical properties of woods, but
they are expressed in language so technical that it means little to persons who are not specialists.
For ordinary purposes, it is unnecessary to be more explicit than to state a certain wood is or is
not strong, stiff, tough and elastic. Some species possess one or more of these properties to
double the degree that others possess them. Different trees of the same species differ greatly,
and even different parts of the same tree. Most tables of figures which show the various physical
properties of woods, give averages only, not absolute values.

Hardness—In some woods hardness is considered an advantage, but not in others. If sugar maple
were as soft as white pine, it would not be the great floor material it is; and if white pine were as
hard as maple, pattern makers would not want it, door and sash manufacturers would get along
with less, and it would not be the leading packing box material in so wide a region.

It is generally the summer growth in the annual rings which makes a wood hard. The
summerwood is dense. A given bulk of it contains more actual wood substance and less air and
water than the springwood. For the same reason, summerwood gives weight, and a relationship
between hardness and weight holds generally. It may be added that strength goes with weight
and hardness, but it is not a rule without apparent exceptions.

Some woods possess twice or three times the hardness of others. Among some of the hardest in
the United States are hickory, sugar maple, mesquite, the Florida ironwoods, Osage orange,
locust, persimmon, and the best oak and elm. Among the softest species are buckeye, basswood,
cedar, redwood, some of the pines, spruce, hemlock, and chestnut.

The hardness of wood is tested with a machine which records the pressure required to indent the
surface. The condition of the specimen, as to dryness, has much to do with its hardness. So many
other factors exercise influence that nothing less than an actual test will determine the hardness
of a sample. A table of figures can show it only approximately and by averages.

Cleavability—Wood users generally demand a material which does not split easily, but the
reverse is sometimes required. Rived staves must come from timbers which split easily. Many
handles are from billets which are split in rough form and are afterwards dressed to the required
size and shape. In these instances, splitting is preferable to sawing, because a rived billet is free
from cross grain.

The cleavability of woods differs greatly. Some can scarcely be split. Black gum is in that list, and
sycamore to a less extent. Young trees of some species split more readily than old, while with
others, the advantage is with the old. Young sycamore may generally be split with ease, but old
trunks seem to develop interlocked fibers which defy the wedge. A white oak pole is hard to split,
but the old tree yields readily. Few woods are more easily split than chestnut. With most timbers
cleavage is easiest along the radial lines, that is, from the heart to the bark. The flat sides of the
medullary rays lie in that plane. Cleavage along tangential lines is easy with some woods. The
line of cleavage follows the soft springwood. Green timber is generally, but not always, more
easily split than dry. As a rule, the more elastic a wood is, the more readily it may be split.

Durability—In Egypt where climatic conditions are highly favorable, Lebanon cedar, North
African acacia, East African persimmon, and oriental sycamore have remained sound during
three or four thousand years. In the moist forests of the northwestern Pacific coast, an alder log
six or eight inches in diameter will decay through and through in a single year. No wood is
immune to decay if exposed to influences which induce it, but some resist for long periods. Osage
orange and locust fence posts may stand half a century. Timber from which air is excluded, as
when deeply buried in wet earth or under water, will last indefinitely; but if it is exposed to
alternate dampness and dryness, decay will destroy it in a few years.

It is apparent that resistance to decay is not a property inherent in the wood, but depends on
circumstances. However, the ability to resist decay varies greatly with different species, under
similar circumstances. Buckeye and red cedar fence posts, situated alike, will not last alike. The
buckeye may be expected to fall in two or three years, and the cedar will stand twenty. Timbers
light in weight and light in color are, as a class, quick-decaying when exposed to the weather.



The rule holds in most cases that sapwood decays more quickly than heart when both are subject
to similar exposure. The matter of decay is not important when lumber and other products
intended for use are in dry situations. Furniture and interior house finish do not decay under
ordinary circumstances, no matter what the species of wood may be; but resistance to decay
overshadows almost any other consideration in choosing mine timbers, crossties, fence posts, and
tanks and silos.

Decay in timber is not simply a chemical process, but is due primarily to the activities of a low
order of plants known as fungi, sometimes bacteria. The fungi produce thread-like filaments
which penetrate the body of the wood, ramifying in and passing from cell to cell, absorbing
certain materials therein, and ultimately breaking down and destroying the structure of the
wood. Both air and dampness are essential to the growth of fungus. That is the reason why
timbers deep beneath ground or water do not decay. Air is absent, though moisture is abundant;
while in the dry Egyptian tombs, air is abundant but moisture is wanting, fungus cannot exist,
and consequently decay of the wood does not occur. Nothing is needed to render timber immune
to decay except to keep fungus out of the cells. Some of the fungus concerned in wood rotting is
microscopic, while other appears in forms and sizes easily seen and recognized.

Timber may be protected for a time against the agencies of decay by covering the surface with
paint, thereby preventing the entrance of fungus. By another process, certain oils or other
materials which are poisonous to the insinuating threads of fungus, are forced into the pores of
the wood. Creosote is often used for this purpose. Attacks are thus warded off, and decay is
hindered. The preservative fluid will not remain permanently in wood exposed to weather
conditions, but the period during which it affords protection and immunity extends over some
years; but different woods vary greatly in their ability to receive and retain preservative
mixtures.

The better seasoned, the less liable is timber to decay, because it contains less moisture to
support fungi. It is generally supposed that timber cut in the fall of the year is less subject to
decay than if felled in summer. If it is so, the reason for it lies in the fact that fungus is inactive
during winter, and before the coming of warm weather the timber has partly dried near the
surface, and fungi cannot pass through the dry outside to reach the interior. Timber cut in warm
weather may be attacked at once, and before cold weather stops the activities of fungus it has
reached the interior of the wood and the process of rotting is under way. When the agents of
decay have begun to grow in the wood, destruction will go on as long as air and moisture
conditions are favorable.

The bluing of wood is an incipient decay and is generally due to fungus. Some kinds of wood are
more susceptible to bluing than others. Though boards may quickly season sufficiently to put a
stop to the bluing process before it has actually weakened the material, the result is more or less
injurious. The wood’s natural color and luster undergo deterioration; it does not reflect light as
formerly, and seems dead and flat.

Decay affects sapwood more readily than heart. The reason may be that sapwood contains more
food for fungus, thereby inducing greater activity. The sapwood is on the outside of timbers and
is often more exposed than the heart. In some instances greater decay may be due to greater
exposure. Another reason for more rapid decay of sapwood than heart is the fact that the pores of
the heartwood are more or less filled with coloring matter deposited while the growth of the tree
was in progress. The coloring matter, in many cases, acts as a preservative; it shuts the threads
of fungus out. Sometimes the sapwood of a dead tree or a log is totally destroyed while the heart
remains sound. This often happens with red cedar and sometimes with black walnut, yellow
poplar, and cherry. Occasionally a tree’s bark is more resistant to decay than its wood. Paper
birch and yellow birch logs in damp situations occasionally show this. What appears to be a solid
fallen trunk, proves to be nothing more than a shell of bark with a soft, pulpy mass of decayed
wood within.
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WHITE PINE"
(Pinus Strobus)

[1] The following 12 species are usually classed soft pines: White Pine (Pinus strobus); Sugar Pine (Pinus
lambertiana); Western White Pine (Pinus monticola); Mexican White Pine (Pinus strobiformis); Limber Pine
(Pinus flexilis); Whitebark Pine (Pinus albicaulis); Foxtail Pine (Pinus balfouriana); Parry Pine (Pinus
quadrifolia); Mexican Pinon (Pinus cembroides); Pinon (Pinus edulis); Singleleaf Pinon (Pinus monophylla);
Bristlecone Pine (Pinus aristata).

The best known wood of the United States has never been burdened with a multitude of names,
as many minor species have. It is commonly known as white pine in every region where it grows,
and in many where the living tree is never seen, except when planted for ornament. The light
color of the wood suggests the name. The bark and the foliage are of somber hue, though not as
dark as hemlock and many of the pines. The name Weymouth pine is occasionally heard, but it is
more used in books than by lumbermen. It is commonly supposed that the name refers to Lord
Weymouth who interested himself in the tree at an early period, but this has been disputed. In
Pennsylvania it is occasionally called soft pine to distinguish it from the harder and inferior pitch
pine and table mountain pine with which it is sometimes associated. It is the softest of the pines,
and the name is not inappropriate. In some regions of the South, where it is well known, it is
called northern spruce pine in recognition of the fact that it is a northern species which has
followed the Appalachian mountain ranges some hundreds of miles southward. There is no good
reason for this name when applied to white pine. It should be remembered, however, that no less
than a dozen tree species in the United States are sometimes called spruce pine. Cork pine is a
trade name applied more frequently to the wood than to the living tree. It is the wood of old,
mature, first class trunks, as nearly perfect as can be found. Pumpkin pine is another name given
to the same class of wood. It is so named because the grain is homogeneous, like a pumpkin, and
may be readily cut and carved in any direction. It is the ideal wood for the pattern maker, but it is
now hard to get because the venerable white pines, many hundred years old, are practically
gone.

The northern limit of the range of white pine stretches from Newfoundland to Manitoba, more
than 1800 miles east and west across the Dominion of Canada, and southward to northern
Georgia, 1200 miles in a north and south direction. But white pine does not grow in all parts of
the territory thus delimited. It attained magnificent development in certain large regions before
lumbering began, and in others it was scarce or totally wanting. Its ability to maintain itself on
land too thin for vigorous hardwood growth gave it a monopoly of enormous stretches of sandy
country, particularly in the Lake States. It occupied large areas in New England and southern
Canada; developed splendid stands in New York and Pennsylvania; and it covered certain
mountains and uplands southward along the mountain ranges across Maryland, West Virginia,
and the elevated regions two or three hundred miles farther south.

A dozen or more varieties of white pine have been developed under cultivation, but they interest
the nurseryman, not the lumberman. In all the wide extension of its range, and during all past
time, nature was never able to develop a single variety of white pine which departed from the
typical species. For that reason it is one of the most interesting objects of study in the tree
kingdom. True, the white pine in the southern mountains differs slightly from the northern tree,
but botanically it is the same. Its wood is a little heavier, its branches are more resinous and
consequently adhere a longer time to the trunk after they die, resulting in lumber with more
knots. The southern wood is more tinged with red, the knots are redder and usually sounder than
in the North.

It is unfortunately necessary in speaking of white pine forests to use the past tense, for most of
the primeval stands have disappeared. The range is as extensive as ever, because wherever a
forest once grew, a few trees remain; but the merchantable timber has been cut in most regions.
The tree bears winged seeds which quickly scatter over vacant spaces, and new growth would
long ago, in most cases, have taken the place of the old, had not fires persistently destroyed the
seedlings. In parts of New England where fire protection is afforded, dense stands of white pine
are coming on, and in numerous instances profitable lumber operations are carried on in second
growth forests. That condition does not exist generally in white pine regions. Primeval stands
were seldom absolutely pure, but sometimes, in bodies of thousands of acres, there was little but
white pine. Generally hardwoods or other softwoods grew with the pine. At its best, it is the
largest pine of the United States, except the sugar pine of California. The largest trees grew in
New England where diameters of six or more feet and heights exceeding 200 feet were found. A
diameter of four and five feet and a height of 150 feet are about the size limits in the Lake States
and the southern mountains. Trees two or three feet through and ninety and 120 tall are a fair
average for mature timber.

The wood of white pine is among the lightest of the commercial timbers of this country, and
among the softest. While it is not strong, it compares favorably, weight for weight, with most
others. It is of rather rapid growth, and the rings of annual increase are clearly defined, and they
contain comparatively few resin ducts. For that reason it may be classed as a close, compact
wood. It polishes well, may be cut with great ease, and after it is seasoned it holds its form better
than most woods. That property fits it admirably for doors and sash and for backing of veneer,
where a little warping or twisting would do much harm.
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The medullary rays are numerous but are too small to be easily seen separately, and do not figure
much in the appearance of the wood. The resin passages are few and small, but the wood
contains enough resin to give it a characteristic odor, which is not usually considered injurious to
merchandise shipped in pine boxes. The white color of the wood gives it much of its value.
Though rather weak, white pine is stiff, rather low in elasticity, is practically wanting in
toughness, has little figure, and when exposed to alternate dryness and dampness it is rated poor
in lasting properties; yet shingles and weather boarding of this wood have been known to stand
half a century. The sapwood is lighter in color than the heart, and decays more quickly.

As long as white pine was abundant it surpassed all other woods of this country in the amount
used. It was one of the earliest exports from New England, and it went to the West Indies and to
Europe. England attempted to control the cutting and export of white pine, but was unsuccessful.
At an early period the rivers were utilized for transporting the logs and the lumber to market,
and that method has continued until the present time. Spectacular log drives were common in
early times in New England, later in New York and Pennsylvania, and still later in Michigan and
the other Lake States. Many billions of feet of faultless logs have gone down flooded rivers. The
scenes in the woods and the life in lumber camps have been written in novels and romances, and
the central figure of it all was white pine.

There are a few things for which this wood is not suitable; otherwise its use has been nearly
universal in some parts of this country. It went into masts and matches, which are the largest and
smallest commodities, and into almost every shape and size of product between. Most of the early
houses and barns in the pine region were built of it. Hewed pine was the foundation, and the
shingles were of split and shaved pine. It formed floors, doors, sash, and shutters. It was the
ceiling within and the weather boarding without. It fenced the fields and bridged the streams. It
went to market as rough lumber, and planing mills turned it out as dressed stock in various
forms. It has probably been more extensively employed by box makers than any other wood, and
though it is scarcer than formerly, hundreds of millions of feet of it are still used annually by box
makers. Scores of millions of feet yearly are demanded by the manufacturers of window shade
rollers, though individually the roller is a very small commodity. In this, as for patterns and many
other things, no satisfactory substitute for white pine has been found.

As a timber tree, it will not disappear from this country, though the days of its greatest
importance are past. Enormous tracts where it once grew will apparently never again produce a
white pine sawlog. The prospect is more encouraging in other regions, and there will always be a
considerable quantity of this lumber in the American market, though the high percentage of good
grades which prevailed in the past will not continue in the future.

White pine belongs in the five needle group, that is, five leaves grow in a bundle. They turn
yellow and fall in the autumn of the second year. The cones are slender, are from five to eleven
inches in length, and ripen and disperse their seeds in the autumn of the second year.
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WESTERN WHITE PINE

(Pinus Monticola)

The silvery luster of the needles of this tree gives it the name silver pine, by which many people
know it. It appears in literature as mountain Weymouth pine, the reference being to the eastern
white pine (Pinus strobus), which is sometimes called Weymouth pine. Finger-cone pine is a
California name; so are mountain pine and soft pine. In the same state it is called little sugar
pine, to distinguish it from sugar pine (Pinus lambertiana), which it resembles in some particulars
but not in all. It is thus seen that California is generous in bestowing names on this tree,
notwithstanding it is not abundant in any part of that state and is unknown in most parts.

The botanical name means “mountain pine,” and that describes the species. It does best among
the mountains, and it ranges from an altitude of from 4,000 feet to 10,000 on the Sierra Nevada
mountains. Sometimes trees of very large size are found near the upper limits of its range, but
the best stands are in valleys and on slopes at lower altitudes. Its range lies in British Columbia,
Montana, Idaho, Washington, Oregon, and California. In the latter state it follows the Sierra
Nevada mountains southward to the San Joaquin river.

This species has been compared with the white pine of the East oftener than with any other
species. The weights of the two woods are nearly the same, and both are light. Their fuel values
are about the same. The strength of the eastern tree is a little higher, but the western species is
stiffer. The woods of both are light in color, but that of the eastern tree is whiter; both are soft,
but again the advantage is with the eastern tree. The western pine generally grows rapidly and
the annual rings are wide; but, like most other species, it varies in its rate of growth, and trunks
are found with narrow rings. The summerwood is thin, not conspicuous, and slightly resinous.
The small resin passages are numerous. The heartwood is fairly durable in contact with the soil.

The western white pine has entered many markets in recent years, but it is difficult to determine
what the annual cut is. Statistics often include this species and the western yellow pine under
one name, or at least confuse one with the other, and there is no way to determine exactly how
much of the sawmill output belongs to each. The bulk of merchantable western white pine lumber
is cut in Idaho and Montana. The stands are seldom pure, but this species frequently
predominates over its associates. When pure forests are found, the yield is sometimes very high,
as much as 130,000 feet of logs growing on a single acre. That quantity is not often equalled by
any other forest tree, though redwood and Douglas fir sometimes go considerably above it.

The western white pine’s needles grow in clusters of five and are from one and a half to four
inches long. The cones are from ten to eighteen inches long. The seeds ripen the second year.
Reproduction is vigorous and the forest stands are holding their own. Trees about one hundred
and seventy-five feet high and eight feet in diameter are met with, but the average size is one
hundred feet high and from two to three feet in diameter, or about the size of eastern white pine.

The wood is useful and has been giving service since the settlement of the country began, fifty or
more years ago. Choice trunks were split for shakes or shingles, but the wood is inferior in
splitting qualities to either eastern white pine or California sugar pine, because of more knots.
The western white pine does not prime itself early or well. Dead limbs adhere to the trunk long
after the sugar pine would shed them. In split products, the western white pine’s principal rival
has been the western red cedar. The pine has been much employed for mine timbers in the
region where it is abundant. Miners generally take the most convenient wood for props, stulls,
and lagging. A little higher use for pine is found among the mines, where is it made into tanks,
flumes, sluice boxes, water pipes, riffle blocks, rockers, and guides for stamp mills. However, the
total quantity used by miners is comparatively small. Much more goes to ranches for fences and
buildings. It is serviceable, and is shipped outside the immediate region of production and is
marketed in the plains states east of the Rocky Mountains, where it is excellent fence material.

A larger market is found in manufacturing centers farther east. Western white pine is shipped to
Chicago where it is manufactured into doors, sash, and interior finish, in competition with all
other woods in that market. It is said to be of frequent occurrence that the very pine which is
shipped in its rough form out of the Rocky Mountain region goes back finished as doors and sash.
When the mountain regions shall have better manufacturing facilities, this will not occur. In the
manufacture of window and hothouse sash, glass is more important than wood, although each is
useless without the other. The principal glass factories are in the East, and it is sometimes
desirable to ship the wood to the glass factory, have the sash made there, and the glazing done;
and the finished sash, ready for use, may go back to the source of the timber.

The same operation is sometimes repeated for doors; but in recent years the mountain region
where this pine grows has been supplied with factories and there is now less shipping of raw
material out and of finished products back than formerly. The development of the fruit industry in
the elevated valleys of Idaho, Montana, Washington, and Oregon has called for shipping boxes in
large numbers, and western white pine has been found an ideal wood for that use. It is light in
weight and in color, strong enough to satisfy all ordinary requirements, and cheap enough to
bring it within reach of orchardists. It meets with lively competition from a number of other
woods which grow abundantly in the region, but it holds its ground and takes its share of the
business.

Estimates of the total stand of western white pine among its native mountains have not been



published, but the quantity is known to be large. It is a difficult species to estimate because it is
scattered widely, large, pure stands being scarce. Some large mills make a specialty of sawing
this species. The annual output is believed to reach 150,000,000 feet, most of which is in Idaho
and Montana.

Mexican WhiTE PINe (Pinus strobiformis) is not sufficiently abundant to be of much importance in
the United States. The best of it is south of the international boundary in Mexico, but the species
extends into New Mexico and Arizona where it is most abundant at altitudes of from 6,000 to
8,000 feet. The growth is generally scattering, and the trunks are often deformed through fire
injury, and are inclined to be limby and of poor form. The best trees are from eighty to one
hundred feet high, and two in diameter; but many are scarcely half that size. The lumbermen of
the region, who cut Mexican white pine, are inclined to place low value on it, not because the
wood is of poor quality, but because it is scarce. It is generally sent to market with western
yellow pine. Excellent grades and quality of this wood are shipped into the United States from
Mexico, but not in large amounts. An occasional carload reaches door and sash factories in
Texas, and woodworkers as far east as Michigan are acquainted with it, through trials and
experiments which they have made. It is highly recommended by those who have tried it. Some
consider it as soft, as easy to work, and as free from warping and checking as the eastern white
pine. In Arizona and New Mexico the tree is known as ayacahuite pine, white pine, and Arizona
white pine. The wood is moderately light, fairly strong, rather stiff, of slow growth, and the bands
of summerwood are comparatively broad. The resin passages are few and large. The wood is light
red, the sapwood whiter. The leaves occur in clusters of five, are three or four inches long, and
fall during the third and fourth years. The seeds are large and have small wings which cannot
carry them far from the parent tree.

PiNvon (Pinus edulis). This is one of the nut pines abounding among the western mountains, and it
is called pinon in Texas, nut pine in Texas and Colorado, pinon pine and New Mexican pinon in
other parts of its range, extending from Colorado through New Mexico to western Texas. It has
two and three leaves to the cluster. They begin to fall the third year and continue through six or
seven years following. The cones are quite small, the largest not exceeding one and one-half
inches in length. Trees are from thirty to forty feet high, and large trunks may be two and one-
half feet in diameter. The tree runs up mountain sides to altitudes of 8,000 or 9,000 feet. It exists
in rather large bodies, but is not an important timber tree, because the trunks are short and are
generally of poor form. It often branches near the ground and assumes the appearance of a large
shrub. Ties of pinon have been used with various results. Some have proved satisfactory, others
have proved weak by breaking, and the ties occasionally split when spikes are driven. The wood’s
service as posts varies also. Some posts will last only three or four years, while others remain
sound a long time. The difference in lasting properties is due to the difference in resinous
contents of the wood. Few softwoods rank above it in fuel value, and much is cut in some
localities. Large areas have been totally stripped for fuel. Charcoal for local smithies is burned
from this pine. The wood is widely used for ranch purposes, but not in large quantities. The
edible nuts are sought by birds, rodents, and Indians. Some stores keep the nuts for sale. The
tree is handicapped in its effort at reproduction by weight, and the small wing power of the
seeds. They fall near the base of the parent tree, and most of them are speedily devoured.
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SUGAR PINE

(Pinus Lambertiana)

This is the largest pine of the United States, and probably is the largest true pine in the world. Its
rival, the Kauri pine of New Zealand, is not a pine according to the classification of botanists; and
that leaves the sugar pine supreme, as far as the world has been explored. David Douglas, the
first to describe the species, reported a tree eighteen feet in diameter and 245 feet high, in
southern Oregon. No tree of similar size has been reported since; but trunks six, ten, and even
twelve feet through, and more than 200 high are not rare.

The range of sugar pine extends from southern Oregon to lower California. Through California it
follows the Sierra Nevada mountains in a comparatively narrow belt. In Oregon it descends
within 1,000 feet of sea level, but the lower limit of its range gradually rises as it follows the
mountains southward, until in southern California it is 8,000 or 10,000 feet above the sea. Its
choice of situation is in the mountain belt where the annual precipitation is forty inches or more.
The deep winter snows of the Sierras do not hurt it. The young trees bear abundant limbs
covering the trunks nearly or quite to the ground, and are of perfect conical shape. When they
are ten or fifteen feet tall they may be entirely covered in snow which accumulates to a depth of a
dozen feet or more. The little pines are seldom injured by the load, but their limbs shed the snow
until it covers the highest twig. The consequence is that a crooked sugar pine trunk is seldom
seen, though a considerable part of the tree’s youth may have been spent under tons of snow.
Later in life the lower limbs die and drop, leaving clean boles which assure abundance of clear
lumber in the years to come.

The tree is nearly always known as sugar pine, though it may be called big pine or great pine to
distinguish it from firs, cedars, and other softwoods with which it is associated. The name is due
to a product resembling sugar which exudes from the heartwood when the tree has been injured
by fires, and which dries in white, brittle excrescences on the surface. Its taste is sweet, with a
suggestion of pitch which is not unpleasant. The principle has been named “pinite.”

The needles of sugar pine are in clusters of five and are about four inches long. They are
deciduous the second and third years. The cones are longer than cones of any other pine of this
country but those of the Coulter pine are a little heavier. Extreme length of 22 inches for the
sugar pine cone has been recorded, but the average is from 12 to 15 inches. Cones open, shed
their seeds the second year, and fall the third. The seeds resemble lentils, and are provided with
wings which carry them several hundred feet, if wind is favorable. This affords excellent
opportunities for reproduction; but there is an offset in the sweetness of the seeds which are
prized for food by birds, beasts and creeping things from the Piute Indian down to the Douglas
squirrel and the jumping mouse.

Sugar pine occupies a high place as a timber tree. It has been in use for half a century. The cut in
1900 was 52,000,000 feet, in 1904 it was 120,000,000; in 1907, 115,000,000, and the next year
about 100,000,000. Ninety-three per cent of the cut is in California, the rest in Oregon. Its stand
in California has been estimated at 25,000,000,000 feet.

The wood of sugar pine is a little lighter than eastern white pine, is a little weaker, and has less
stiffness. It is soft, the rings of growth are wide, the bands of summerwood thin and resinous; the
resin passages are numerous and very large, the medullary rays numerous and obscure. The
heart is light brown, the sapwood nearly white.

Sugar pine and redwood were the two early roofing woods in California, and both are still much
used for that purpose. Sugar pine was made into sawed shingles and split shakes. The shingle is
a mill product; but the shake was rived with mallet and frow, and in the years when it was the
great roofing material in central and eastern California, the shake makers camped by twos in the
forest, lived principally on bacon and red beans, and split out from 200,000 to 400,000 shakes as
a summer’s work. The winter snows drove the workers from the mountains, with from eight to
twelve hundred dollars in their pockets for the season’s work.

The increase in stumpage price has practically killed the shake maker’s business. In the palmy
days when most everything went, he procured his timber for little or nothing. He sometimes
failed to find the surveyor’s lines, particularly if there happened to be a fine sugar pine just
across on a government quarter section. His method of operation was wasteful. He used only the
best of the tree. If the grain happened to twist the fraction of an inch, he abandoned the fallen
trunk, and cut another. The shakes were split very thin, for sugar pine is among the most
cleavable woods of this country. Four or five good trees provided the shake maker’s camp with
material for a year’s work.

Some of the earliest sawmills in California cut sugar pine for sheds, shacks, sluiceboxes, flumes
among the mines; and almost immediately a demand came from the agricultural and stock
districts for lumber. From that day until the present time the sugar pine mills have been busy. As
the demand has grown, the facilities for meeting it have increased. The prevailing size of the
timber forbade the use of small mills. A saw large enough for most eastern and southern timbers
would not slab a sugar pine log. From four to six feet were common sizes, and the lumberman
despised anything small.

In late years sugar pine operators have looked beyond the local markets, and have been sending



their lumber to practically every state in the Union, except probably the extreme South. It comes
in direct competition with the white pine of New England and the Lake States. The two woods
have many points of resemblance. The white pine would probably have lost no markets to the
California wood if the best grades could still be had at moderate prices; but most of the white
pine region has been stripped of its best timber, and the resulting scarcity in the high grades has
been, in part, made good by sugar pine. Some manufacturers of doors and frames claim that
sugar pine is more satisfactory than white pine, because of better behavior under climatic
changes. It is said to shrink, swell, and warp less than the eastern wood.

Sugar pine has displaced white pine to a very small extent only, in comparison with the field still
held by the eastern wood, whose annual output is about thirty times that of the California
species. Their uses are practically the same except that only the good grades of sugar pine go
east, and the corresponding grades of white pine west, and therefore there is no competition
between the poor grades of the two woods. The annual demand for sugar and white pine east of
the Rocky Mountains is probably represented as an average in Illinois, where 2,000,000 feet of
the former and 175,000,000 of the latter are used yearly.

While there is a large amount of mature sugar pine ready for lumbermen, the prospect of future
supplies from new growth is not entirely satisfactory. The western yellow pine is mixed with it
throughout most of its range, and is more than a match for it in taking possession of vacant
ground. It is inferred from this fact that the relative positions of the two species in future forests
will change at the expense of sugar pine. It endures shade when small, and this enables it to
obtain a start among other species; but as it increases in size it becomes intolerant of shade, and
if it does not receive abundance of light it will not grow. A forest fire is nearly certain to kill the
small sugar pines, but old trunks are protected by their thick bark. Few species have fewer
natural enemies. Very small trees are occasionally attacked by mistletoe (Arceuthobium
occidentale) and succumb or else are stunted in their growth.

MEexicaN PiNoN (Pinus cembroides) is known also as nut pine, pinon pine and stone-seed Mexican pinon. It is one
of the smallest of the native pines of this country. The tree is fifteen or twenty feet high and a few inches in
diameter, but in sheltered canyons in Arizona it sometimes attains a height of fifty or sixty feet with a
corresponding diameter. It reaches its best development in northern Mexico and what is found of it in the
United States is the species’ extreme northern extension, in Arizona and New Mexico at altitudes usually above
6,000 feet. It supplies fuel in districts where firewood is otherwise scarce, and it has a small place as ranch
timber. The wood is heavy, of slow growth, the summerwood thin and dense. The resin passages are few and
small; color, light, clear yellow, the sapwood nearly white. If the tree stood in regions well-forested with
commercial species, it would possess little or no value; but where wood is scarce, it has considerable value. The
hardshell nuts resemble those of the gray pine, but are considered more valuable for food. They are not of
much importance in the United States, but in Mexico where the trees are more abundant and the population
denser, the nuts are bought and sold in large quantities. Its leaves are in clusters of three, sometimes two.
They are one inch or more in length, and fall the third and fourth years. Cones are seldom over two inches in
length. The species is not extending its range, but seems to be holding the ground it already has. It bears
abundance of seeds, but not one in ten thousand germinates and becomes a mature tree.
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WHITEBARK PINE
(Pinus Albicaulis)

This interesting and peculiar pine has a number of names, most of which are descriptive. The
whiteness of the bark and the stunted and recumbent position which the tree assumes on bleak
mountains are referred to in the names whitestem pine in California and Montana, scrub pine in
Montana, whitebark in Oregon, white in California, and elsewhere it is creeping pine, whitebark
pine, and alpine whitebark pine. It is a mountain tree. There are few heights within its range
which it cannot reach. Its tough, prostrate branches, in its loftiest situations, may whip snow
banks nine or ten months of the year, and for the two or three months of summer every starry
night deposits its sprinkle of frost upon the flowers or cones of this persistent tree. It stands the
storms of centuries, and lives on, though the whole period of its existence is a battle for life under
adverse circumstances. At lower altitudes it fares better but does not live longer than on the most
sterile peak. Its range covers 500,000 square miles, but only in scattered groups. It touches the
high places only, creeping down to altitudes of 5,000 or 6,000 feet in the northern Rocky
Mountains. It grows from British Columbia to southern California, and is found in Montana,
Idaho, Washington, Oregon, Nevada, Arizona, and California. Its associates are the mountain
climbers of the tree kingdom, Engelmann spruce, Lyall larch, limber pine, alpine fir, foxtail pine,
Rocky Mountain juniper, knobcone pine, and western juniper. Its dark green needles, stout and
rigid, are from one and one-half to two and one-half inches long. They hang on the twigs from five
to eight years. In July the scarlet flowers appear, forming a beautiful contrast with the white bark
and the green needles. In August the seeds are ripe. The cones are from one and one-half to
three inches long. The seeds are nearly half an inch long, sweet to the taste. The few squirrels
and birds which inhabit the inhospitable region where the whitebark pine grows, get busy the
moment the cones open, and few escape. Nature seems to have played a prank on this pine by
giving wings to the seeds and rendering their use impossible. The wing is stuck fast with resin to
the cone scales, and the seed can escape only by tearing its wing off. The heavy nut then falls
plumb to the ground beneath the branches of its parent. It might be supposed that a tree situated
as the whitebark pine is would be provided with ample means of seedflight in order to afford
wide distribution, and give opportunity to survive the hardships which are imposed by
surroundings; but such is not the case. The willow and the cottonwood which grow in fertile
valleys have the means of scattering their seeds miles away; but this bleak mountain tree must
drop its seeds on the rocks beneath. In this instance, nature seems more interested in depositing
the pine nuts where the hungry squirrels can get them, than in furnishing a planting place for the
nuts themselves—therefore, tears off their wings before they leave the cone. The battle for
existence begins before the seeds germinate, and the struggle never ceases. The tree, in parts of
its range, survives a temperature sixty degrees below zero. Its seedlings frequently perish, not
from cold and drought, but because the wind thrashes them against the rocks which wear them
to pieces. Trees which survive on the great heights are apt to assume strange and fantastic
forms, with less resemblance to trees than to great, green spiders sprawling over the rocks.
Trees 500 years old may not be five feet high. Deep snows hold them flat to the rocks so much of
the time that the limbs cannot lift themselves during the few summer days, but grow like vines.
The growth is so exceedingly slow that the new wood on the tips of twigs at the end of summer is
a mere point of yellow. John Muir, with a magnifying glass, counted seventy-five annual rings in a
twig one-eighth of an inch in diameter. Trunks three and one-half inches in diameter may be 225
years old; one of six inches had 426 rings; while a seventeen-inch trunk was 800 years old, and
less than six feet high. Such a tree has a spread of branches thirty or forty feet across. They lie
flat on the ground. Wild sheep, deer, bear, and other wild animals know how to shelter
themselves beneath the prostrate branches by creeping under; and travelers, overtaken by
storms, sometimes do the same; or in good weather the sheepherder or the hunter may spread
his blankets on the mass of limbs, boughs, and needles, and spend a comfortable night on a
springy couch—actually sleeping in a tree top within two feet of the ground. In regions lower
down, the whitebark pine reaches respectable tree form. Fence posts are sometimes cut from it
in the Mono basin, east of the Sierra Nevada mountains. In the Nez Perce National Forest trees
forty feet high have merchantable lengths of twenty-four feet. Similar growth is found in other
regions. In its best growth, the wood of whitebark pine resembles that of white pine. It is light, of
about the same strength as white pine, but more brittle. The annual rings are very narrow; the
small resin passages are numerous. The sapwood is very thin and is nearly white. Men can never
greatly assist or hinder this tree. It will continue to occupy heights and elevated valleys.

BrisTLECONE PINE (Pinus aristata) owes its name to the sharp bristles on the tips of the cone scales.
It is known also as foxtail pine and hickory pine. The latter name is given, not because of
toughness, but on account of the whiteness of the sapwood. It is strictly a high mountain tree,
running up to the timber line at 12,000 feet, and seldom occurring below 6,000 or 7,000 feet. It
maintains its existence under adverse circumstances, its home being on dry, stony ridges, cold
and stormy in winter, and subject to excessive drought during the brief growing season. Trees of
large trunks and fine forms are impossible under such conditions. The bristlecone pine’s bole is
short, tapers rapidly and is excessively knotty. The species reaches its best development in
Colorado. Though it is seldom sawed for lumber, it is of much importance in many localities
where better material is scarce. In central Nevada many valuable mines were developed and
worked by using the wood for props and fuel. Charcoal made of it was particularly important in
that region, and it was carried long distances to supply blacksmith shops in mining camps.
Railways have made some use of it for ties. Though rough, it is liked for fence posts. The resin in



the wood assists in resisting decay, and posts last many years in the dry regions where the tree
grows. Ranchmen among the high mountains build corrals, pens, sheds, and fences of it; but the
fibers of the wood are so twisted and involved that splitting is nearly impossible, and round
timbers only are employed. The bristlecone pine can never be more important in the country’s
lumber supply than it is now. It occupies waste land where no other tree grows, and it crowds out
nothing better than itself. It clings to stony peaks and wind-swept ridges where the ungainly
trunks are welcome to the traveler, miner, or sheepherder who is in need of a shed to shelter
him, or a fire for his night camp. In situations exposed to great cold and drying winds, the
bristlecone pine is a shrub, with little suggestion of a tree, further than its green foliage and
small cones. The needles are in clusters of five. They cling to the twigs for ten or fifteen years.
The seeds are scattered about the first of October, and the wind carries them hundreds of feet.
They take root in soil so sterile that no humus is visible. Young trees and the small twigs of old
ones present a peculiar appearance. The bark is chalky white, but when the trees are old the
bark becomes red or brown.

FoxrtaiL PINE (Pinus balfouriana) owes its name to the clustering of its needles round the ends of the branches,
bristling like a fox’s tail. The needles are seldom more than one and one-half inches in length, and are in
clusters of fives. They cling to the branches ten or fifteen years before falling. The cones are about three inches
long, and are armed with slender spines. The tree is strictly a mountain species and grows at a higher altitude
than any other tree in the United States, although whitebark pine is not much behind it. It reaches its best
development near Mt. Whitney, California, where it is said to grow at an altitude of 15,000 feet above sea level.
It has been officially reported at Farewell Gap, in the Sierra Nevada mountains, at an altitude of 13,000. At
high altitudes it is scrubby and distorted, but in more favorable situations it may be sixty feet high and two in
diameter. On high mountains it is generally not more than thirty feet high and ten inches in diameter. It is of
remarkably slow growth, and comparatively small trees may be 200 or 300 years old. The wood is moderately
light, is soft, weak, brittle. Resin passages are few and very small. The wood is satiny and susceptible of a good
polish, and would be valuable if abundant. The seeds are winged and the wind scatters them widely, but most
of them are lost on barren rocks or drifts of eternal snow. The untoward circumstances under which the tree
must live prevent generous reproduction. It holds its own but can gain no new foothold on the bleak and barren
heights which form its environment. The dark green of its foliage makes the belts of foxtail pines conspicuous
where they grow above the timber line of nearly all other trees. Its range is confined to a few of the highest
mountains of California, particularly about (but not on) Mt. Shasta and among the clusters of peaks about the
sources of Kings and Kern rivers. Those who travel and camp among the highest mountains of California are
often indebted to foxtail pine for their fuel. Near the upper limit of its range it frequently dies at the top, and
stands stripped of bark for many years. The dead wood, which frequently is not higher above the ground than a
man’s head, is broken away by campers for fuel, and it is often the only resource.
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LONGLEAF PINE

(Pinus Palustris)

Longleaf is generally considered to be the most important member of the group of hard or pitch
pines in this country!2l. It is known by many names in different parts of its range, and outside of
its range where the wood is well known.

[2] There is no precise agreement as to what should be included in the group of hard pines in the United
States, but the following twenty-two are usually placed in that class: Longleaf Pine (Pinus palustris),
Shortleaf Pine (Pinus echinata), Loblolly Pine (Pinus teeda), Cuban Pine (Pinus heterophylla), Norway Pine
(Pinus resinosa), Western Yellow Pine (Pinus ponderosa), Chihuahua Pine (Pinus chihuahuana), Arizona Pine
(Pinus arizonica), Pitch Pine (Pinus rigida), Pond Pine (Pinus serotina), Spruce Pine (Pinus glabra),
Monterey Pine (Pinus radiata), Knobcone Pine (Pinus attenuata), Gray Pine (Pinus sabiniana), Coulter Pine
(Pinus coulteri), Lodgepole Pine (Pinus contorta), Jack Pine (Pinus divaricata), Scrub Pine (Pinus virginiana),
Sand Pine (Pinus clausa), Table Mountain Pine (Pinus pungens), California Swamp Pine (Pinus muricata),
Torry Pine (Pinus torreyana).

The names southern pine, Georgia pine, and Florida pine are not well chosen, because there are
other important pines in the regions named. Turpentine pine is a common term, but other species
produce turpentine also, particularly the Cuban pine. Hard pine is much employed in reference to
this tree, and it applies well, but it describes other species also. Heart pine is a lumberman’s
term to distinguish this species from loblolly, shortleaf, and Cuban pines. The sapwood of the
three last named is thick, the heartwood small, while in longleaf pine the sap is thin, the heart
large, hence the name applied by lumbermen. In Tennessee where it is not a commercial forest
tree, it is called brown pine, and in nearly all parts of the United States it is spoken of as yellow
pine, usually with some adjective as “southern,” “Georgia,” or “longleaf.” The persistency with
which Georgia is used as a portion of the name of this tree is due to the fact that extensive
lumbering of the longleaf forests began in that state. The center of operations has since shifted to
the West, and is now in Mississippi, Louisiana, and Texas. The tree has many other names, among
them being pitch pine and fat pine. These have reference to its value in the naval stores industry.
The name longleaf pine is now well established in commercial transactions. It has longer leaves
than any other pine in this country. They range in length from eight to eighteen inches. The
needles of Cuban pine are from eight to twelve inches; loblolly’s are from six to nine; and those of
shortleaf from three to five.

Longleaf pine’s geographic range is more restricted than that of loblolly and shortleaf, but larger
than the range of Cuban pine. Longleaf occupies a belt from Virginia to Texas, following the
tertiary sandy formation pretty closely. The belt seldom extends from the coast inland more than
125 miles. The tree runs south in Florida to Tampa bay. It disappears as it approaches the
Mississippi, but reappears west of that river in Louisiana and Texas. Its western limit is near
Trinity river, and its northern in that region is near the boundary between Louisiana and
Arkansas.

Longleaf attains a height of from sixty to ninety feet, but a few trees reach 130. The diameters of
mature trunks range from one foot to three, usually less than two. The leaves grow three in a
bundle, and fall at the end of the second year. They are arranged in thick, broom-like bunches on
the ends of the twigs. It is a tree of slow growth compared with other pines of the region. Its
characteristic narrow annual rings are usually sufficient to distinguish its logs and lumber from
those of other southern yellow pines. Its thin sapwood likewise assists in identification. The
proportionately high percentage of heartwood in longleaf pine makes it possible to saw lumber
which shows little or no sapwood. It is difficult to do that with other southern pines.

The wood is heavy, exceedingly hard for pine, very strong, tough, compact, durable, resinous,
resin passages few, not conspicuous; medullary rays numerous, not conspicuous; color, light red
or orange, the thin sapwood nearly white. The annual rings contain a large proportion of dark
colored summerwood, which accounts for the great strength of longleaf pine timber. The contrast
in color between the springwood and the summerwood is the basis of the figure of this pine
which gives it much of its value as an interior finish material, including doors. The hardness of
the summerwood provides the wearing qualities of flooring and paving blocks. The coloring
matter in the body of the wood protects it against decay for a longer period than most other
pines. This, in connection with its hardness and strength, gives it high standing for railroad ties,
bridges, trestles, and other structures exposed to weather.

Longleaf pine is as widely used as any softwood in this country. It serves with hardwoods for a
number of purposes. It has been a timber of commerce since an early period, and was exported
from the south Atlantic coast long before the Revolutionary war; but it was later than that when
it came into keen competition with the Riga pine of northern Europe. It has since held its own in
the European markets, and its trade has extended to many other foreign countries, particularly to
the republics of South and Central America, Mexico, and the West Indies.

It did not attain an important position in the commerce of this country until after the Civil war,
but it had a place in shipbuilding before that time, and it has held that place. The builders of cars
employ large quantities for frames and other parts of gondolas, box cars, and coaches. Over
175,000,000 feet were so used in 1909 in Illinois. It is the leading car building timber in this
country. Its great strength, hardness, and stiffness give it that place.

It is scarcely less important as an interior wood for house finish. It is not so much its strength as
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its beauty that recommends it for that purpose. Its beauty is due to a combination of figure and
color. Splendid variety is possible by carefully selecting the material. Manufacturers of furniture,
fixtures, and vehicles are large users of longleaf pine. In these lines its chief value is due to
strength.

In the naval stores industry in this country, it is more important than all other species combined.
For a century and a half it has supplied this country and much of the rest of the world. The
principal commodities made from the resin of this tree are spirits of turpentine and rosin. These
two articles are produced by distilling the resin which exudes from wounds in the tree. The
distillate is spirits of turpentine, the residue is rosin. The manufacture of naval stores has
destroyed tens of thousands of trees in the past; but better methods are now in use and loss is
less. Georgia and South Carolina were once the center of naval stores production; but it has now
moved to Louisiana and Florida.

The supply of longleaf pine has rapidly decreased during the past twenty years, and though the
end is not yet at hand, it is approaching. Young trees are not coming on to take the place of those
cut for lumber. They grow slowly at best, and a new forest could not be produced in less than a
hundred years. Both protection and care have been lacking. Fire usually kills seedlings in their
first or second year. The result is that many extensive tracts where longleaf pine once grew in
abundance have few young and scarcely any old trees now. As far as can be foreseen, this
valuable timber will reach its end when existing stands have been cut.

Cusan PiNE (Pinus heterophylla). The Cuban pine has several local names; slash pine in Georgia,
Florida, Alabama, and Mississippi; swamp pine in Florida, Alabama, and Mississippi; meadow
pine in Florida and Mississippi; pitch pine in Florida; and spruce pine in Alabama. Its range is
confined to the coast region from South Carolina to Louisiana, from sixty to one hundred miles
inland. It is the only pine in the extreme south of Florida. The wood is heavy, hard, very strong,
tough, compact, durable, resinous, the resin passages few but conspicuous, rich dark orange
color, the sapwood often nearly white. The annual ring is usually more than half dark colored
summerwood. The Cuban pine grows rapidly, quickly appropriates vacant ground, and the
species is spreading. Its needles, from eight to twelve inches long, fall the second year. The wood
possesses nearly the strength, hardness, and stiffness of longleaf pine, and the trunks are as
large. The two woods which are so similar in other respects differ in figure, owing to the wider
annual rings of the Cuban pine. The sapwood of the latter species greatly exceeds in thickness
that of longleaf pine. For that reason it is often mistaken for loblolly pine. Cuban pine never goes
to market under its own name, but is mixed with and passes for one of the other southern yellow
pines.

Sanp PiNe (Pinus clausa). This tree is generally twenty or thirty feet high, and eight or twelve
inches in diameter. Under favorable conditions it attains a height of sixty or eighty feet and a
diameter of two. The leaves are two or three inches long, and fall the third and fourth years. Its
range is almost wholly in Florida but extends a little over the northern border. It grows as far
south as Tampa on the west coast, and nearly to Miami on the east. It is not much cut for lumber
because of its small size and generally short, limby trunk. In a few localities shapely boles are
developed, and serviceable lumber is made. It is a poor-land tree, as its name implies. The cones
adhere to the branches many years, and may be partly enclosed in the growing wood.
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SHORTLEAF PINE

(Pinus Echinata)

In the markets the lumber of this species is known as yellow pine, southern yellow pine, and sap
pine, and in some localities the term shortleaf is used. The latter is descriptive, and can be easily
understood when reference is made to the living tree, because its short needles distinguish it
from its associates in the pine forest; but in speaking of lumber only, the reference to the leaves
has less meaning, particularly to one who is not acquainted with the tree’s appearance. Its wood
so closely resembles that of Cuban and loblolly pine that they are not easily distinguished by
sight alone. In the East the name Carolina pine or North Carolina pine is much used, but it is not
often heard west of the Allegheny mountains. Referring to the manner and locality of its growth it
is called slash pine in North Carolina and Virginia, old-field pine in Alabama and Mississippi, and
poor-field pine in Florida. Its tendency to take possession of abandoned ground has given it these
names. It is occasionally called pitch pine in Missouri. That name would not distinguish it in most
parts of the South where several species of pitch pine grow. In some regions it is known as
spruce pine, but the name is not based on any characteristic of the living tree or of its wood. In
North Carolina and Alabama, and in literature, it is sometimes known as rosemary pine, but that
name applies rather to fine timber cut from any southern yellow pine, than to this species in
particular. In Delaware it is known as shortshat and in Virginia as bull pine. To those who are
familiar with the tree’s appearance, the name shortleaf pine is most accurate in definition.

The commercial range of shortleaf pine has contracted to a considerable extent since the
settlement of the country. It once grew as far north as Albany, New York, and from fifty to a
hundred years ago it was lumbered in Pennsylvania, Maryland, and West Virginia in regions
where it has now ceased to exist, or is found only as scattered trees. Its geographical range is
now usually given from New York to Florida, west to Missouri and Oklahoma and northeastern
Texas. It is important in lumber operations in North Carolina and southward, and westward to
the limits of its range. The tree reaches its largest size and attains its finest stands west of the
Mississippi river. In average size it exceeds longleaf pine. It may reach a height above 100 feet
and a trunk diameter of three or four. Squared timbers of large size were formerly exported from
Virginia and North Carolina. Similar sizes cannot now be procured there.

Shortleaf pine varies greatly in the quality and amount of sapwood. It is normally a thick sap tree,
but midway between loblolly and longleaf. The young tree increases rapidly in size until it is from
six to ten inches in diameter, and the yearly rings are wide. The rate of growth then decreases
and during the rest of its life the rings are narrow. This feature is often of assistance in
identifying southern yellow pine logs or large timbers which contain the heart and also the sap.
Wide rings near the heart, followed by narrow ones, and a thick sapwood are pretty good
evidence that the timber—if a southern yellow pine—is shortleaf pine. The rule is not absolute;
for a high authority on timber has said that no infallible rule can be laid down for distinguishing
by sight alone the woods of the four southern yellow pines—longleaf, shortleaf, Cuban, and
loblolly.

The wood of shortleaf pine is strong, heavy, hard, and compact; very resinous, resin passages
large and numerous; medullary rays numerous, conspicuous; color, orange, the sapwood nearly
white. The thoroughly seasoned wood weighs thirty-eight pounds per cubic foot. It is about five
pounds heavier than loblolly pine, five pounds lighter than longleaf, and nearly nine pounds
lighter than Cuban pine. There is so great a variation in weight of shortleaf pine that only general
averages have value.

Shortleaf pine is not as strong as longleaf, and is not so extensively employed in heavy structural
work, but in certain other lines it has the advantage of longleaf. It is softer, and door and sash
makers like it better. It is easier to work, and when manufactured into doors and interior finish
many consider it superior to longleaf. The wide rings of annual growth in the heartwood show
fine contrast in color, and when these are developed by stains and fillers, the grain or figure of
the wood is very pleasing. Where hardness is not an essential, it is much used for floors. It is in
great demand by builders of freight cars, but less for frames and heavy beams than for siding and
decking. Car builders in Illinois bought 77,000,000 feet of it in 1909. That was nearly half of the
entire quantity of this wood used in the state. The second largest users in Illinois were
manufacturers of sash, doors, blinds, and general millwork. If the whole country is considered,
this is probably the largest use of the wood. Makers of boxes and crates in the South employ
large quantities.

The depletion of shortleaf forests has progressed rapidly, but in the absence of reliable statistics
it is impossible to give figures by decades or years. In 1880 an estimate placed the amount west
of the Mississippi at 95,000,000,000 feet. That was probably less than half of the country’s supply
at that time. In 1911 the Commissioner of Corporations estimated that the combined remaining
stand of loblolly and shortleaf pine in the South was 152,000,000,000 feet. It is doubtful if half of
it was shortleaf. In that case, there was less shortleaf pine in the entire South in 1911 than there
was west of the Mississippi river thirty years before.

Rapid decrease in total stand of a species does not necessarily imply exhaustion. The cut will fall
off as scarcity pinches. In the case of shortleaf pine, an influence is active which will bring good
results in the future. This pine reproduces with vigor. Its small triangular seeds are equipped
with wings which carry them into vacant areas where they quickly germinate if they fall on



mineral soil. The seedling trees suffer much from fire, but their power of resistance is fairly good,
and dense new growth is coming on in many localities. A good many years are required to bring a
seedling to maturity, but it will reach sawlog size sometime, and there is no question but that the
market will welcome it.

The shortleaf pine is peculiar among eastern softwoods in one respect. Stumps will sprout. That
occurs oftener west of the Mississippi than east. However, the tree’s ability to send up sprouts
from the stump is of little practical value, since the sprouts seldom or never develop into
merchantable trees. In that respect it differs from the other well-known sprouting softwood of
this country, the California redwood, whose numerous sprouts grow into large trunks.

Spruck PINE (Pinus glabra). This is one of the softest and the whitest of the hard pines of this
country. Nothing but its scarcity stands in the way of its becoming an important timber tree. The
best of it is a satisfactory substitute for white pine in the manufacture of doors. It grows rapidly,
and the wide rings contain a high percentage of light colored springwood, though there is enough
summerwood of darker color to give the dressed lumber a character. It weighs about the same as
northern white pine, but is weaker. In South Carolina and Florida it is called white pine, but the
name spruce is more general. It is known also as kingstree, poor pine, Walter’s pine, and lowland
spruce pine. Its range is restricted to southern South Carolina, northern Florida and southern
Alabama and Mississippi, and northeastern Louisiana. Its leaves are from one and a half to three
inches in length, grow two in a bundle, and fall the second and third years. Large and well-
formed trunks attain a height of from eighty to 100 feet and a diameter from two to nearly three.
It reaches its best development in northwestern Florida, and its light, symmetrical trunks have
long been in use there as masts for small vessels. It is too scarce to attract much attention from
lumbermen, but they are well acquainted with its good qualities, and some of them take pains to
keep the lumber separate from associated pines, and sell it to manufacturers of doors and
interior finish. The bark bears considerable resemblance to spruce, which probably accounts for
the name of the tree.

TaBLE MountaIiN PINE (Pinus pungens). The French botanist, Michaux the younger, has been criticized for the
statement which he made more than a hundred years ago that this species was confined to a certain flat-topped
mountain in the southern Appalachian ranges, and he called it table mountain pine. It lacked much of being
confined within the narrow limits where it was discovered. It grows in New Jersey, Pennsylvania, Maryland,
District of Columbia, Virginia, West Virginia, Kentucky, Tennessee, North Carolina, and Georgia. Its other
names are prickly pine, hickory pine, and southern mountain pine. It supplies timber in all parts of its range,
but, except in very restricted localities, it is not abundant. The lumber in the market is seldom distinguished
from other pines, but some of the Tennessee mills sell it separately to local customers. The wood is medium
light, rather strong (about like Pinus rigida, or pitch pine, which it resembles in other respects), is less stiff
than white pine, and is resinous. The thick sapwood is nearly white, the heartwood brown. It is not a durable
timber in contact with the ground. Its fuel value is low. Its needles grow in clusters of two, and are generally
less than two inches long. The cones which are in clusters of from three to eight, and from two to three and a
half inches long, are armed with stout, curved hooks. The cones shed their seeds irregularly during two or
three years, and sometimes hang on the trees for twenty years. In open ground this pine occasionally produces
fertile seeds when only a few feet high. Its forest form and open-ground form are quite different. In thick woods
the tree is tall, with good bole, but in open ground it is only twenty or thirty feet high, and is covered with limbs
almost to the ground.
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LOBLOLLY PINE
(Pinus Taeda)

Few trees have more names than this. The names, however, may be separated into groups, one
group referring to the foliage, another to the situations in which the tree grows, and a third to
certain characters or uses of the wood. Names descriptive of the leaves are longschat pine,
longshucks pine, shortleaf pine, foxtail pine, and longstraw pine. The names which refer to
locality or situation are loblolly pine, old-field pine, slash pine, black slash pine, Virginia pine,
meadow pine and swamp pine. Names which refer to the character of the wood or of the standing
tree are torch pine, rosemary pine, frankincense pine, cornstalk pine, spruce pine, and yellow
pine. Not one of these names is applied to the tree in its entire range, and it has several names
other than those listed. Sap pine is widely applied to the lumber, because the tree’s sapwood is
very thick, sometimes amounting to eighty per cent of a trunk. It has borne the name old-field
pine for a hundred and fifty years in Virginia, and the name suggests a good deal of history. Some
of the improvident early Virginia tobacco growers neglected to fertilize their fields, and the land
wore out under constant cropping, and was abandoned. The pine quickly took possession, for the
fields which were too far exhausted to produce tobacco or corn were amply able to grow dense
stands of loblolly pine, and the farmers noticing this, called it old-field pine. It has been taking
possession of abandoned fields in Virginia and North Carolina ever since, and the name still
applies. The tree grows from New Jersey to Florida, west to Texas, north to Oklahoma,
Tennessee, and West Virginia, but it does not cover the whole territory thus outlined. It is very
scarce near its northern limit. There is evidence that the range of loblolly has extended in historic
times, not into new or distant regions, but outside the borders which once marked its range.
Since white men in Texas stopped the Indians’ grass fires, the pine has encroached upon the
prairie. Early writers in Virginia and North Carolina spoke of pine as scarce or totally wanting,
except on the immediate coast. It is now found from one hundred to two hundred miles inland,
and many sawmills now cut logs which have grown in fields abandoned since the Revolutionary
war. This has occurred on the Atlantic coast rather than west of the Appalachian ranges of
mountains. Virginia has more sawmills than any other state, and many of them are working on
loblolly pine which has grown in the last hundred years.

The tree bears seeds abundantly and scatters them widely. It is vigorous, grows with great
rapidity, and is able to fight its way if it finds conditions in any way favorable. Turpentine
operators have not found the working of loblolly pine profitable, and this has relieved it of a drain
which has done much to deplete the southern forests of longleaf pine.

Loblolly’s leaves are from six to nine inches long, and fall the third year. This species, in common
with other southern yellow pines, is disposed to grow tall, clear trunks, with a meager supply of
limbs and foliage at the top. The lumber sawed from trunks of that kind is clear of knots. No
other important forest tree of the United States comes as nearly being a cultivated tree as the
loblolly pine. This is particularly true in the northeastern part of its range, in North Carolina,
Virginia, and Maryland. Though nature has done the actual planting, men provided the seed beds
by giving up old fields to that use; and many of the stands are as thick and even as if they had
been planted and cared for by regular forestry methods. Trees are from eighty to one hundred
feet tall, and from two to four in diameter, some very old ones being a little larger.

The annual rings of loblolly pine are broad, with good contrast between the spring and summer
growth. The wood is light, not strong, brittle, not durable, very resinous, the resin passages are
few and not conspicuous; medullary rays are numerous and obscure; color, light brown, the thick
sapwood orange or nearly white. When this tree is of slow growth it is lighter, less resinous, and
has thinner sapwood. It is sometimes known as rosemary pine.

The use of loblolly pine lumber was greatly stimulated when the custom of drying it in kilns
became general. It is largely sapwood and dries slowly in air. Its market is found in all eastern
and central parts of the United States, and it is exported to Europe and Central and South
America. It is a substantial material for many common purposes and its use is very large on the
Atlantic coast. In quantity it exceeds any other species in the wood-using industries of Maryland,
and all others combined in North Carolina. It is not as often employed in heavy structural timbers
as longleaf pine, but in the market of which Baltimore is the center, much use is made of it for
that purpose. It is ten pounds a cubic foot lighter than longleaf, has about three-fourths of the
strength, and nearly four-fifths of longleaf’s elasticity. It is thus seen to be considerably inferior
to it as a structural timber where heavy loads must be sustained; but builders use it for many
purposes in preference to or on an equality with longleaf. It is fine for interior finish and doors.
Railroads employ large quantities in building freight cars, much for crossties, and bridge builders
find many places for it. It is not a long lasting wood when exposed to weather, unless it has been
treated with creosote to preserve it from decay. It is one of the most easily treated woods.

In North Carolina and Virginia loblolly tobacco hogsheads are common; and box factories within
easy reach of it use much. A list of its uses, compiled from reports of factory operations in
Maryland, will give an idea of the range it covers: Basket bottoms, beer bottle boxes, boats, cart
bodies, crates, flooring, frames for doors and windows, fruit boxes, interior finish, nail kegs,
oyster boxes, seats for boats, siding for houses, staves for slack cooperage, store fixtures, wagon
beds, balusters, brackets, chiffoniers, mantels, molding, picture frames, stair railing, sash,
scrollwork, sideboards, tables.



The amount of loblolly pine timber in this country is not known. No other important species
comes so near growing as much as is cut from year to year. It covers 200,000 square miles with
stands ranging from little or nothing in some parts to 20,000 feet per acre in others, or more in
exceptional cases. The area of fully stocked loblolly pine is believed to be as large now as it ever
was. Before the Civil war it was predicted that its period of greatest production was over; but
large tracts are now being logged on which the pine seeds had not been sown in 1860.

Ponp PiNE (Pinus serotina). Sargent’s table of weights of woods shows this to be the heaviest pine
of the United States; but, as his calculations were made from a single sample which grew in
Duval county, Florida, further data should be secured before his figures, 49.5 pounds per cubic
foot, are accepted as an average weight for the species. It is rated in strength about equal to
longleaf and Cuban pine. Its structure shows a large percentage of dense summerwood in the
yearly ring. The leaves are in clusters of three, rarely four, and are six or eight inches long, and
fall in their third and fourth years. The name suggests that the cones are tightly closed, and that
they adhere tenaciously to the twigs on which they grow. This is found true. The principal
impression made on a person who sees the pond pine for the first time is that it is overloaded
with cones, and that it must be a prolific seeder. Better acquaintance modifies the latter part of
that impression. It is overloaded with cones, but most of them are many years old, and have long
been seedless, although most of the trees have the seed crops of two years on the branches at
one time. Enough seed is shed to perpetuate the species, but too little to insure an aggressive
spread into surrounding vacant ground. The pond pine may reach a diameter of three feet and a
height of eighty, but that is twice the average size. The wood is very resinous, and is brittle.

ScruB PINE (Pinus virginiana). This tree is often called Jersey pine because it is a prominent feature of the
landscapes in the southern part of that state where it has spread extensively since the settlement of the
country. Its short needles have been responsible for several of its names, among them being shortshuck pine in
Maryland and Virginia, shortshat pine in Delaware, shortleaved pine in North Carolina, and spruce pine and
cedar pine in some parts of the South. In Tennessee it is known as nigger pine, and in some parts of North
Carolina as river pine. The range is fairly well outlined by the above discussion of its names. It grows from New
York to South Carolina, and west of the mountains it is found in northern Alabama and middle Tennessee, in
Kentucky and West Virginia. It reaches its largest size in southern Indiana where it is sometimes 100 feet high
and three in diameter. It is there a valuable tree for many purposes, but is not abundant. Its average size is
small in the eastern states, usually not over fifty feet high, and often little more than half of that. Few trunks
east of the Allegheny mountains are more than eighteen inches in diameter. The name scrub pine is an index to
the opinions held by most people regarding this tree. It is often considered an encumbrance rather than an
asset; yet statistics of wood-using industries hardly justify that view. Millions of feet of it are employed annually
in each of the states of New Jersey, Maryland, Virginia, and North Carolina, for boxes, slack cooperage, and
common lumber. The wood is moderately strong, but is not stiff. It is medium light, soft, brittle, with
summerwood narrow and very resinous. Its color is light orange or yellow, the thick sapwood ivory white. The
needles are from one and a half to three inches long, and fall in the third and fourth years. Cones are two or
three inches long, and scatter their seeds in autumn. The wings are too small to carry the seeds far, yet the
tree succeeds in quickly spreading into surrounding vacant spaces. Cones adhere to the branches three or four
years. Tar makers and charcoal burners utilized scrub pine in New Jersey, northeastern Maryland and
southeastern Pennsylvania a century and a half ago. The tree seems to be as abundant now as it ever was.
Unless it occupies very poor land—which it generally does—the growth is liable to be suppressed and crowded
to death by broadleaf trees before the stands become very old. As a species, it is weak in self-defense, and it
owes its survival to its habit of retreating to poor soils where enemies cannot follow. It may be said of it as the
Roman historian Tacitus said of certain men: “The cowards fly the farthest, and are the longest survivors.”




NORWAY PINE

NoRwAY PINE




NORWAY PINE

(Pinus Resinosa)

Early explorers who were not botanists mistook this tree for Norway spruce, and gave it the
name which has since remained in nearly all parts of its range. It is called red pine also, and this
name is strictly descriptive. The brown or red color of the bark is instantly noticed by one who
sees the tree for the first time. In the Lake States it has been called hard pine for the purpose of
distinguishing it from the softer white pine with which it is associated. In England they call it
Canadian red pine, because the principal supply in England is imported from the Canadian
provinces.

Its chief range lies in the drainage basin of the St. Lawrence river, which includes the Great
Lakes and the rivers which flow into them. Newfoundland forms the eastern and Manitoba the
western outposts of this species. It is found as far south as Massachusetts, Pennsylvania,
northern Ohio, central Michigan, Wisconsin, and Minnesota. It conforms pretty generally to the
range of white pine but does not accompany that species southward along the Appalachian
mountain ranges across West Virginia, Virginia, Kentucky, and Tennessee. Where it was left to
compete in nature’s way with white pine, the contest was friendly, but white pine got the best of
it. The two species grew in intermixture, but in most instances white pine had from five to twenty
trees to Norway’s one. As a survivor under adversity, however, the Norway pine appears to
surpass its great friendly rival, at least in the Lake States where the great pineries once
flourished and have largely passed away. Solitary or small clumps of Norway pines are
occasionally found where not a white pine, large or small, is in sight.

The forest appearance of Norway pine resembles the southern yellow pines. The stand is open,
the trunks are clean and tall, the branches are at the top. The Norway’s leaves are in clusters of
two, and are five or six inches long. They fall during the fourth or fifth year. Cones are two inches
long, and when mature, closely resemble the color of the tree’s bark, that is, light chestnut
brown. Exceptionally tall Norway pines may reach a height of 150 feet, but the average is seventy
or eighty, with diameters of from two to four. Young trees are limby, but early in life the lower
branches die and fall, leaving few protruding stubs or knots. It appears to be a characteristic that
trunks are seldom quite straight. They do not have the plumb appearance of forest grown white
pine and spruce.

The wood of Norway pine is medium light, its strength and stiffness about twenty-five per cent
greater than white pine, and it is moderately soft. The annual rings are rather wide, indicating
rapid growth. The bands of summerwood are narrow compared with the springwood, which gives
a generally light color to the wood, though not as light as the wood of white pine. The resin
passages are small and fairly numerous. The sapwood is thick, and the wood is not durable in
contact with the soil.

Norway pine has always had a place of its own in the lumber trade, but large quantities have
been marketed as white pine. If such had not been the case, Norway pine would have been much
oftener heard of during the years when the Lake State pineries were sending their billions of feet
of lumber to the markets of the world.

Because of the deposit of resinous materials in the wood, Norway pine stumps resist decay much
better than white pine. In some of the early cuttings in Michigan, where only stumps remain to
show how large the trees were and how thick they stood, the Norway stumps are much better
preserved than the white pine. Using that fact as a basis of estimate, it may be shown that in
many places the Norway pine constituted one-fifth or one-fourth of the original stand. The
lumbermen cut clean, and statistics of that period do not show that the two pines were generally
marketed separately. In recent years many of the Norway stumps have been pulled, and have
been sold to wood-distillation plants where the rosin and turpentine are extracted.

At an early date Norway pine from Canada and northern New York was popular ship timber in
this country and England. Slender, straight trunks were selected as masts, or were sawed for
decking planks thirty or forty feet long. Shipbuilders insisted that planks be all heartwood,
because when sapwood was exposed to rain and sun, it changed to a green color, due to the
presence of fungus. The wood wears well as ship decking. The British navy was still using some
Norway pine masts as late as 1875.

The scarcity of this timber has retired it from some of the places which it once filled, and the
southern yellow pines have been substituted. It is still employed for many important purposes,
the chief of which is car building, if statistics for the state of Illinois are a criterion for the whole
country. In 1909 in that state 24,794,000 feet of it were used for all purposes, and 14,783,000
feet in car construction.

For many years Chicago has been the center of the Norway pine trade. It is landed there by lake
steamers and by rail, and is distributed to ultimate consumers. The uses for the wood, as
reported by Illinois manufacturers, follow: Baskets, boxes, boats, brackets, casing and frames for
doors and windows, crating, derricks for well-boring machines, doors, elevators, fixtures for
stores and offices, foot or running boards for tank cars, foundry flasks, freight cars, hand rails,
insulation for refrigerator cars, ladders, picture moldings, roofing, sash, siding for cattle cars,
sign boards and advertising signs, tanks, and windmill towers.



As with white pine, Norway pine has passed the period of greatest production, though much still
goes to market every year and will long continue to do so. The land which lumbermen denuded in
the Lake States, particularly Michigan and Wisconsin, years ago, did not reclothe itself with
Norway seedlings. That would have taken place in most instances but for fires which ran
periodically through the slashings until all seedlings were destroyed. In many places there are
now few seedlings and few large trees to bear seeds, and consequently the pine forest in such
places is a thing of the past. The outlook is better in other localities.

The Norway pine is much planted for ornament, and is rated one of the handsomest of northern
park trees.

PrrcH PINE (Pinus rigida). The name pitch pine is locally applied to almost every species of hard, resinous pine in
this country. The Pinus rigida has other names than pitch pine. In Delaware it is called longleaved pine, since
its needles are longer than the scrub pine’s with which it is associated. For the same reason it is known in some
localities as longschat pine. In Massachusetts it is called hard pine, in Pennsylvania yellow pine, in North
Carolina and eastern Tennessee black pine, and black Norway pine in New York. The botanical name is
translated “rigid pine,” but the rigid refers to the leaves, not the wood. Its range covers New England, New
York, Pennsylvania, southern Canada, eastern Ohio, and southward along the mountains to northern Georgia. It
has three leaves in a cluster, from three to five inches long, and they fall the second year. Cones range in
length from one to three inches, and they hang on the branches ten or twelve years. The wood is medium light,
moderately strong, but low in stiffness. It is soft and brittle. The annual rings are wide, the summerwood broad,
distinct, and very resinous. Medullary rays are few but prominent; color, light brown or red, the thick sapwood
yellow or often nearly white. The difference in the hardness between springwood and summerwood renders it
difficult to work, and causes uneven wear when used as flooring. It is fairly durable in contact with the soil.

The tree attains a height of from forty to eighty feet and a diameter of three. This pine is not found in extensive
forests, but in scattered patches, nearly always on poor soil where other trees will not crowd it. Light and air
are necessary to its existence. If it receives these, it will fight successfully against adversities which would be
fatal to many other species. In resistance to forest fires, it is a salamander among trees. That is primarily due
to its thick bark, but it is favored also by the situations in which it is generally found—open woods, and on soil
so poor that ground litter is thin. It is a useful wood for many purposes, and wherever it is found in sufficient
quantity, it goes to market, but under its own name only in restricted localities. Its resinous knots were once
used in place of candles in frontier homes. Tar made locally from its rich wood was the pioneer wagoner’s axle
grease, and the ever-present tar bucket and tar paddle swung from the rear axle. Torches made by tying
splinters in bundles answered for lanterns in night travel. It was the best pine for floors in some localities. It is
probably used more for boxes than for anything else at present. In 1909 Massachusetts box makers bought
600,000 feet, and a little more went to Maryland box factories. Its poor holding power on spikes limits its
employment as railroad ties and in shipbuilding. Carpenters and furniture makers object to the numerous
knots. Country blacksmiths who repair and make wagons as a side line, find it suitable for wagon beds. It is
much used as fuel where it is convenient.

Torrey PINE (Pinus torreyana), called del mar pine and Soledad pine, is an interesting tree from the fact that its
range is so restricted that the actual number of trees could be easily known to one who would take the trouble
to count them. A rather large quantity formerly occupied a small area in San Diego county, California, but
woodchoppers who did not appreciate the fact that they were exterminating a species of pine from the face of
the earth, cut nearly all of the trees for fuel. Its range covered only a few square miles, and fortunately part of
that was included in the city limits of San Diego. An ordinance was passed prohibiting the cutting of a Torrey
pine under heavy penalty, and the tree was thus saved. A hundred and fifty miles off the San Diego coast a few
Torrey pines grow on the islands of Santa Cruz and Santa Rosa, and owing to their isolated situation they bid
fair to escape the cordwood cutter for years to come. Those who have seen this tree on its native hills have
admired the gameness of its battle for existence against the elements. Standing in the full sweep of the ocean
winds, its strong, short branches scarcely move, and all the agitation is in the thick tufts of needles which cling
to the ends of the branches. Trees exposed to the seawinds are stunted, and are generally less than a foot in
diameter and thirty feet high; but those which are so fortunate as to occupy sheltered valleys are three or four
times that size. The needles are five in a cluster. The cones persist on the branches three or four years. The
wood is light, soft, moderately strong, very brittle; the rings of yearly growth are broad, and the yellow bands
of summerwood occupy nearly half. The sapwood is very thick and is nearly white.
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WESTERN YELLOW PINE

(Pinus Ponderosa)

The range of western yellow pine covers a million square miles. Its eastern boundary is a line
drawn from South Dakota to western Texas. The species covers much of the country between
that line and the Pacific ocean. It is natural that it should have more names than one in a region
so extensive. It is best known as western yellow pine, but lumbermen often call it California white
pine. The standing timber is frequently designated bull pine, but that name is not often given to
the lumber. Where there is no likelihood of confusing it with southern pines, it is called simply
yellow pine. The name heavy-wooded pine, sometimes applied to the lumber in England, is
misleading. When well seasoned it weighs about thirty pounds per cubic foot, and ordinarily it
would not be classed heavy. In California it is called heavy pine, but that is to distinguish it from
sugar pine which is considerably lighter. The color of its bark has given it the name Sierra
brownbark pine. The same tree in Montana is called black pine.

The tree has developed two forms. Some botanists have held there are two species, but that is
not the general opinion. In the warm, damp climate of the Pacific slope the tree is larger, and
somewhat different in appearance from the form in the Rocky Mountain region. The same
observation holds true of Douglas fir.

The wood of western yellow pine is medium light, not strong, is low in elasticity, medullary rays
prominent but not numerous; resinous, color light to reddish, the thick sapwood almost white.
The annual rings are variable in width, and the proportionate amounts of springwood and
summerwood also vary. It is not durable in contact with the ground.

The wood is easy to work and some of the best of it resembles white pine, but as a whole it is
inferior to that wood, though it is extensively employed as a substitute for it in the manufacture
of doors, sash, and frames. It is darker than white pine, harder, heavier, stronger, almost exactly
equal in stiffness, but the annual rings of the two woods do not bear close resemblance.

The tree reaches a height of from 100 to 200 feet, a diameter from three to seven. It is
occasionally much larger. Its size depends much on its habitat. The best development occurs on
the Sierra Nevada mountains in California and the best wood comes from that region, though
certain other localities produce high-grade lumber.

Western yellow pine holds and will long hold an important place in the country’s timber
resources. The total stand has been estimated at 275,000,000,000 feet, and is second only to that
of Douglas fir, though the combined stand of the four southern yellow pines is about
100,000,000,000 feet larger. It is a vigorous species, able to hold its ground under ordinary
circumstances. Next to incense cedar and the giant sequoias which are associated with it in the
Sierra Nevada mountains, it is the most prolific seed bearer of the western conifers, and its seeds
are sufficiently light to insure wide distribution. It is gaining ground within its range by taking
possession of vacant areas which have been bared by lumbering or fire. In some cases it crowds
to death the more stately sugar pine by cutting off its light and moisture. It resists fire better
than most of the forest trees with which it is associated. On the other hand, it suffers from
enemies more than its associates do. A beetle (Dendroctonus ponderosae), destroys large stands.
In the Black Hills in 1903 its ravages killed 600,000,000 feet.

This splendid pine has run the gamut of uses from the corral pole of the first settler to the
paneled door turned out by the modern factory. It has almost an unlimited capacity for
usefulness. It grows in dry regions of the Rocky Mountains where it is practically the only source
of wood supply; and it is equally secure in its position where forests are abundant and fine. It has
supplied props, stulls, and lagging for mines in nearly every state touched by its range. Without
its ties and other timbers some of the early railroads through the western mountains could
scarcely have been built. It has been one of the leading flume timbers in western lumber and
irrigation development. It fenced many ranches in early times and is still doing so. It is used in
general construction, and in finish; from the shingle to the foundation sill of houses. It finds its
way to eastern lumber markets. Almost 20,000,000 feet a year are used in Illinois alone.
Competition with eastern white pine is met in the Lake States because, grade for grade, the
western wood is cheaper, until lower grades are reached. The western yellow pine, in the eastern
market, is confused with the western white pine of Idaho and Montana (Pinus monticola) and
separate statistics of use are impossible.

The makers of fruit boxes in California often employ the yellow pine in lieu of sugar pine which
once supplied the whole trade. It is also used by coopers for various containers, but not for
alcoholic liquors.

The leaves are in clusters of twos and threes, and are from five to eleven inches long. Most of
them fall during the third year. The cones are from three to six inches long, and generally fall
soon after they reach maturity.

CouLTeER PINE (Pinus coulteri) is also known as nut pine, big cone pine, and long cone pine. It is a California
species, scarce, but of much interest because of its cones. They are larger than those of any other American
pine and are armed with formidable curved spines from half an inch to an inch and a half in length. The cones
are from ten to fourteen inches long. The tree is found on the Coast Range mountains from the latitude of San
Francisco to the boundary between California and Mexico. It thrives at altitudes of from 3,000 to 6,000 feet. It
never occurs in pure stands and the total amount is small. It looks like the western yellow pine, but is much



inferior in size. Trunks seldom attain a length of fifteen feet or a diameter of two. There is no evidence that
Coulter pine is increasing its stand on the ground which it already occupies, or spreading to new ground. The
wood is light, soft, moderately strong, and very tough. The annual rings are narrow and consist largely of
summerwood. The heartwood is light red, the thick sapwood nearly white. It is a poor tree for lumber, and it
has been little used in that way, but has been burned for charcoal for blacksmith shops, and much is sold as
cordwood. The leaves of Coulter pine are in clusters of three, and they fall during the third and fourth years.

CaLiFORNIA SwaMmp PINE (Pinus muricata) clearly belongs among minor species listed as timber trees. It meets a
small demand for skids, corduroy log roads, bridge floors, and scaffolds in the redwood logging operations in
California. It is scattered along the Pacific coast 500 miles, beginning in Lower California and ending a
hundred miles north of San Francisco. It is known as dwarf marine pine, pricklecone pine, bishop pine, and
obispo pine. The last name is the Spanish translation of the English word bishop. The largest trees seldom
exceed two feet in diameter, and a height of ninety feet. The average size is little more than half as much. The
wood is very strong, hard, and compact, and the annual growth ring is largely dense summerwood. Resin
passages are few, but the wood is resinous, light brown in color, and the thick sapwood is nearly white. The
needles are in clusters of two, and are from four to six inches long. They begin to fall the second year. Some of
the trees retain their cones until death, but the seeds are scattered from year to year. Under the stimulus of
artificial conditions in the redwood districts this pine seems to be spreading. Its seeds blow into vacant ground
from which redwood has been removed, and growth is prompt. The seedlings are not at all choice as to soil, but
take root in cold clay, in peat bogs, on barren sand and gravel, and on wind-swept ridges exposed to ocean
fogs. Its ability to grow where few other trees can maintain themselves holds out some hope that its usefulness
will increase.

MonTEREY PINE (Pinus radiata). This scarce and local species is restricted to the California coast south of San
Francisco, and to adjacent islands. Under favorable circumstances it grows rapidly and promises to be of more
importance as a lumber source in the future than it has been in the past. It is, however, somewhat particular as
to soil. It must have ground not too wet or too dry. If these requirements are observed, it is a good tree for
planting. Its average height is seventy or ninety feet, diameter from eighteen to thirty inches. Trunks six feet in
diameter are occasionally heard of. The wood is light, soft, moderately strong, tough, annual rings very wide
and largely of springwood; color, light brown, the very thick sapwood nearly white. The leaves are from four to
six inches long, in clusters of two and three, and fall the third year. Cones are from three to five inches long.
The lumber is too scarce at present to have much importance, but its quality is good. In appearance it
resembles wide-ringed loblolly pine, and appears to be suitable for doors and sash, and frames for windows and
doors. Its present uses are confined chiefly to ranch timbers and fuel. If it ever amounts to much as a lumber
resource, it will be as a planted pine, and not in its natural state.

Jack PINE (Pinus divaricata) is a far northern species which extends its range southward in the United States,
from Maine to Minnesota, and reaches northern Indiana and Illinois. It grows almost far enough north in the
valley of Mackenzie river to catch the rays of the midnight sun. It must necessarily adapt itself to
circumstances. When these are favorable, it develops a trunk up to two feet in diameter and seventy feet tall;
but in adversity, it degenerates into a many-branched shrub a few feet high. The average tree in the United
States is thirty or forty feet tall, and a foot or more in diameter. Its name is intended as a term of contempt,
which it does not deserve. Others call it scrub pine which is little better. Its other names are more respectful,
Prince’s pine in Ontario, black pine in Wisconsin and Minnesota, cypress in Quebec and the Hudson Bay
country, Sir Joseph Banks’ pine in England, and juniper in some parts of Canada. “Chek pine” is frequently
given in its list of names, but the name is said to have originated in an attempt of a German botanist to
pronounce “Jack pine” in dictating to a stenographer. The tree straggles over landscapes which otherwise
would be treeless. It is often a ragged and uncouth specimen of the vegetable kingdom, but that is when it is at
its worst. At its best, as it may be seen where cared for in some of the Michigan cemeteries, it is as handsome a
tree as anyone could desire. The characteristic thinness and delicacy of its foliage distinguish it at once from its
associates. The peculiar green of its soft, short needles wins admiration. The wood is light, soft, not strong;
annual rings are moderately wide, and are largely composed of springwood. The thin bands of summerwood
are resinous, and the small resin ducts are few. The thick sapwood is nearly white, the heartwood brown or
orange. It is not durable.

Jack pine can never be an important timber tree, because too small; but a considerable amount is used for bed
slats, nail kegs, plastering lath, barrel headings, boxes, mine props, pulpwood, and fuel. Aside from its use as
lumber and small manufactured products, it has a value for other purposes. It can maintain its existence in
waste sands; and its usefulness is apparent in fixing drifting dunes along some of the exposed shores of Lake
Michigan and Lake Superior. It lives on dry sand and sends its roots several feet to water; or, under
circumstances entirely different, it thrives in swamps where the watertable is little below the surface of the
ground. It fights a brave battle against adversities while it lasts, but it does not live long. Sixty years is old age
for this tree. It grows fast while young, but later it devotes all its energies to the mere process of living, and its
increase in size is slow, until at a period when most trees are still in early youth, it dies of old age, and the
northern winds quickly whip away its limbs, leaving the barkless trunk to stand a few years longer.
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LODGEPOLE PINE

(Pinus Contorta)

The common name of this tree was given it because its tall, slender, very light poles were used by
Indians of the region in the construction of their lodges. They selected poles fifteen feet long and
two inches in diameter, set them in a circle, bent the tops together, tied them, and covered the
frame with skins or bark. The poles were peeled in early summer, when the Indians set out upon
their summer hunt, and were left to season until fall, when they were carried to the winter’s
camping place, probably fifty miles distant. Tamarack is a common name for this pine in much of
its range; it is likewise known as black pine, spruce pine, and prickly pine. Its leaves are from one
to two inches long, in clusters of two. The small cones adhere to the branches many years—
sometimes as long as twenty—without releasing the seeds, which are sealed within the cone by
accumulated resin. The vitality of the seeds is remarkable. They don’t lose their power of
germination during their long imprisonment.

The lodgepole pine has been called a fire tree, and the name is not inappropriate. It profits by
severe burning, as some other trees of the United States do, such as paper birch and bird cherry.
The sealed cones are opened by fire, which softens the resin, and the seeds are liberated after
the fire has passed, and wing their flight wherever the wind carries them. The passing fire may
be severe enough to kill the parent tree without destroying or bringing down the cones. The
seeds soon fall on the bared mineral soil, where they germinate by thousands. More than one
hundred thousand small seedling trees may occupy a single acre. Most of them are ultimately
crowded to death, but a thick stand results. Most lodgepole pine forests occupy old burns. The
tree is one of the slowest of growers. It never reaches large size—possibly three feet is the limit.
It is very tall and slender. A hundred years will scarcely produce a sawlog of the smallest size.

The range of this tree covers a million square miles from Alaska to New Mexico, and to the
Pacific coast. Its characters vary in different parts of its range. A scrub form was once thought to
be a different species, and was called shore pine.

The wood is of about the same weight as eastern white pine. It is light in color, rather weak, and
brittle, annual rings very narrow, summerwood small in amount, resin passages few and small;
medullary rays numerous, broad, and prominent. The wood is characterized by numerous small
knots. It is not durable in contact with the ground, but it readily receives preservative treatment.
In height it ranges from fifty to one hundred feet.

The government’s estimate of the stand of lodgepole pine in the United States in 1909 placed it
at 90,000,000,000 feet. That makes it seventh in quantity among the timber trees of this country,
those above it being Douglas fir, the southern yellow pines (considered as one), western yellow
pine, redwood, western hemlock, and the red cedar of Washington, Oregon, and Idaho.

Lodgepole pine has been long and widely used as a ranch timber in the Far West, serving for
poles and rails in fences, for sheds, barns, corrals, pens, and small bridges. Where it could be had
at all, it was generally plentiful. Stock ranges high among the mountains frequently depend
almost solely upon lodgepole pine for necessary timber.

Mine operators find it a valuable resource. As props it is cheap, substantial, and convenient in
many parts of Colorado, New Mexico, Wyoming, and Montana. A large proportion of this timber
which is cut for mining purposes has been standing dead from fire injury many years, and is
thoroughly seasoned and very light. It is in excellent condition for receiving preservative
treatment.

Sawmills do not list lodgepole pine separately in reports of lumber cut, and it is impossible to
determine what the annual supply from the species is. It is well known that the quantity made
into lumber in Colorado, Wyoming, Montana, and Idaho is large. Its chief market is among the
newly established agricultural communities in those states. They use it for fruit and vegetable
shipping boxes, fencing plank, pickets, and plastering lath.

Railroads buy half a million lodgepole pine crossties yearly. When creosoted, they resist decay
many years. Lodgepole pine has been a tie material since the first railroads entered the region,
and while by no means the best, it promises to fill a much more important place in the future
than in the past. It is an ideal fence post material as far as size and form are concerned, and with
preservative treatment it is bound to attain a high place. It is claimed that treated posts will last
twenty years, and that puts them on a par with the cedars.

In Colorado and Wyoming much lodgepole was formerly burned for charcoal to supply the
furnaces which smelted ore and the blacksmith shops of the region. This is done now less than
formerly, since railroad building has made coal and coke accessible.

In one respect, lodgepole pine is to the western mountains what loblolly pine is to the flat country
of the south Atlantic and other southern states. It is aggressive, and takes possession of vacant
ground. Although the wood is not as valuable as loblolly, it is useful, and has an important place
to fill in the western country’s development. Its greatest drawback is its exceedingly slow growth.
A hundred years is a long time to wait for trees of pole size. Two crops of loblolly sawlogs can be
harvested in that time. However, the land on which the lodgepole grows is fit only for timber, and
the acreage is so vast that there is enough to grow supplies, even with the wait of a century or



two for harvest. The stand has increased enormously within historic time, the same as loblolly,
and for a similar reason. Men cleared land in the East, and loblolly took possession; fires
destroyed western forests of other species and lodgepole seized and held the burned tracts.

If fires cease among the western mountains, as will probably be the case under more efficient
methods of patrol, and with stricter enforcement of laws against starting fires, the spread of
lodgepole pine will come to a standstill, and existing forests will grow old without much extension
of their borders.

JerrreY PINE (Pinus jeffreyi) is often classed as western yellow pine, both in the forest and at the
mill. Its range extends from southern Oregon to Lower California, a distance of 1,000 miles, and
its width east and west varies from twenty to one hundred and fifty miles. It is a mountain tree
and generally occupies elevations above the western yellow pine. In the North its range reaches
3,600 feet above sea level; in the extreme South it is 10,000 feet. The darker and more deeply-
furrowed bark of the Jeffrey pine is the usual character by which lumbermen distinguish it from
the western yellow pine. It is known under several names, most of them relating to the tree’s
appearance, such as black pine, redbark pine, blackbark pine, sapwood pine, and bull pine. It
reaches the same size as the western yellow pine, though the average is a little smaller. The
leaves are from four to nine inches long, and fall in eight or nine years. The cones are large, and
armed with slender, curved spines. The seeds are too heavy to fly far, their wing area being
small. It is a vigorous tree, and in some regions it forms good forests. Some botanists have
considered the Jeffrey pine a variety of the western yellow pine.

Gray PINE (Pinus sabiniana), called also Digger pine because the Digger Indians formerly collected the seeds,
which are as large as peanuts, to help eke out a living, is confined to California, and grows in a belt on the
foothills surrounding the San Joaquin and Sacramento valleys. Its cones are large and armed with hooked
spines. When green, the largest cones weigh three or four pounds. Leaves are from eight to twelve inches long,
in clusters of two and three, and fall the third and fourth years. The wood is remarkable for the quickness of its
decay in damp situations. It lasts one or two years as fence posts. A mature gray pine is from fifty to seventy
feet high, and eighteen to thirty inches in diameter. Some trees are much larger. It is of considerable
importance, but is not in the same class as western yellow and sugar pine. The wood is light, soft, rather
strong, brittle. The annual rings are generally wide, indicating rapid growth. Very old gray pines are not
known. An age of 185 years seems to be the highest on record. The wood is resinous, and it has helped in a
small way to supply the Pacific coast markets with high-grade turpentine, distilled from roots. It yields resin
when boxed like the southern longleaf pine. There are two flowing seasons. One is very early, and closes when
the weather becomes hot; the other is in full current by the middle of August. It maintains life among the
California foothills during the long rainless seasons, on ground so dry that semi-desert chaparral sometimes
succumbs; but it is able to make the most of favorable conditions, and it grows rapidly under the slightest
encouragement. The seedlings are more numerous now than formerly, which is attributed to decrease of forest
fires. The tree has enemies which generally attack it in youth. Two fungi, Peridermium harknessi, and Daedalia
vorax, destroy the young tree’s leader or topmost shoot, causing the development of a short trunk. The latter
fungus is the same or is closely related to that which tunnels the trunk of incense cedar and produces pecky
cypress.

Gray pine has been cut to some extent for lumber, but its principal uses have been as fuel and mine timbers.
Many quartz mines have been located in the region where the tree grows; and the engines which pumped the
shafts and raised and crushed the ore were often heated with this pine. Thousands of acres of hillsides in the
vicinity of mines were stripped of it, and it went to the engine house ricks in wagons, on sleds, and on the backs
of burros. In two respects it is an economical fuel for remote mines: it is light in weight, and gives more heat
than an equal quantity of the oak that is associated with it.

CHIHUAHUA PINE (Pinus chihuahuana) is not abundant, but it exists in small commercial quantities in
southwestern New Mexico and southern Arizona. Trees are from fifty to eighty feet high, and from fifteen to
twenty inches in diameter. The wood is medium light, soft, rather strong, brittle, narrow ringed and compact.
The resin passages are few, large, and conspicuous; color, clear light orange, the thick sapwood lighter. The
tree reaches best development at altitudes of from 5,000 to 7,000 feet. When the wood is used, it serves the
same purposes as western yellow pine; but the small size of the tree makes lumber of large size impossible. The
leaves are in clusters of three, and fall the fourth year. The cones have long stalks and are from one and a half
to two inches long.
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TAMARACK

(Larix Laricina)

There are three species of tamarack or larch in the United States, and probably a fourth is
confined to Alaska. One has its range in the northeastern states, extending south to West Virginia
and northwestward to Alaska. Two are found in the northwestern states. Other species are native
of the eastern hemisphere, and some of them have been planted to some extent in this country. A
species of Europe is of much importance in that country. The tamaracks lose their leaves in the
fall and the branches are bare during the winter. The name tamarack or larch should be applied
only to trees of the genus Jarix. This rule is not observed in some parts of the West where the
noble fir (Abies nobilis) is occasionally called larch by lumbermen. It is not entitled to that name,
and confusion results from such use.

The larches are easily identified. They have needle leaves like those of pines and firs, but they are
differently arranged. They are produced in little brush-like bundles, from twelve to forty leaves in
each, on all the shoots, except the leaders. On these the leaves occur singly. The little brushes
are so conspicuous, and so characteristic of this genus, including all its species, that there should
be little difficulty in identifying the larches when the leaves are on. In winter, when the branches
are bare, there are other easy marks of identification.

The little brushes are interesting objects of study. Botanists tell us that the excrescence or bud-
like knob from which the leaves grow is really a suppressed or aborted branch, with all its leaves
crowded together at the end. If it were developed, it would bear its leaves singly, scattered along
its full length, as they occur on the leading shoots. The warty appearance of the branches in
winter is a very convenient means of identification when the leaves are down.

The cones of larches mature in a single season, and often hang on the trees several years. They
are conspicuous in winter when the branches are bare of foliage. The adhering cones are
generally seedless after the first season, since they quickly let their winged seeds go. The male
and female flowers are produced singly on branches of the previous year.

The eastern and northern larch (Larix laricina) has a number of names. It is commonly known as
tamarack in the New England states and in New York, New Jersey, Pennsylvania, Indiana,
Illinois, Wisconsin, Michigan, Minnesota, Ohio, and in Canada. The name larch is applied in
practically all the regions where it grows, but it is not used as frequently as tamarack.
Hackmatack, which was the Indian name for the tree in part of its eastern range, is still in use in
Maine, New Hampshire, Massachusetts, Rhode Island, Delaware, Illinois, Minnesota, and
Ontario. Nurserymen call it American larch to distinguish it from other larches on the market,
particularly the European larch. Michaux, an early French botanist who explored American
forests, called it American larch (Larix americana), and the name which he gave has been
retained by many scientists to this day. In the Canadian provinces north of the Great Lakes, and
also in Maine and New Brunswick, it is frequently called juniper, but without good reason, for it
has little of the appearance and few of the qualities of the junipers. In some localities it is called
black larch, and in others red larch. The first name refers to the color of its bark, the last to the
leaves when about to fall, for they then change to a brown or reddish color. They fall in the
autumn, and the branches are bare until the next spring. Some of the New York Indians observed
that peculiarity of the tree which they thought should be an evergreen like the balsam and pines
with which it was often associated, and they named it kenehtens, meaning “the leaves fall”.
Indians did not, as a rule, give separate names to tree species, and when they did so, it was
because of food value, or from some peculiarity which could not fail to attract the notice of a
savage.

The tamarack’s geographical range is remarkable. It is said to be best developed in the region
east of Manitoba, but it extends southward into West Virginia and northward to the land of the
midnight sun. It maintains its place almost to the arctic snows, and the willow is about the only
tree that pushes farther north. It is found from Newfoundland and Labrador far down toward the
mouth of the Mackenzie river, north of the arctic circle. It grows on dry land as well as wet, but is
oftenest found in cold swamps, particularly in the southern part of its range. Silted-up lakes are
favorite situations, and on the made-land above old beaver dams.

Tamarack forests frequently stand on ground so soft that a pole may be thrust ten feet deep in
the mud. The moist, monotonous sphagnum moss generally furnishes ground cover in such
places. A tamarack swamp in summer is cool and pleasant—provided there is not too much water
on the ground—but in winter a more desolate picture can scarcely be imagined. The leafless trees
appear to be dead, and covered with lifeless cones; but the first warm days bring it to life.

The average height of tamarack trees is from forty to sixty feet, diameter twenty inches or less.
Leaves are one-half or one and a half inches long; cones one-half or three-quarter inches, and
bright chestnut brown at maturity. They fall when two years old. The winged seeds are very
small. The tree is neither a frequent nor abundant seeder. The foliage is thin, and is not sufficient
to shut much sunlight from the ground.

The wood is heavy, hard, very strong, and is durable in contact with the soil. The growth is slow,
annual rings narrow, summerwood occupies nearly half the ring, and is dark-colored, resinous,
and conspicuous; resin passages few and obscure; medullary rays numerous and obscure; color
of wood light brown, the sapwood nearly white.



The uses of tamarack go back to prehistoric times. The Indians of Canada and northeastern
United States drew supplies from four forest trees when they made their bark canoes. The bark
for the shell came from paper birch, threads for sewing the strips of bark together were
tamarack roots, resin for stopping leaks was a product of balsam fir, and the light framework of
wood was northern white cedar.

The roots which best suited the Indian’s purpose came from trees which grew in soft, deep mud,
where lakes and beaver ponds had silted up. Such roots are long, slender, and very tough and
pliant, and may be gathered in large numbers, particularly where running streams have partly
undermined standing trees.

White men likewise made use of tamarack roots in boat building, but the roots were different
from what the Indians used. “Instep” crooks were hewed for ship knees. These were large roots,
the larger the better. Trees which produced them did not grow in deep mud, for there the roots
did not develop crooks. The ship knee operator hunted for tamarack forests growing on a soft
surface soil two or three feet deep, underlaid by stiff clay or rock which roots could not
penetrate. In situations like that the roots go straight down until they reach the hard stratum,
and then turn at right angles and grow in a horizontal direction. The turning point in the root
develops the crook of which the ship knee is made.

Tamarack is seldom of sufficient size for the largest ship knees. Such were formerly supplied by
southern live oak; and in that case crooks formed by the union of trunk and large branches were
as good as those produced by the union of trunk and large roots.

Tamarack is still employed in the manufacture of boat knees, but not as much as formerly. Steel
frames have largely taken the place of wood in the construction of ship skeletons. Boat builders
use tamarack now for floors, keels, stringers, and knees.

Tamarack has come into much use in recent years. Sawmills cut from it more than 125,000,000
feet of lumber a year. Fourteen states contribute, but most of the lumber is produced in
Minnesota, Michigan, and Wisconsin. Railroads in the United States buy 5,000,000 or more
tamarack ties a year, which reduced to board measure amount to over 150,000,000 feet. Fence
posts and telegraph poles come in large numbers from tamarack forests.

The wood is stiff and strong, its stiffness being eighty-four per cent of that of long leaf pine, and
its strength about eighty per cent. Unusual variations in both strength and stiffness are found.
One stick of tamarack may rate twice as high as another.

The wood-using factories of Michigan consume nearly 20,000,000 feet of this wood yearly. It is
made into boxes, excelsior, pails, tanks, tubs, house finish, refrigerators, windmills, and wooden
pipes for waterworks and for draining mines.

There is little likelihood that the supply of tamarack will run short in the near future. While it is
not in the first rank of the important trees in this country, it is useful, and it is fortunate that it
promises to hold its ground against fires which do grave injury to northern forests. In the swamps
where the most of it is found the ground litter is too damp to burn. The tree does not grow
rapidly, but it usually occupies lands which cannot be profitably devoted to agriculture, and it
will, therefore, be let alone until it reaches maturity.

Tamarack is a familiar tree in parks, and it grows farther south than its natural range extends. It
is not as desirable a park tree as hemlock, spruce, fir, the cedars, and some of the pines, because
its foliage is thin in summer and wanting in winter. It is in a class with cypress. In the early
spring, however, while its soft green needles are beginning to show themselves in clusters along
the twigs, its delicate and unusual appearance attracts more attention than its companion trees
which are always in full leaf and for that reason are somewhat monotonous.
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WESTERN LARCH

(Larix Occidentalis)

This is a magnificent tree of the Northwest, and its range lies principally on the upper tributaries
of the Columbia river, in Idaho, Montana, and British Columbia, but it occurs also among the Blue
Mountains of Washington and Oregon. It is the largest member of the larch genus, either in the
old world or the new. The finest trees are 250 feet high with diameters of six or eight feet, but
sizes half of that are nearer the average. The trunk is of splendid form. In early life it is limby, but
later it prunes itself, and a long, tapering bole is developed with a very small crown of thin
foliage. No other tree of its size, with the possible exception of old sequoias, has so little foliage
in proportion to the trunk.

The result is apparent in the rate of growth after the larch has passed its youth. Sometimes such
a tree does not increase its trunk diameter as much in seventy-five years as a vigorous loblolly
pine or willow oak will in one year. The trunk of a tree, as is well known, grows by means of food
manufactured by the leaves and sent down to be transformed into wood. With so few leaves and a
trunk so large, the slowness of growth is a natural consequence. Though the annual rings are
usually quite narrow, the bands of summerwood are relatively broad. That accounts for the
density of larchwood and its great weight. It is six per cent heavier than longleaf pine, and is not
much inferior in strength and elasticity. The leaves are from one to one and three-quarter inches
long, the cones from one to one and a half inches, and the seeds nearly one-quarter inch in
length. They are equipped with wings of sufficient power to carry them a short distance from the
parent tree.

The bark on young larches is thin, but on large trunks, and near the ground, it may be five or six
inches thick. When a notch is cut in the trunk it collects a resin of sweetish taste which the
Indians use as an article of food.

The western larch reaches its best development in northern Idaho and Montana on streams
which flow into Flathead lake. The tree prefers moist bottom lands, but grows well in other
situations, at altitudes of from 2,000 to 7,000 feet. The figures given above on the wood’s weight,
strength, and stiffness show its value for manufacturing purposes. Its remoteness from markets
has stood in the way of large use, but it has been tried for many purposes and with highly
satisfactory results. In 1910 sawmills in the four western states where it grows cut 255,186,000
feet. Most of this is used as rough lumber, but some is made into furniture, finish, boxes, and
boats. The wood has several names, though larch is the most common. It is otherwise known as
tamarack and hackmatack, which names are oftener applied to the eastern tree; red American
larch, western tamarack, and great western larch.

Some of the annual cut of lumber credited to western larch does not belong to it. Lumbermen
have confused names and mixed figures by applying this tree’s name to noble fir, which is a
different tree. If the fir lumber listed as larch were given its proper name, it would result in
lowering the output of larch as shown in statistical figures. In spite of this, however, larch lumber
fills an important place in the trade of the northern Rocky Mountain region.

There is little doubt that it will fill a much more important place in the future, for a beginning has
scarcely been made in marketing this timber. The available supply is large, but exact figures are
not available. Some stands are dense and extensive, and the trees are of large size and fine form.
It is not supposed, however, that there will be much after the present stand has been cut,
because a second crop from trees of so slow growth will be far in the future. Sudworth says that
larch trees eighteen or twenty inches in diameter are from 250 to 300 years old, and that the
ordinary age of these trees in the forests of the Northwest is from 300 to 500 years; while larger
trees are 600 or 700. Much remains to be learned concerning the ages of these trees in different
situations and in different parts of its range. It is apparent, however, that when a period covering
two or three centuries is required to produce a sawlog of only moderate size, timber owners will
not look forward with much eagerness to a second growth forest of western larch.

The value of the wood of western larch has been the subject of much controversy. In the tables
compiled for the federal census of 1880, under direction of Charles S. Sargent, its strength and
elasticity were shown to be remarkably high. The figures indicate that it is about thirty-nine per
cent stronger than white oak and fifty-one per cent stiffer. This places it a little above longleaf
pine in strength and nearly equal to it in stiffness or elasticity. Engineers have expressed doubts
as to the correctness of Sargent’s figures. They believe them too high. The samples tested by
Sargent were six in number, four of them collected in Washington and two in Montana.

The wood of western larch is heavier than longleaf pine, and approximately of the same weight as
white oak. It is among the heaviest, if not actually the heaviest, of softwoods of the United States.
Sargent thus described the physical properties of the wood: “Heavy, exceedingly hard and
strong, rather coarse grained, compact, satiny, susceptible of a fine polish, very durable in
contact with the soil; bands of small summer cells broad, occupying fully half the width of the
annual growth, very resinous, dark-colored, conspicuous resin passages few, obscure; medullary
rays few, thin; color, light bright red, the thin sapwood nearly white.” The wood is described by
Sudworth: “Clear, reddish brown, heavy, and fine grained; commercially valuable; very durable in
an unprotected state, differing greatly in this respect from the wood of the eastern larch.”

The seasoning of western larch has given lumbermen much trouble. It checks badly and splinters



rise from the surface of boards. It is generally admitted that this is the most serious obstacle in
the way of securing wide utilization for the wood. The structure of the annual ring is reason for
believing that there is slight adhesion between the springwood and that of the late season.
Checks are very numerous parallel with the growth rings, and splinters part from the board along
the same lines. Standing timber is frequently windshaken, and the cracks follow the rings.

All of this is presumptive evidence that the principle defect of larch is a lack of adhesion between
the early and the late wood. If that is correct, it is a fundamental defect in the growing tree, and
is inherent in the wood. No artificial treatment can wholly remove it. It should not be considered
impossible, however, to devise methods of seasoning which would not accentuate the weaknesses
natural to the wood.

The form of the larch’s trunk is perfect, from the lumberman’s viewpoint, and its size is all that
could be desired. It is amply able to perpetuate its species, though it consumes a great deal of
time in the process. Abundant crops of seeds are borne, but only once in several years. It rarely
bears seeds as early as its twenty-fifth year, and generally not until it passes forty; but its fruitful
period is long, extending over several centuries. The seeds retain their vitality moderately well,
which is an important consideration in view of the tree’s habit of opening and closing its cones
alternately as the weather happens to be damp or dry. The dispersion of seeds extends over a
considerable part of the season, and the changing winds scatter them in all directions. Many
seeds fall on the snow in winter to be let down on the damp ground ready to germinate during
the early spring. The best germination occurs on mineral soil, and this is often found in areas
recently bared by fire. Lodgepole pine contends also for this ground; but the race between the
two species is not swift after the process of scattering seeds has been completed; for both are of
growth so exceedingly slow that a hundred years will scarcely tell which is gaining. In the long
run, however, the larch outstrips the pine and becomes a larger tree. If both start at the same
time, and there is not room for both, the pine will kill the larch by shading it. The latter’s thin
foliage renders it incapable of casting a shadow dense enough to hurt the pine. The best areas for
larch are those so thoroughly burned as to preclude the immediate heavy reproduction of
lodgepole pine.

Much of the natural ranges of larch and lodgepole pine lie in the national forests owned by the
government, and careful studies have been made in recent years to determine the requirements,
and the actual and comparative values of the two species. It has been shown that larch is one of
the most intolerant of the western forest trees. It cannot endure shade. Its own thin foliage,
where it occurs in pure stands, is sufficient to shade off the lower limbs of boles, and produce
tall, clean trunks; but if a larch happens to stand in the open, where light is abundant, it retains
its branches almost to the ground. It is more intolerant, even, than western yellow pine, which so
often grows in open, parklike stands.

ArriNe LarcH (Larix lyallii) never grows naturally below an altitude of 4,000 feet, and near the
southern border of its range it climbs to 8,000, where it stands on the brink of precipices, faces
of cliffs, and on windswept summits. It is too much exposed to storms, and has its roots in soil too
sterile to develop symmetrical forms. It is found in Montana, Idaho, Washington, and Oregon. The
finest trees are sometimes seventy-five feet high and three or four in diameter, but the average
height ranges from forty to fifty, with diameters of twenty inches or less. Its leaves are one and a
half inches or less in length; cones one and a half inches long, and bristling with hair; seeds one-
eighth of an inch long with wings one-fourth inch; wood heavy, hard, and of a light, reddish
brown color. It is seldom used except about mountain camps where it is sometimes burned for
fuel or is employed in constructing corrals for sheep and cattle. It is impossible for lumbermen
ever to make much use of it, because it is scarce and hard to get at.
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RED CEDAR

(Juniperus Virginiana)

This widely distributed tree is called red cedar in New Hampshire, Vermont, Massachusetts,
Rhode Island, New York, New Jersey, Pennsylvania, Delaware, West Virginia, North Carolina,
South Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana, Kentucky, Missouri, Illinois,
Indiana, Wisconsin, Iowa, Michigan, Minnesota, Ohio, and Ontario; cedar in Connecticut,
Pennsylvania, New Jersey, South Carolina, Kentucky, Illinois, Iowa, and Ohio; savin in
Massachusetts, Rhode Island, New York, Pennsylvania and Minnesota; juniper in New York and
Pennsylvania; juniper bush in Minnesota; cedre in Louisiana.

The names as given above indicate the tree’s commercial range. It appears as scattered growth
and in doubtful forms outside of that range, particularly in the West where several cedars closely
resemble the red cedar, yet differ sufficiently from it to give them places as separate species in
the lists of some botanists. They are so listed by the United States Forest Service; and the
following names are given: Western Juniper, Rocky Mountain Juniper, One Seed Juniper,
Mountain Juniper, California Juniper, Utah Juniper, Drooping Juniper, Dwarf Juniper, and
Alligator Juniper. These species are not of much importance from the lumberman’s viewpoint, yet
they are highly interesting trees, and in this book will be treated individually.

The red cedar grows slowly, and thrives in almost any soil and situation except deep swamps. It
is often classed as a poor-land species, yet it does not naturally seek poor land. That it is often
found in such situations is because it has been crowded from better places by stronger trees, and
has retreated to rocky ridges, dry slopes, and thin soils where competitors are unable to follow.
The trees often stand wide apart or solitary, yet they can grow in thickets almost impenetrable,
as they do in Texas and other southern states. It is an old-field tree in much of its range. Birds
plant the seeds, particularly along fence rows. That is why long lines of cedars may often be seen
extending across old fields or deserted plantations.

The extreme size attained by this cedar is four feet in diameter, and one hundred in height, but
that size was never common, and at present the half of it is above the average. That which
reaches market is more often under than over eighteen inches in diameter. The reddish-brown
and fibrous bark may be peeled in long strips. Stringiness of bark is characteristic of all the
cedars, and typical of red cedar.

The wood is medium light and is strong, considering that it is very brittle. Tests show it to be
eighty per cent as strong as white oak. The grain is very fine, even, and homogeneous, except as
interfered with by knots. The annual rings are narrow, the summerwood narrow and indistinct;
medullary rays numerous but very obscure. The color is red, the thin sapwood nearly white. The
heart and sap are sometimes intermingled, and this characteristic is prominent in the closely-
related western species of red cedar. The wood is easily worked, gives little trouble because of
warping and shrinking, and the heart is considered as durable as any other American wood. It
has a delicate, agreeable fragrance, which is especially marked. This odor is disagreeable to
insects, and for that reason chests and closets of cedar are highly appreciated as storage places
for garments subject to the ravages of the moth and buffalo bug. An extract from the fruit and
leaves is used in medicine, while oil of red cedar, distilled from the wood, is used in making
perfume. Cedar has a sweet taste. It burns badly, scarcely being able to support a flame; it is
exceedingly aromatic and noisy when burning and the embers glow long in still air. Some of the
bungalow owners in Florida buy cedar fuel in preference to all others for burning in open
fireplaces.

Its representative uses are for posts, railway ties, pails, sills, cigar boxes, interior finish and
cabinet making, but its most general use is in the manufacture of lead pencils, for which its fine,
straight grain and soft texture are peculiarly adapted. The farther south cedar is found, the softer
and clearer it is. In the North, in ornamental trees, it is very hard, slow-growing, and knotty. It
shows but a small percentage of clear lumber. In eastern Tennessee there were considerable
quantities of red cedar brake that were for years considered of little value. About the only way
the wood was employed a few years ago was in fence rails and posts, fuel, and charcoal. Of late
people in localities where cedar grows in any abundance have awakened to its value, and cedar
fences are rapidly disappearing, owing to the high prices now paid for the wood, and the
excellent demand. On no other southern wood has such depredation been practiced. Because of
its lightness and the ease with which it can be worked, it has been used for purposes for which
other and less valuable woods were well adapted. On account of its slow growth, its complete
exhaustion has often been predicted, but a second growth has appeared which, though much
inferior to the virgin timber, can be used in many ways to excellent advantage. Instead of the
huge piles of cedar flooring, chest boards, and smooth railings of the old days, one now sees at
points of distribution great piles of knotty, rough poles, ten to forty feet long, which years ago
would have been discarded. Today they represent bridge piling, the better and smoother among
them being used for telephone and telegraph poles.

Middle Tennessee has produced more red cedar than any other part of the United States, but the
bulk of production has been confined to a few counties, which produce a higher class and more
aromatic variety of wood than that found elsewhere. A century ago these counties abounded in
splendid forests of cedar. The early settlers built their cabins of cedar logs, sills, studding, and
rafters; their smoke houses were built of them; their barns; even the roofs were shingled with



cedar and the rooms and porches floored with the sweet-scented wood. Not many years ago trees
three feet or more in diameter were often found, but the days are past when timber like that can
be had anywhere.

Although the most general use at the present time is for lead pencils, few people who sharpen
one and smell the fragrant wood, stop to wonder where it came from. One would smile were it
suggested to him that perhaps his pencil was formerly part of some Tennessee farmer’s worm
fence. The best timber obtained now is hewn into export logs and shipped to Europe, particularly
Germany, where a great quantity is converted into pencils. The red wood is made into the higher
grades and the sap or streaked wood is used for the cheaper varieties and for pen holders. The
smaller and inferior logs are cut into slats, while odds and ends, cutoffs, etc., are collected and
sold by the hundred pounds to pencil factories. There are many such factories in the United
States now, as well as in Europe, and pencil men are scouring the cedar sections to buy all they
can. The farmer who has a red cedar picket or worm fence can sell it to these companies at a
round price. Pencil men are even going back over tracts from which the timber was cut twenty-
five years ago, buying up the stumps. When the wood was plentiful lumbermen were not frugal,
and usually cut down a tree about two feet above the ground, allowing the best part of it to be
wasted.

The German and Austrian pencil makers foresaw a shortage in American red cedar, and many
years ago planted large areas to provide for the time of scarcity. The planted timber is now large
enough for use, but the wood has been a disappointment. It does not possess the softness and
brittleness which give so high value to the forest cedar of this country. As far as can be seen,
when present pencil cedar has been exhausted, there will be little more produced of like grade. It
grows so slowly that owners will not wait for trees to become old, but sell them while young for
posts and poles.

One of the earliest demands for red cedar was for woodenware made of staves, such as buckets,
kegs, keelers, small tubs, and firkins. Material for the manufacture of such wares was among the
exports to the West Indies before the Revolutionary war. The ware was no less popular in this
country, and the home-made articles were in all neighborhoods in the red cedar’s range. Scarcity
of suitable wood limits the manufacture of such wares now, but they are still in use.

Cedar was long one of the best woods for skiffs and other light boats, and it was occasionally
employed in shipbuilding for the upper parts of vessels. A little of it is still used as trim and
finish, particularly for canoes, motor boats, and yachts.

The early clothes chest makers selected clear lumber, because it could be had and was
considered to be better; but modern chest manufacturers who cannot procure clear stock, make
a merit of necessity, and use boards filled with knots. The wood is finished with oils, but the
natural colors remain, and the knots give the chest a rustic and pleasing appearance.

SouTHERN RED JUNIPER (Juniperus barbadensis) so closely resembles the red cedar with which it is associated
that the two were formerly considered the same species, and most people familiar with both notice no
difference. However, botanists clearly distinguish the two. The southern red cedar’s range is much smaller
than the other’s. It grows from Georgia to the Indian river, Florida, in swamps. It is found in the vicinity of the
Apalachicola river, forming dense thickets. Its average size is much under that of the red cedar, but its wood is
not dissimilar. It has been used for the same purposes as far as it has been used at all. One of the largest
demands upon it has been for lead pencils. Those who bought and sold it, generally supposed they were dealing
in the common red cedar.
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NORTHERN WHITE CEDAR
(Thuja Occidentalis)

This tree is designated as northern white cedar because there is also a southern white cedar,
(Chameecyparis thyoides) and the boundaries of their ranges approach pretty closely. The name
occidentalis, meaning western, applied to the northern white cedar is employed by botanists to
distinguish it from a similar cedar in Asia, which is called orientalis, or eastern.

The American species has several names, as is usual with trees which grow in different regions.
It is called arborvitee in Maine, Vermont, Massachusetts, Rhode Island, Connecticut, New York,
New Jersey, Pennsylvania, Delaware, Virginia, West Virginia, Indiana, Illinois, Wisconsin,
Michigan, Minnesota, Ohio, and Ontario. White cedar is a name often used in Maine, New
Hampshire, Vermont, Rhode Island, Massachusetts, New York, New ]Jersey, Virginia, North
Carolina, Wisconsin, Michigan, Minnesota, and Ontario. In Maine, Vermont, and New York it is
called cedar. In New York, and where cultivated in England, American arborvitee is the name
applied to it. The Indians in New York knew it as feather-leaf. In Delaware the name is abridged
to vitee.

The tree has been widely planted, and under the influence of cultivation it runs quickly into
varieties, of which forty-five are listed by nurserymen. It is a northern species which follows the
Appalachian mountains southward to North Carolina and Tennessee. It grows from New
Brunswick to Manitoba, and is abundant in the Lake States.

The bark of arborvitee is light brown, tinged with red on the branchlets; it is thin, and cracks into
ridges with stringy, rough edges; the branchlets are very smooth.

In general appearance the tree is conical and compact, with short branches; it attains a height of
from twenty-five to seventy feet, and a diameter of from one to three feet. It thrives best in low,
swampy land, along the borders of streams.

The wood of arborvitee is soft, brittle, light and weak; it is very inflammable. The fact that it is
durable, even in contact with the soil, permits its use for railway ties, telegraph poles, posts,
fencing, shingles and boats. However, the trunk is so shaped that it is seldom used for lumber,
but oftener for poles and posts, the lower section being flattened into ties. A cubic foot of the
seasoned wood weighs approximately nineteen pounds. The heartwood is light brown, becoming
darker with exposure; the sapwood is thin and nearly white, with fine grain.

The northern white cedar varies greatly in size and shape, depending on the soil, climate, and
situation. Though it is usually associated with swamps in the North, it adapts itself to quite
different situations. It grows in narrow, rocky ravines, on stony ridges, and it clings to the faces
of cliffs, or hangs on their summits as tenaciously as the western juniper of the Sierra Nevada
mountains. However, little good timber is produced by this species on rocky soils. Trees in such
situations are short, crooked, and limby.

The wood of the northern white cedar possesses a peculiar toughness which is seen in its
wearing qualities. A thin shaving, such as a carpenter’s plane makes, may be folded, laid on an
anvil, and struck repeatedly with a hammer, without breaking. It is claimed for it that it will stand
a severer test of that kind than any other American wood. Toughness and wearing qualities
combined make it an admirable wood for planking and decking for small boats. Its exceptionally
light weight is an additional factor as a boat building material. The Indians knew how to work it
into frames for bark canoes. Its lightness appealed to them; but the ease with which they could
work it with their primitive tools was more important. It is a characteristic of the wood to part
readily along the rings of annual growth. The Indian was able to split canoe ribs with a stone
maul, by pounding a cedar billet until it parted along the growth rings and was reduced to very
thin slats.

The property of this cedar which appealed to the Indians is disliked by the sawmill man. It is hard
to make thin lumber that will hang together. The tendency to part along the growth rings
develops wind-shake while the tree is standing. About nine trees in ten are so defective from
shake that little good lumber can be made from them. It is a common saying, which probably
applies in certain localities only, that a thousand feet of white cedar must be sawed to get one
hundred feet of good lumber.

It is good material for small cooperage such as buckets, pails, and tubs, and has been long used
for that purpose in the northern states.

It was once laid in large quantities for paving blocks. Hundreds of miles of streets of northern
cities were paved with round blocks sawed from trunks of trees from five to ten inches in
diameter. They were not usually treated with chemicals to prevent decay, but they gave service
ranging from six to twelve years. They are less used now than formerly. Southern yellow pine has
largely taken the cedar’s place as paving material. Much northern cedar has been used in the
manufacture of bored pipe for municipal waterworks, shops, salt works, paper mills, and other
factories.

The early settlers of New Jersey and eastern Pennsylvania made a rheumatism ointment by
bruising the leaves and molding them with lard. This is probably not made now, but pharmacists
distill an oil from twigs and wood, and make a tincture of the leaves which they use in the



manufacture of pulmonary and other medicines.

There is little likelihood that northern white cedar will ever cease to be a commercial wood in
this country. It will become scarcer, but its manner of growth is the best guarantee that it will
hold its place. It lives in swamps, and the land is not in demand for any other purpose.

ONE-SEED JUNIPER (Juniperus monosperma) is also called naked-seed juniper. Its range lies in Colorado, New
Mexico, Texas, Utah, and Arizona. It attains its greatest development in the bottoms of canyons in northern
Arizona. It is a scrawny desert tree which lives in adversity but holds its ground for centuries, if fire does not
cut its career short. Its growth is too scattered to attract lumbermen, and the form of its trunk is uninviting. It
may reach a height of forty or fifty feet, and a diameter of three, but that is above the average in the best of its
range. The desert Indians make the most of one-seed juniper. They weave its stringy bark into sleeping mats,
rough blankets, and saddle girts. They make cords and ropes of it for use where great strength is not required,
such as leashes for leading dogs, strands with which to tie bundles on the backs of their squaws, and cords for
fastening their wigwam poles together. They likewise weave the bark into pokes and pouches for storing and
carrying their dried meat and mesquite beans. The juniper berries are an article of diet and commerce with the
Indians, who mix them with divers ingredients, pulp them in stone mortars, and bake them in cakes which
become the greatest delicacy on their bill of fare. White men, when driven to it by starvation, have sustained
life by making food of the berries. A small quantity of one-seed juniper reaches woodworkers in Texas. The
lumber is short and rough. The numerous knots are generally much darker than the body of the wood. That is
not necessarily a defect, for in making clothes chests, the striking contrast in color between the knots, and the
other wood gives the article a peculiar and attractive appearance. The trunks are sharply buttressed and
deeply creased. Sometimes the folds of bark within the creases almost reach the center of the tree. The
sapwood is thin, the heartwood irregular in color. Some is darker than the heartwood of southern red cedar,
other is clouded and mottled, pale yellow, cream-colored, the shade of slate, or streaked with various tints. The
wood can be economically worked only as small pieces. It takes a soft and pleasing finish. It is a lathe wood and
shows to best advantage as balusters, ornaments, grill spindles and small posts, Indian clubs, dumb-bells, balls,
and lodge gavels. It has been made into small game boards with fine effect, and it is an excellent material for
small picture frames. Furniture makers put it to use in several ways, and it has been recommended for small
musical instruments where the variegated colors can be displayed to excellent advantage. At the best it can
never be more than a minor species, because it is difficult of access in the remote deserts, and it is not
abundant.

MouNTAIN JUNIPER (Juniperus sabinoides) is a Texas tree, occupying a range southward and westward of the
Colorado river. It has several local names, rock cedar being a favorite. This name is due to the tree’s habit of
growing on rocky ridges and among ledges where soil is scarce. It is called juniper cedar, and juniper. Under
the most favorable circumstances the tree may attain a height of 100 feet and a diameter of two, but it nearly
always grows where conditions are adverse, and its size and form change to conform to circumstances. It is
often small and ragged. Its lead-colored bark is apt to attract attention on account of its woeful appearance,
hanging in strings and tatters which persistently cling to the trunk in spite of whipping winds. When the tree is
cut for fuel, or for any other purpose, the ragged bark is occasionally pulled off and is tied in bales or bundles
to be sold for kindling. When the mountain juniper is taken from its native wilds and planted where
environments are different, it sometimes assumes fantastic forms. It has been planted for ornament on the low,
flat coast in the vicinity of the Gulf of Mexico, and though it lives and grows, it often takes on a peculiar
appearance. The trunks resemble twisted and interwoven bundles of lead-colored vines, buttressed, fluted, and
gnarled. The branches lose their upright position, and hang in careless abandon, with drooping festoons. In
winter the wind whips most of the foliage from them. The leaves become brittle and may be easily brushed
from the twigs by a stroke of the hand. Some of the planted trees have trunks so deeply creased as to be
divided in two separate stems. This very nearly happens with some of the wild trees among the western
mountains. The sapwood of mountain juniper is very thin. The average tree cannot be profitably cut into lumber
of the usual dimensions because of the odd-shaped and irregular trunk. It lends itself more economically to the
manufacture of articles made up of small pieces. Some of the wood is extremely beautiful, having the color and
figure of French walnut; but there is great difference in the figure and color, and the wood of one tree is not a
sure guide to what another may be. Boards a foot wide, or even less, may show several figures and colors.
Some pieces suggest variegated marble; others are like plain red cedar; some are light red in color, others
have a tinge of blue. It varies greatly in hardness, even in the same tree. Part of it may be soft and brittle
enough for lead pencils; another part may be hard and tough. Clothes chests have been made of it, of most
peculiar appearance—resembling crazy quilts of subdued colors. Sometimes the heartwood and the sapwood
are inextricably mixed, both being found in all parts of the trunk from the heart out. On the whole, the tree can
never have much importance as a source of lumber, but it is a most interesting member of the cedar group.
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SOUTHERN WHITE CEDAR
(Chameaecyparis Thyoides)

This tree is called southern white cedar to distinguish it from northern white cedar or arborvitee.
When there is little likelihood of confusion, the name white cedar is applied locally in different
parts of its range from Massachusetts to Florida. It is a persistent swamp tree and on that
account has been called swamp cedar; but that name alone would not distinguish it from the
northern white cedar, for both grow in swamps; but it does separate it from red cedar which
keeps away from swamps. The ranges of the two are side by side from New England to Florida.
Post cedar is a common name for it in Delaware and New Jersey, because of the important place
it has long filled as fence material; but again, the name does not set it apart from red cedar or
northern white cedar, for both are used for posts. The only name thus far applied, which clearly
distinguishes it from associated cedars, is southern white cedar. Its range extends northward to
Maine, but the tree’s chief commercial importance has been in New Jersey and southward to
North Carolina, very near the coast. Somehow, it seems to skip Georgia where no one has
reported it for many years, though there is historical evidence that it once grew in that state. It
grows as far west as Mississippi, but is scarce.

The small leaves remain green two years and then turn brown but adhere to the branches several
years longer. The fruit is about one-fourth inch in diameter, and the small seeds are equipped
with wings.

The wood is among the lightest in this country. It is only moderately strong and stiff. The tree
usually grows slowly. Fifty years may be required to produce a fence post, but under favorable
conditions results somewhat better than that may be expected. The summerwood of the yearly
ring is narrow, dark in color, and conspicuous, making the counting of the rings an easy matter.
The medullary rays are numerous but thin. When the sap is cut tangentially in very thin layers it
is white and semi-transparent, presenting somewhat the appearance of oiled paper. The
heartwood is light brown, tinged with red, growing darker with exposure. The wood is easily
worked, and is very durable in contact with the soil. Fence posts of this wood have been reported
to stand fifty years, and shingles are said to last longer. Trees reach a height of eighty feet and
diameter of four; but such are of the largest size. Great numbers are cut for poles and posts
which are little more than a foot in diameter. Few forest trees grow in denser stands than this. It
often takes possession of swamps, crowds out all other trees, and develops thickets so dense as
to be almost impenetrable. Southern white cedar is cut in ten or twelve states, but the annual
supply is not known, because mills generally report all cedars as one, and the regions which
produce this, produce one or more other species of cedar also. It has held its place nearly three
hundred years, and much interesting history is connected with it. A considerable part of the
Revolutionary war was fought with powder made from white cedar charcoal burned in New
Jersey and Delaware. However, that was by no means the earliest place filled by this wood.

Two hundred years ago in North Carolina John Lawson wrote of its use for “yards, topmasts,
booms, bowsprits for boats, shingles, and poles.” It was cut for practically the same purposes in
New Jersey at an earlier period, and 160 years ago Gottlieb Mittelberger, when he visited
Philadelphia, declared that white cedar was being cut at a rate which would soon exhaust the
supply. But that prophecy, like similar predictions that oak and red cedar were about gone,
proved not well founded. Seventy years after the imminent exhaustion of this wood was foretold,
William Cobbett, an English traveler, declared with evident exaggeration that “all good houses in
the United States” were roofed with white cedar shingles.

After boat building, the first general use of the southern white cedar was for fences and farm
buildings, and doubtless twenty times as much went to the farms as to the boat yards. In all
regions where the wood was convenient, little other was employed as fencing material, and many
of the earliest houses in New Jersey and some in Pennsylvania were constructed almost wholly of
this wood. Small trees which would split two, three, and four rails to the cut, were mauled by
thousands to enclose the farms. The bark soon dropped off, or was removed, and the light rails
quickly air-dried, and decay made little impression on them for many years. The larger trunks
were rived for shingles or were sawed into lumber. About 1750 the use of round cedar logs for
houses and barns began to give way to sawed lumber. It was an ideal milling timber, for the logs
were symmetrical, clear, and easily handled. North Carolina sawmills were at work on this timber
many years before the Revolution. It was acceptable material for doors, window frames, rafters,
and floors, but especially for shingles which were split with frow and mallet, and were from
twenty-four to twenty-seven inches long. They were known in market as juniper shingles and sold
at four and five dollars a thousand. About 1750 builders in Philadelphia were criticized because
they constructed houses with no provision for other than white cedar roofs; the walls being too
weak for heavier material which would have to be substituted when cedar could be no longer
procured. Philadelphia was not alone in its preference for cedar roofs. Large shipments of
shingles were going from New Jersey to New York, and even to the West Indies earlier than 1750.

Southern white cedar is said to have been the first American wood used for organ pipes. The
resonance of cedar shingles under a pattering rain suggested this use to Mittelberger when he
visited America, and he tried the wood with such success that he pronounced it the best that he
knew of for organ pipes.

Coopers were among the early users of white cedar. The “cedar coopers of Philadelphia” were



famous in their day. They used this wood and also red cedar (Juniperus virginiana), and their
wares occupied an important place in domestic and some foreign markets. Small vessels
prevailed, such as pails, churns, firkins, tubs, keelers, piggins, noggins, and kegs. The ware was
handsome, strong, durable, and light in weight. Oil merchants, particularly those who dealt in
whale oil which was once an important commodity, bought tanks of southern white cedar. It is a
dense wood and seepage is small.

A peculiar superstition once prevailed, and has not wholly disappeared at this day, that white
cedar possessed powerful healing properties. It was thought that water was purified by standing
in a cedar bucket, and even that a liquid was improved by simply running through a spigot of this
wood. Some eastern towns at an early period laid cedar water mains, partly because the wood
was known to be durable, and partly because it was supposed to exercise some favorable
influence upon the water flowing through the pipes. It was even believed that standing trees
purified the swamps in which they grew. Vessels putting to sea from Chesapeake bay, sometimes
made special effort to fill their water casks with water from the Dismal swamp, where cedars
grew abundantly in the stagnant lagoons.

About 100 years ago it was found that whole forests of cedar had been submerged in New Jersey
during prehistoric times, and that deep in swamps the trunks of trees were buried out of sight.
No one knows how long the prostrate trees had lain beneath the accumulation of peat and mud,
but the wood was sound. Mining the cedar became an important industry in some of the large
swamps, and it has not ended yet. The wood is sound enough for shingles and lumber, though it
has been buried for centuries, as is proved by the age of the forests which grew over the
submerged logs. Sometimes a log which has lain under water hundreds of years, rises to the
surface by its own buoyancy when pressure from above is removed. This is remarkable and shows
how long a time this cedar resists complete waterlogging. The wood of green cedar has a strong
odor, and that characteristic remains with the submerged trunks. Experienced men who have
been long engaged in mining the timber, are able to tell by the odor of a chip brought to the
surface from a deeply submerged log whether the wood is sufficiently well preserved to be worth
recovering and manufacturing. Trunks six feet in diameter have been brought to the surface. Few
if any living white cedars of that size exist now.

Many of the early uses of southern white cedar have continued till the present time, but in much
smaller quantities. Fence rails are no longer made of it; shingles and cooperage have declined.
On the other hand, it now has some uses which were unknown in early times, such as telephone
and telegraph poles, crossties, and piling for railroad bridges and culverts.

The supply of southern white cedar is not large, and it is being cut faster than it is growing. The
deep swamps where it grows protect white cedar forests from fire, and for that reason it is more
fortunate than many other species. Not even cypress can successfully compete with it for
possession of water soaked morasses. It does not promise great things for the future, for it will
never be extensively planted. Its range has been pretty definitely fixed by nature to deep swamps
near the Atlantic coast. Within those limits it will be of some importance for a long time. Where it
finds its most congenial surroundings, little else that is profitable to man will grow. This will save
it from utter extermination, because much of the land which it occupies will never be wanted for
anything else.
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INCENSE CEDAR

(Libocedrus Decurrens)

In California and Oregon this tree is known as white cedar, cedar, and incense cedar; in Nevada
and California it is called post cedar and juniper, and in other localities it is red cedar and
California post cedar. It is a species of such strong characteristics that it is not likely to be
confused with any other. Though different names may be applied to it, the identity of the tree is
always clear.

Its range extends north and south nearly 1,000 miles, from Oregon to Lower California. It is a
mountain species, and it faces the Pacific ocean in most of its range. In the North it occupies the
western slope of the Cascade mountains in southern Oregon and northern California; and it
grows on the western slope of the Sierras for five hundred miles, at altitudes of from 4,000 to
8,000 feet, where it is mixed with sugar pine, western yellow pine, white fir, and sequoias.

It is a fine, shapely tree, except that the butt is much enlarged. It has the characteristic form of a
deep swamp tree, but it has nothing to do with swamps. Its best development is on the Sierra
Nevada mountains, where swamps are few, and the incense cedar avoids them. It occupies dry
ridges and slopes, but not sterile ones. It must have as good soil as the sugar pine demands. Its
height when mature ranges from seventy-five to 125 feet, diameter four feet from the ground,
from three to six feet, but some trees are larger. It is not a rapid grower, but it maintains its vigor
a long time. As an average, it increases its diameter an inch in from seven to ten years.

The wood is dense. It contains no pores large enough to be seen with an ordinary reading glass.
The medullary rays are so small as to be generally invisible to the naked eye, but when magnified
they are shown to be thin and numerous. The summerwood forms about one-fourth of the annual
ring. The wood is nearly as light as white pine, is moderately strong, is brittle, straight grained,
the heartwood is reddish, the thick sapwood nearly white. It is an easy wood to work, and in
contact with the soil it is very durable.

The incense cedar is the only representative of its genus in the United States. It has many
relatives in the pine family, but no near ones. Its kin are natives of Formosa, China, New Zealand,
New Guinea, and Patagonia.

The name incense cedar refers to the odor of the wood rather than of the leaves. Those who work
with freshly cut wood are liable to attacks of headache, due to the odor; but some men are not
affected by it.

The forest grown tree is of beautiful proportions. Unless much crowded for room, it is a tall,
graceful cone, the branches drooping slightly, and forming thick masses. In the Sierra Nevada
mountains, within the range of this cedar, the winter snows are very heavy. It is not unusual for
two or three feet of very wet snow to fall in a single day. The incense cedar’s drooping branches
shed the snow like a tent roof, and a limb broken or seriously deformed by weight of snow is
seldom seen. Deer and other wild animals, when surprised by a heavy fall of snow, seek the
shelter of an incense cedar, if one can be found, and there lie in security until the storm passes.

It is a tree which does fairly well in cultivation, and several varieties have been developed. It lives
through the cold of a New England winter. Its cones are about three-fourths inch in length, and
ripen in the autumn.

Incense cedar has filled an important place in the development of the great central valley of
California, where it has supplied more fence posts than any other tree. Posts of redwood have
been its chief competitor, but generally the region has been divided, and each tree has supplied
its part. The redwood’s field has been the coast, the cedar’s the inland valley within reach of the
Sierras. It has been nothing unusual for ranchmen to haul cedar posts on wagons forty or fifty
miles.

The manufacture of posts from incense cedar has entailed an enormous waste of timber. The
thick sapwood is not wanted, and in the process of converting a trunk into posts, the woodsman
first splits off the sap and throws it away. In trunks of small and medium size, the sapwood may
amount to more than the heartwood, and is a total loss.

The tree’s bark is thick and stringy, and it is generally wasted; but in some instances it is used as
a surface dressing for mountain roads. It wears to pieces and becomes a pulpy mass, and it
protects the surface of the road from excessive wear, and from washing in time of heavy rain.

Approximately one-half of the incense cedar trees, as they stand in the woods, are defective. A
fungus (Daedalia vorax) attacks them in the heartwood and excavates pits throughout the length
of the trunks. The galleries resemble the work of ants, and as ants often take possession of them
and probably enlarge them, it is quite generally believed that the pits are due to ants. The
excavations are frequently filled with dry, brown dust, sometimes packed very hard and tight.
The cedar thus affected resembles “pecky cypress,” and it is believed that the same species of
fungus, or a closely related species, is responsible for the injury to both cypress in the South and
incense cedar on the Pacific coast. It is not generally regarded by users of cedar posts that the
honey-combed condition of the wood lessens the service which the post will give, unless by
weakening it and causing it to break, or by rendering it less able to hold the staples of wire
fences, or nails of plank and picket fences.



Post makers often prefer fire-killed timber. If a tree is found with the sapwood consumed, as is
not unusual, it is nearly always free from fungous attack. The reason it stands through the fire
which burns the sapwood off, is that the heart is sound—if it were not sound, the whole tree
would be consumed.

The wood of the incense cedar is serviceable for many purposes. The rejection of the sapwood by
so many users is the most discouraging feature. The heart, when free from fungus, is a fine,
attractive material that does not suffer in comparison with the other cedars, though it may not
equal some of them for particular purposes. Tests show it fit for lead pencils, and recent
purchases of large quantities have been made by pencil makers. Clothes chests and wardrobes
are manufactured from this wood on the assumption that the odor will keep moths out of furs and
other clothing stored within. It has been used for cigar boxes, but has not in all instances proven
satisfactory. The odor of the wood is objected to by some smokers. Another objection and a
somewhat peculiar one, has been filed against incense cedar as a cigar box material. It is claimed
that the boxes are attacked voraciously by rats which gnaw the wood, to which they are doubtless
attracted by the odor.

Sawmills turn out incense cedar lumber which is worked into frames for doors and windows, and
doors are made of it, and also interior finish. Shipments of inch boards are sold in New York and
Boston, and exports go to London, Paris, and Berlin.

The long period during which incense cedar has been used and wasted, has reduced the supply in
most regions, but there is yet much in the forest. It is never lumbered separately, but only in
connection with pine and fir; but post makers have always gone about picking trees of this
species and passing by the associated species.

ArLicaTor JuNiPER (Juniperus pachyphlcea) is so named from its bark which is patterned like the
skin of an alligator. It is called oak-barked cedar in Arizona, mountain cedar in Texas, and
checkered-barked juniper in other places. Its range lies in southwestern Texas, about Eagle pass
and Limpia mountains, and westward on the desert ranges of New Mexico and Arizona, south of
the Colorado plateau, and among the mountains of northern Arizona. Its range extends
southward into Mexico. It is one of the largest of the junipers, but only when circumstances are
wholly favorable. It is then sixty feet high, and four or five feet in diameter; but it is generally
small and of poor form for lumber, because of its habit of separating into forks near the ground.
It does best at elevations of from 4,000 to 6,000 feet in bottoms of canyons and ravines. The
grayish green color of the foliage is due to the conspicuous white glands which dot the center of
each leaf. The berries are small and blue, of sweetish taste which does not particularly appeal to
the palate of civilized man, but the Indians of the region, whose normal state is one of semi-
starvation, eat them with relish. The line separating heartwood from sap in alligator juniper is
frequently irregular and vague, and like some of its kindred junipers of the West, patches of sap
are sometimes buried deep in the heartwood, while streaks of heartwood occur in the sap. This
heartwood is usually of a dirty color, suggesting red rocks and soil of the desert where it grows.
Small articles which can be made of wood selected for its color are attractive. They may be highly
polished, and the surface takes a satiny finish; but the wood does not show very well in panel or
body work where wide pieces are used. The best utilization of alligator juniper appears to lie in
small articles. It is fine for the lathe, and goblets, napkin rings, match safes, and handkerchief
boxes are manufactured from the wood in Texas. Its rough uses are as fence posts and telephone
poles. It is durable in contact with the soil.

CavLirornia JuNiPER (Juniperus californica) is called white cedar, juniper, sweet-fruited juniper, and
sweet-berried cedar. Its range is in California south of Sacramento, among the ranges of the
coast mountains, and the foothills of the Sierra Nevadas. Its height runs from twenty to forty feet,
diameter one to two. The leaves fall in the second or third year. This tree is of poor form and size
for lumber. Trunks frequently divide into branches near the ground. The wood resembles that of
other western junipers, and usually the fine color which distinguishes the red cedar of the East is
wanting, and in its stead is a dull brown, tinged with red. The wood is soft and durable, and is
strongly odorous. The sapwood is thin and is nearly white. Fuel and fence posts are the most
important uses of the California juniper. Indians eat the berries raw or dry them and pound them
to flour.
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WESTERN RED CEDAR
(Thuja Plicata)

In the eastern markets the lumber from this tree is usually called western cedar without further
description, but that name does not always sufficiently identify it. There are other western
cedars, notably incense and yellow; but they have not generally appeared in eastern markets.
Western red cedar is the name given it when the purpose is to separate it from other western
cedars. It is the only red cedar in the far West, except the scarce junipers which are totally
unknown as its competitors in lumber centers. Gigantic cedar is a name which takes size into
account. It is the largest of American cedars. Trunks fifteen feet in diameter and 200 feet high
are sometimes seen, but the usual size is 100 high, from two to four in diameter. Canoe cedar is a
name bestowed upon this western tree for the same reason that canoe wood is one of the yellow
poplar’s names in the East. It is one of the best woods for dugout canoes. Botanists have called
the tree giant arborvitee, but the name never got beyond books. When the people of Washington
and Oregon speak of cedar without a qualifying term, they mean this species. It is widely known
as shingle wood or shingle cedar, because more shingles are made of it than of all other kinds of
timber in the United States combined.

The western red cedar’s range covers 300,000 square miles, not counting regions of small or
scattered growth. For a timber tree, that range is large, but not nearly as large as some others. It
exceeds one-hundred fold the commercial range of redwood, and probably a thousand fold that of
Port Orford cedar, but its range is not one-third that of the eastern red cedar, though in total
quantity of available lumber it surpasses the eastern tree a hundred fold. Its range begins in
Alaska on the north, and follows the coast to northern California, and extends eastward into
Idaho. The best development occurs in the regions of warm, moist Pacific winds, but not in the
immediate fog belts. The largest quantity of this wood, and probably the largest trees also, are in
Washington. Abundant rainfall is essential to western red cedar’s development. It would be
difficult to approximate the amount of the remaining stand. This cedar does not form pure
forests, and estimates of so many feet per acre or square mile cannot be based on fairly exact
information as may be done with redwood, and some of the southern pines. Though the drain
upon the cedar forests is heavy, it is generally believed there is enough of this species to meet
demands for a long period of years.

Nature made ample provision for the spread and perpetuation of this tree. The seeds are fairly
abundant, are light, have good wing power, and are great travelers in search of suitable places to
germinate and take root. The tree’s greatest enemy is fire. The cedar’s bark is thin, even when
trunks are mature, and a moderate blaze often proves fatal to large trees; but small ones, with all
their branches close to the ground, have no chance when the fire burns the litter among them.
Some tree seeds germinate readily on soil bared by fire—such as lodgepole pine, wild red cherry,
and paper birch—but the western red cedar’s do not, if the humus is sufficiently burned to lessen
the soil’s capacity to retain moisture. For that reason, this cedar seldom follows fire, and the
result is that it constantly loses ground. Under normal conditions, it is not exacting in its
requirements; but anything that disturbs natural conditions is more likely to harm than help this
cedar. In that respect it is like beech and hemlock, which suffer when forest conditions are
disturbed.

Trunks are large but not shapely. They are generally fluted, and greatly swelled at the base.
These deformities develop rather late in the tree’s life; at least, they are not prominent in young
timber. Western cedar poles of large size are beautiful in outline; but when maturity approaches,
the trunk grows faster near the ground than some distance above; the annual rings are wider
near the base than twenty feet above, resulting in great enlargement near the ground. At the
same time ribs and creases slowly develop, and by the time the tree is old, it is as ungainly as one
of the giant sequoias. Its appearance is hurt by characteristics other than the swelled base and
the buttresses. While the tree is small, the limbs ascend, and maintain a graceful upright
position. Toward middle life they begin to droop, and the limbs of old trees hang down the trunks
—the reverse of their attitude in early life.

The western red cedar lives to an old age, from 600 to 1,000 years. The oldest are liable to be
hollow near the ground. The tree is remarkable for what happens after it falls. Often the trunk
crashes down in a bed of moss, which in a few years buries it from sight. The moss holds so much
water that the buried log is constantly too wet for fungous attack. Consequently decay does not
take place. Fallen trees have lain for hundreds of years—as much as 800 having been claimed in
one instance—and at the end of that time they are sound enough for shingles. The position of
living trees growing upon buried logs furnishes the key to the length of time since the trunks fell.
The long period during which the moss-buried wood has remained sound has led to the claim that
western red cedar is the most enduring wood in America. Such is not necessarily the case. A
good many others would probably last as long if protected in the same way.

Western red cedar is strong and stiff but falls from twenty to thirty per cent below white oak in
these factors. It is light, and the texture of the wood is rather coarse. The springwood and
summerwood are distinct, the latter constituting one-half or less of the annual ring. The
medullary rays are numerous and obscure. The wood’s color is dull brown, tinged with red. The
thin sapwood is nearly white.

The ease with which western red cedar may be worked led the Indians to use it in their most



ambitious woodcraft. The gigantic totem poles which have excited the curiosity and admiration of
travelers near the coast in Alaska and southward have nearly all been of this wood. Some of them
are the largest single pieces of wood carving in the world. Trunks three or four feet in diameter
and forty or fifty feet long have been hewed and whittled in weird, uncouth, and fantastic forms,
decorated with eagle heads, bear mouths, and with various creatures of the forest or sea, or from
the realms of imagination. Before the northern Pacific coast Indians procured tools from white
men they executed their carving by means of bone, stone, shell, and wooden tools, assisted by
fire.

The making of canoes was in some ways a work more laborious for the Indians than the
manufacture of totem poles. Their canoes were dugouts of all sizes, from the small trough which
carried one or two persons, to the enormous canoe which carried fifty warriors with all their
equipment. Such a canoe, now in the National Museum at Washington, D. C., is fifty-nine feet
long, seven feet, three inches deep at the bow, five feet three inches at the stern, and three feet
seven inches in the middle, and eight feet wide. It was made on Vancouver island, and is capable
of carrying 100 persons. The capacity of the canoe is thirty-five tons. Civilized man has produced
no vessel with lines more perfect than are seen in some of these canoes made by savages; but all
the canoes are not alike: some are crude and clumsy. It is claimed that large cedar canoes of
Indian manufacture were early carried from the Pacific coast by fur traders, and New York and
Boston shipbuilders took them as models in constructing the celebrated clipper ships which
formerly sailed between New York and San Francisco.

The Indians formerly made much use of western red cedar bark which they twisted into ropes
and cords, braided for mats, wove for cloth, used in making baskets, roofing wigwams,
constructing fish nets and bird snares, ladders for climbing cliffs, and they even pulped the inner
bark by pounding it in mortars, and mixed it with their food.

White men have put western red cedar to many uses, as shingles, lumber, cooperage, poles,
posts, piles, car siding and roofing, boat building from skiffs to ships, and general furniture and
interior finish.

WESTERN JUNIPER (Juniperus occidentalis) is a high mountain tree with all the characteristics
belonging to that class of timber. The trunks are short and strong, the limbs wide-spreading, the
wood of slow growth, and dense. The tree attains a diameter of ten inches in about 130 years.
Trunks ten feet in diameter have been reported, but trees that large would be hard to find now.
John Muir said that the western juniper lives 2,000 years, and that the tree is never uprooted by
wind. The trunk is usually short, six or eight feet being a fair average, and very knotty. However,
when a block of clear wood is found, it is high class, the heaviest of the cedars, straight grain,
soft, compact, brittle. The summerwood is so narrow that it resembles a fine, black line. The
medullary rays are numerous and very obscure. The wood is slightly aromatic, splits easily, works
nicely, and in color is brown, tinged with red. In appearance, the sapwood suggests spruce. The
average height of the trees is from twenty-five to forty-five feet, diameter two to four feet. The
range of this tree is in Idaho, eastern Oregon, and through the Cascades and Sierras to southern
California. It seldom occurs below an altitude of 6,000 feet, and ascends to 10,000 or more. On
the highest summits it is deformed and stunted. Its fruit is eaten by Indians, and it furnishes fuel
for mountain camps and ranches, timber for mines, and sometimes a little lumber. The crooked
limbs and trunks are made into corral fences where better material cannot be had. The wood has
been found suitable for lead pencils, but that of proper quality is too scarce to attract
manufacturers. Other names for this tree are juniper cedar, yellow cedar, western cedar, western
red cedar, and western juniper. Some of these names are applied to other species of the same
region.
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PORT ORFORD CEDAR

(Chameecyparis Lawsoniana)

Port Orford cedar of the northwestern coast is an interesting member of the cedar group with a
very limited range. Specimens are found throughout an area of about 10,000 square miles, but
the district moderately heavily timbered does not exceed 300 or 400 miles in area. It lies near
Coos bay in southwestern Oregon. The tree is found as far south in California as the mouth of
Klamath river, and it was once reported on Mt. Shasta, but it is very scarce there if it exists at all.
In the best of its range Port Orford cedar runs 20,000 feet to the acre, and a single acre has
yielded 100,000 feet. Trees run from 135 to 175 feet in height and three to seven in diameter.
The largest on record were about 200 feet high and twelve in diameter. Few trees of any species
have smaller leaves. They often are only one-sixteenth of an inch in length. They die the third
year and change to a bright brown. The cones are about one-third of an inch in diameter. Two or
four seeds lie under each fertile cone scale, and ripen in September and October. The seeds are
one-eighth inch in length, and are winged for flight. The bark of the tree is much thicker than of
most cedars, being ten inches near the base of large trees. This ought to protect the trunks
against fire but it falls short of expectations. About sixty years ago much of the finest timber was
killed by a great fire which swept the region. Some of the dead trunks stood forty years without
exhibiting much evidence of decay, and those that fell remained sound many years.

The whole history of this interesting tree, from its first announced discovery by white men until
the present time, is embraced in the memory of living men. It had not been heard of prior to
1855. Though fire and storm have destroyed large quantities, it has been estimated that
4,000,000,000 feet of merchantable timber remain, an average of 15,000 feet per acre for an
area of 400 square miles. The wood is moderately light, is nearly as strong as white oak, and falls
only sixteen per cent below it in stiffness. The annual rings are generally narrow, but distinct.
The summerwood is narrow, but dark in color in the heartwood. The medullary rays are
numerous and obscure. The wood abounds in odorous resin. The odor persists long after the
wood has ceased to be fresh. Workmen in mills where this cedar is cut, and on board of vessels
freighted with it, are sometimes seriously affected by the odor. It is reputed to repel insects, and
is made into clothes chests, wardrobes, and shelves, with the expectation that moths will be kept
at a distance. Several other cedars bear similar reputations.

One of the first uses to which the people of the Pacific coast put Port Orford cedar was boat
building. The industry was important at Coos bay at an early day, and vessels constructed there
sailed the seas thirty or forty years. Trunks of this cedar turn out a high percentage of clear
lumber. The wood takes a good polish, and is manufactured into furniture, doors, sash, turnery,
and matches. The latter article is esteemed by many persons for the peculiar odor of the burning
wood. It has been found practicable to finish this cedar in imitation of mahogany, oak, and
several other cabinet woods. In its natural state it sometimes bears some resemblance to yellow
pine, and sometimes to spruce, there being considerable variation in the appearance of wood
from different trees. When the visible supply of Port Orford cedar has been cut, the end will be
reached, for not much young growth is coming on. Sixty-eight varieties of Port Orford cedar are
recognized in cultivation.

Yerrow CEepar (Chameaecyparis nootkatensis) describes this tree quite well. The small twigs are of
that color, and so is the heartwood. Many give it the name yellow cypress. Others know it as
Alaska cypress, Alaska ground cypress, Nootka cypress, or Nootka sound cypress. The name of
the species, nootkatensis, was given it by Archibald Menzies, a Scotch botanist who discovered it
on the shore of Nootka sound in Alaska.

Yellow cedar’s geographic range extends from southeastern Alaska to Oregon, a distance of
1,000 miles. It does not usually go far inland, and consequently the range is narrow in most
places. North of the international boundary the tree seldom reaches an altitude of more than
2,000 or 3,000 feet, but in Washington and Oregon it is occasionally met with at elevations of
4,000 and 5,000 feet. The species reaches its best development on the islands off the coast of
southern Alaska and British Columbia, where the air is moist, the winds warm in winter, the
rainfall abundant, and the snowfall often deep. Well developed trees under such circumstances
are from ninety to 120 feet high, from two to six in diameter. The blue-green leaves remain active
two years, and then die, but they do not usually fall until a year later. The presence of the dead
leaves on the twigs tones down the general color of the tree crowns.

The cones are about half an inch long and have four, five, or six scales. From two to four seeds lie
beneath each scale until September or October when they ripen and escape. Their wings are
large enough to carry them away from the immediate vicinity of the parent tree, and
reproduction under natural conditions is generally good. Yellow cedar is abundant within its
range, but nature has circumscribed its range, and it shows no disposition to pass the boundary
line.

The bark is thin and exhibits cedar’s characteristic stringiness. It is shed in thin strips.

The wood is moderately light, and is strong and stiff. It is probably the hardest of the cedars, and
the grain is so regular that high polish is possible. Under favorable circumstances trees grow
with fair rapidity, but when conditions are unfavorable, as on high mountains where summers are
short and winters severe, growth is remarkably slow, and twenty years or more may be required



for one inch increase in trunk diameter. The wood of such trees is hard, dense, and strong.

The grain of yellow cedar is usually straight. The bands of summerwood are narrow, the annual
rings are indistinct, and an attempt to count them is often attended with considerable difficulty.
The wood is easily worked, satiny, susceptible of a beautiful polish, and possesses an agreeable
resinous odor. The heartwood is bright, clear yellow, and the thin sapwood is a little lighter in
color. In common with all other cedars, yellow cedar resists decay many years. Logs which have
lain in damp woods half a century remain sound inside the sapwood. Sometimes fallen timber in
that region is quickly buried under deep beds of moss which preserves it from decay much longer
than if the logs lie exposed to alternate dampness and dryness.

Statistics of sawmill operations in the Northwest do not distinguish between the different cedars,
and the cut of yellow cedar is unknown. It is considerable, but of course not to be compared with
the more abundant western red cedar. Statistics of uses are as meager as of the lumber output.
In Washington the factories which use wood as raw material report only 7,500 feet of yellow
cedar a year. Doubtless much more than that is used, but under other names. There is no
occasion to disguise this wood under other names. It has a striking individuality and deserves a
place of its own. In some respects it is one of the best woods of the Pacific Northwest. In nearly
every situation where it has been tried, it has been found satisfactory. Its rich yellow presents a
fine appearance in furniture and interior finish, and the polish which it takes surpasses that
possible with any other cedar, with the probable exception of some of the scarce, high mountain
junipers. It has been used for pyrography and patterns, two hard places to fill, and for which few
woods are suitable. Indians long ago in Alaska learned that it was the best material for boat
paddles which their forests afforded. It possesses the requisite stiffness and strength, and it
wears to a smoothness almost like ebony. Boat factories have many uses for the wood, decking,
railing, and interior finish being among the most important. It is said to be a satisfactory
substitute for Spanish cedar in the manufacture of cigar boxes, but its use for that purpose is not
yet large.

It is said that occasional exports of this wood go to China where it is finished in imitation of
scarce and expensive woods of that country.

Yellow cedar is a wood with a future. Its splendid properties cannot fail to give it a place of no
small importance in factories and in general building operations. The supply has scarcely yet
been touched, but it cannot much longer remain an undeveloped asset. It is apparently a high-
class cooperage material, but it does not seem to have been used much if at all in that industry.
The same might be said of it for doors. It is heavier than spruce, white pine, and redwood, but
where weight is not a matter for objection, it ought to equal them in all desirable qualities.

In much of its range it is generally exempt from forest fire injury, because its native woods are
nearly always too wet to burn.

Rocky MouNTAIN JUNIPER (Juniperus scopulorum) is scattered over the mountains from Dakota and Nebraska to
Washington and British Columbia, and southward to western Texas, New Mexico, and Arizona. Except near the
Pacific coast, it is usually found at altitudes above 5,000 feet. It clings closely to dry, rocky ridges where it
attains a height of thirty or forty feet, and a diameter of three feet or less. The trunk usually divides near the
ground into several stems. The bright blue berries ripen the second year. The wood resembles that of red
cedar, and is used in the same way, as far as it is used at all. It is not a source of lumber. A little is sawed
occasionally on mountain mills, and the lumber is used locally in house building, particularly for window and
door frames; but sawlogs are short, and because of their poor form, the output of lumber is negligible. Some of
it finds its way into Texas where it is manufactured into clothes chests and wardrobes, and these are sold as
red cedar. A choice mountain juniper log, with large, sound heartwood, produces lumber with a delicate grain
and is more attractive than red cedar when made into chests and boxes. By habit of growth, it includes patches
of white sapwood in the darker heartwood. When these are sawed through in converting the logs into boards,
the islands of white wood scattered over the surface produce a unique effect not wanting in artistic value.
Some of the other western junipers possess similar characteristics. Sometimes patches of bark are also found
imbedded in the interior of the trees.
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RED SPRUCE

(Picea Rubens)

In New York the tree is called yellow spruce, while in foreign literature it is known as North
American red spruce. The tree is sometimes difficult to distinguish from black spruce (Picea
nigra), the main points of difference in the appearance of the two trees being the size and shape
of the cones and of the staminate blossoms. The cones of red spruce are larger than those of
black, and they mature and drop from the branches during their first winter, while those of the
latter named species frequently remain on the trees for several seasons. Certain eminent
botanists incline to the belief that the two are different varieties of one species, inasmuch as even
the timber of red spruce bears a close resemblance to that of the black spruce. Other botanists
dispute this theory, saying that the trees are entirely different in appearance; that the red spruce
is a light olive-green, while black spruce is inclined to a darker olive with perhaps a purplish
tinge, so that when seen together they have no resemblance in point of color. They further say
that the cones are not only different in size but that the scales are quite unlike in texture, those
of black spruce being much thinner and more brittle. The same authorities maintain that the tiny
twigs of red spruce are more conspicuous on account of their reddish tinge.

Generally speaking the principal spruce growth of northern New England and New York is black
spruce, although interspersed with it in some localities is a considerable quantity of red spruce.
On the contrary the chief stand of spruce in West Virginia, Virginia, western North Carolina, and
eastern Tennessee and the other high altitudes over the South Carolina line, is largely red
spruce. This botanical analysis of the two species of wood is based entirely on the authority of
botanists, but from the viewpoint of the average lumberman there is absolutely no difference
between red and black spruce and none in the physics of the two woods except that which rises
from varying conditions of growth as soil, rainfall, altitude or latitude, or general environment.
The larger spruce of West Virginia and the mountain region farther south, has certain qualities of
strength and texture, combined with a large percentage of clear lumber that is not approximated
by the spruce of New England and the British maritime provinces. In shape the tree is pyramidal,
with spreading branches. It reaches a height of from seventy to a hundred feet. Its bark is
reddish brown, slightly scaly. The twigs are light colored when young and are covered with tiny
hairs. The leaves are thickly clustered along the branches, and are simple and slender, pointed at
the apex. They become lustrous at maturity. The staminate flowers are oval, bright red in color;
the pistillate ones are oblong, with thin rounded scales. The fruit of the red spruce is a cone, from
one to two and a half inches in length; it is green when young, turning dark with age, and falling
from the branches when the scales open. The seeds are dark brown, and winged.

Formerly spruce was little thought of for lumber and manufacturing purposes in this country,
though some use was made of it from the earliest settlements in the regions where it grew. White
pine could generally be had where spruce was abundant, and the former wood was preferred. As
pine became scarce, spruce was worked in for a number of purposes. The tree’s form is all that a
sawmill man could desire. The trunk has more knots than white pine, for the reason that limbs
are a longer time in dying and in dropping off; but knots are small and generally sound. By
careful culling, a moderate amount of clear lumber may be obtained. The wood is light, soft,
narrow-ringed, strong in proportion to its weight, elastic, and its color is pale with a slight tinge
of red, the sapwood whiter and usually about two inches thick. The contrast between heart and
sapwood is not strong. The medullary rays are numerous, but small and obscure. The
summerwood is thin and not conspicuous. It is the wood’s red tinge which gives the tree its
commercial name.

It is believed that the yearly cut of red spruce in the United States for lumber is about
500,000,000 feet, one-half of which comes from West Virginia and southward, where this species
reaches its highest development; and the pulpwood cut in the same region is about one-tenth as
much in quantity. The long fiber and white color of spruce make it one of the most satisfactory
woods for pulp in this country. Red spruce is only one of several species of spruce which
contribute to the supply. The total output of spruce pulpwood in the United States yearly is
equivalent to about 1,000,000,000 feet of lumber.

Red spruce lumber has a long list of uses. Much flooring is made of it, and it wears well, but not
as well as hard pine from the South. It is more used for shipping boxes in the northeastern part of
the United States than any other wood, except white pine. Its good stenciling qualities
recommend it. Manufacturers of sash, doors, and blinds find it excellent material, combining
lightness, strength, and small tendency to warp, shrink, or swell. Coopers make buckets, tubs,
kegs, and churns of it; manufacturers of refrigerators use it for doors and frames; and makers of
furniture use it for many interior parts of bureaus, tables, and sideboards. Textile mills use
spruce clothboards as center pieces round which to wind fabrics; and a further use in mills is for
bobbins. It has many places in boat building, notably as spars and yards; and for window and
door frames.

The makers of piano frames employ red spruce for certain parts; but as material for musical
instruments its most important use is as sounding boards. All the commercial spruces are so
used. Wood for this purpose must be free from defects of all kinds, and of straight and even
grain. The sounding board’s value lies in its ability to vibrate in unison with the strings of the
instrument. Spruce has no superior for that place.



Red spruce bears abundance of seeds, the best on the highest branches. The seeds are winged,
and the wind scatters them. They germinate best on humus. In spruce forests, clumps of
seedlings are often seen where logs have decayed and fallen to dust. Seedlings do not thrive on
mineral soil, and for that reason red spruce makes a poor showing where fires have burned. It
does not spread vigorously in old fields as white pine does. It must have forest conditions or it
will do little good. For that reason it does not promise great things for the future. It grows very
slowly, and land owners prefer white pine, where that species will grow. If spruce is to be
planted, most persons prefer Norway spruce (Picea excelsa) of Europe. It grows faster than
native spruces. It is the spruce usually seen in door yards and parks.

Brack Spruck (Picea mariana) grows much farther north than red spruce, but the two species mingle in a region
of 100,000 square miles or more northward of Pennsylvania and in New England and southern and eastern
Canada. Black spruce grows from Labrador to the valley of the Mackenzie river, almost to the arctic circle. It is
found as far south as the Lake States where it constitutes the principal spruce of commerce. In some of the
swamps of northern Minnesota and in the neighboring parts of Canada it is little more than a shrub, and trees
three or four feet high bear cones. On better land in that region the tree is large enough for sawlogs. It passes
under several names, among which are double spruce, blue spruce, white spruce, and water spruce. The
common name black spruce probably refers to the general appearance of the crown. The small cones (the
smallest of the spruces) adhere to the branches many years, and give a ragged, black appearance to the tree
when seen from a distance. The wood is as white as other spruces. Trees vary greatly in size. The best are 100
feet high and two and a half feet in diameter; but the average size is about thirty feet high and twelve inches in
diameter. That size is not attractive to lumbermen; but cutters of pulpwood find it valuable and convenient, and
much of it is manufactured into paper. The wood weighs 28.57 pounds per cubic foot, and is moderately strong,
and high in elasticity. It is pale yellow-white with thin sapwood. In Manitoba, lumber is sawed from black
spruce, and it is cut also in the Lake States, but it is preferred for pulp. It gives excellent service as canoe
paddles. Spruce chewing gum is made of resinous exudations from this tree, and is an article of considerable
importance. Spruce beer is another by-product which has long been manufactured in New England and the
eastern Canadian provinces. It was made in Newfoundland three hundred years ago and has been bought and
sold in the markets of that region ever since. Fishing vessels carry supplies of the beverage on long voyages as
a preventive of scurvy. The beer is made by boiling leaves and twigs, and adding molasses to the concoction
which is allowed to pass through mild fermentation. Foresters will probably never pay much attention to black
spruce because other species promise more profit. It is little planted for ornamental purposes, as it does not
grow rapidly, is of poor form, and the accumulation of dead cones on the branches gives it a poor appearance.
Besides, planted trees do not live long.

WHITE SPRUCE (Picea canadensis) is of more importance in Canada than in the United States, because more
abundant. It is one of the most plentiful timber trees of Alaska, and it is found west to Bering strait and north of
the arctic circle. It is said to approach within twenty miles of the Arctic ocean. Its eastern limit is in Labrador,
its southern in the northern tier of states from Maine to Idaho. A little of this species is cut for lumber in
northern New England and in upper Michigan, and westward, just south of the Canadian line. The light blue-
green foliage gives the tree its name. It is known by other names as well, single spruce, bog spruce, skunk
spruce, cat spruce, double spruce, and pine. Some of its names are due to the odor of its foliage. The largest
trees are 100 feet high and three in diameter, but most are smaller. Having a range so extensive, and in
climates and situations so different, the tree naturally varies greatly in size and form. The wood of well-
developed trees is white and handsome, the thin, pencil-like bands of summerwood having a slightly darker
tone than the springwood. The two parts of the annual ring possess different degrees of hardness. The
springwood is softer than the summerwood. The medullary rays are numerous, and the surface of quarter-
sawed lumber has a silvery appearance, due to the exposed flat surfaces of the rays. In the markets, no
distinction is made between white spruce lumber, and that cut from other species. The uses of the different
species are much the same. As a pulpwood, white spruce is in demand wherever it is available. The largest
output in the United States comes from northern New England. The tree is often planted for ornamental
purposes in Europe and in northern states. When grown in the open, the crown is pyramidal, like that of balsam
fir. It does not thrive where summers are warm and dry.
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SITKA SPRUCE

(Picea Sitchensis)

This is largest of the spruces. In height and in girth of trunk no other approaches it. The moist,
warm climate of the north Pacific slope is its favorite home, though its range extends far
northward along the islands and coast of Alaska. Toward the extreme limit of its habitat it loses
its splendid form and size and degenerates into a sprawling shrub. The limit of the species
southward lies in Mendocino county, California. Its range in a north and south direction is not
less than 2,000 miles; but east and west the growth covers a mere ribbon facing the sea. It climbs
some of the British Columbia mountains, 5,000 feet, but it prefers the low, wet valleys and
flatlands, or the rainy and snowy slopes set to catch the sea winds. There it is at its best, and the
largest trunks are 200 feet high, fifteen feet in diameter, and about 850 years old. All sizes less
than this are found. It is not easy to name an average size when variation runs from giants to
dwarfs; but in regions where this spruce is cut for lumber, the average height of mature trees is
about 125 feet, with a diameter of four feet.

Tideland spruce is one of its names. That has reference to its habit of sticking close to the sea. Its
other names are Menzies’ spruce, great tideland spruce, and western spruce. The last may be
considered its trade name in lumber markets, for it is seldom called anything else when it is
shipped east of the Rocky Mountains. The name is appropriate, except that other spruces grow in
the West, and are equally entitled to the name. This applies particularly to Engelmann spruce of
the northern Rocky Mountain region; but its lumber and that cut from Sitka spruce are not liable
to be confused in the mind of anyone who is acquainted with the two woods. The name Sitka
refers to the town of that name in Alaska.

The leaves of this species are usually less than one inch in length, and in color are light yellowish
green. They stand out like bristles on all sides of the twigs. Cones are from two to four inches
long, and hang by short stems, usually at the ends of twigs. They ripen the first year, release
their seeds, which fly away on small but ample wings, and the cones drop during the fall and
winter. Sitka spruce bark is generally less than half an inch in thickness. Trunks which grow in
forests prune themselves well, and are usually clear of limbs from forty to eighty feet. The bases
of trees which grow on wet land are much enlarged like cypress and tupelo, and lumbermen
frequently cut above the swell, leaving from 1,000 to 5,000 feet or more of lumber in the stump.
Sitka spruce’s characteristic root system is shallow; but on mountain sides where soil is dry,
roots penetrate deep in search of moisture.

The wood of this spruce varies greatly in color, but it is usually a very pale brown, with the
faintest tinge of red. It is a little heavier than white pine, considerably weaker, and with less
elasticity. The size of the trunks, with their freedom from limbs, insures a high percentage of
clear lumber when Sitka spruce is manufactured. The tree grows slowly, the annual rings are
narrow, and the bands of summer growth are comparatively broad, to which fact the rather dark
color of the wood of the spruce is due.

Sitka spruce is an important source of lumber. The total cut in Washington, Oregon, and
California in 1910 was about 255,000,000 feet. It is below red spruce in quantity of sawmill cut,
but above all other spruces in the United States. The people of the Pacific coast use much of it at
home, but large quantities are shipped to markets in eastern states, and some to foreign
countries. Nearly 4,000,000 feet were bought by Illinois manufacturers in 1909, in addition to
what was used rough in the state. The commodities manufactured of this spruce in Illinois
indicate with a fair degree of accuracy the uses made of the wood in most parts of the United
States east of the Rocky Mountains and north of the Ohio river and the Potomac. Among articles
so manufactured in Illinois are playground apparatus, porch and stair balusters, doors, blinds,
sash and frames, poultry brooders, sounding boards for pianos and other musical instruments,
parts of mandolins and guitars, pipes for organs, cornice brackets, store and office fronts,
decking and spars for boats, wagon beds and windmill wheel slats, refrigerators and cold storage
rooms, ironing boards and other wooden ware.

Twenty times as much Sitka spruce is made into finished commodities in Washington as in
Illinois. That is to be expected, since Washington is the home of the tree and the center of supply.
A partial list of its uses in that state will show that the wood is liked at home. Douglas fir was the
only wood bought in larger amounts by Washington manufacturers. They made 55,429,000 feet of
it into boxes, and coopers employed 12,000,000 more. The next largest users were pulpmills,
while 2,000,000 feet went into sounding boards, many of which were for shipment abroad. Other
users were basket makers, and the manufacturers of furniture, fixtures, finish, caskets, veneer,
trunks, pulleys, vehicles, boats, and patterns. Sitka spruce decays quickly when exposed to rain
and weather.

Sitka spruce can be depended upon for the future. Though it grows slowly it may be expected to
keep growing. Its range lies in regions generally too wet for woods to burn, and it will suffer less
from forest fires than trees of inland regions. It is an abundant seeder, and its favorite seedbed is
moss, muck, decayed wood, and wet ground litter of various kinds. For the first few years
seedlings are sensitive to frost, but not in later life.

Sitka spruce is often planted as an ornamental tree in western Europe, and occasionally in the
middle Atlantic states. The New England climate is too severe for it.



ENGELMANN SprUCE (Picea engelmanni) was named for Dr. George Engelmann. It has other names.
In Utah it is called balsam, white spruce in Oregon, Colorado, Utah, and Idaho, mountain spruce
in Montana, Arizona spruce farther south, while in Idaho it is sometimes known as white pine.
That name is misleading, for Idaho has a species of white pine (Pinus monticola). In eastern
markets the wood is known as western spruce; but that, also, is indefinite, for Sitka spruce is also
a western species and is found in the same markets as Engelmann spruce. This tree’s range
extends from Yukon territory to Arizona, fully 3,000 miles. It is a mountain species and is found in
elevated ranges. In the southern part of its habitat it ascends mountains to heights of nearly
12,000 feet. It grows in the Cascade mountain ranges in Washington and Oregon. The species’
best development occurs in British Columbia. At its best, trees are 150 feet high and four or five
in diameter; but every size less than that occurs in different parts of its range, down to a height
of two or three feet for fully matured trees. Such are found on lofty and sterile mountains where
frost occurs practically every night in summer, and winter snows bury all objects for months at a
time. Though the stunted spruce trees may be only two or three feet high, their branches spread
many feet, and lie flat on the rocks. Though such situations are exceedingly unfavorable to tree
growth, the stunted spruces survive sometimes for two hundred years, and during that long
period may not grow a trunk above five inches in diameter and four feet high. The Engelmann
spruce is naturally a long-lived tree, and large trunks are 500 or 600 years old; and trees
ordinarily cut for lumber are 300 or 400 years old. When the tree is young, its form is
symmetrical, the longest branches being near the ground, the shortest near the top; but in
crowded stands the trunk finally clears itself. Engelmann spruce lumber is usually full of small
knots, each of which represents a limb which was shaded off as the tree advanced in age. The
wood is lighter than white pine, and is the lightest of the spruces, the weight being 21.49 pounds
per cubic foot. It is not strong, and it rates low in elasticity. The wood is pale yellow, tinged with
red. The thick sapwood is hardly distinguishable from the heart. It would be difficult to compile a
list of this tree’s uses, because in markets it hardly ever carries its right name. It is used for fuel
and charcoal in the region of its growth; also as farm timber, and as props and lagging in mines.
When it goes to market, it is manufactured into doors, window frames, sash, interior finish for
houses, and for purposes along with other spruces. Large quantities of this wood will be
accessible when lumbermen penetrate remote mountain regions where it grows. It may be
expected to increase in importance. It is occasionally planted in eastern states as an ornament.

BLUE SpRUCE (Picea parryana) is found among mountains in Colorado, Utah, and Wyoming, from 6,500 to 10,000
feet above sea level. It attains a height of 150 feet and a diameter of three under favorable circumstances, but
its usual size is little more than half of that. Its name is given on account of the color of its foliage, but it has
other names, among them being Parry’s spruce, balsam, white spruce, silver spruce, Colorado blue spruce, and
prickly spruce, the last name referring to the sharp-pointed leaves which are an inch or more in length. Cones
are three inches long, and usually grow near the top of the tree. It is not unusual for blue spruce trees to divide
near the ground in three or four branches. In its youth, particularly in open ground, blue spruce develops a
conical crown. The wood is lighter than white pine, is soft, weak, and pale brown or nearly white in color. The
sapwood is hardly distinguishable from the heart. This is a valuable tree for ornamental planting; but in later
years it loses its lower limbs, and becomes less desirable.

WEEPING SPRUCE (Picea breweriana) is of little commercial importance because of scarcity. It grows among the
mountains of northern California and southern Oregon, at elevations of from 4,000 to 8,000 feet above sea
level. The leaves are an inch or less in length, the cones from two to four inches long. They fall soon after they
scatter their seeds. This tree is named on account of its drooping branchlets, some of which hang down eight
feet. The wood seems not to have been investigated, but its color is pale yellowish to very light brown, and the
annual rings are rather narrow. The tree ought to be valuable for ornamental planting, but nurseries have
experienced much difficulty in making it grow. It grows on high and dry mountains where few ever see it, but
refuses to become domesticated or to grace eastern parks.
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CYPRESS

(Taxodium Distichum)

The name cypress has been used quite loosely in this country and the old world, and botanists
have taken particular care to explain what true cypress is. It is of no advantage in the present
case to join in the discussion, and it will suffice to give the American cypresses according to the
authorized list published by the United States Forest Service. Two genera, one having two and
the other six species, are classed as cypress. These are Bald Cypress (Taxodium distichum), Pond
Cypress (Taxodium imbricarium), Monterey Cypress (Cupressus macrocarpa), Gowen Cypress
(Cupressus goveniana), Dwarf Cypress (Cupressus pygmeaea) Macnab Cypress (Cupressus
macnabiana), Arizona Cypress (Cupressus arizonica), and Smooth Cypress (Cupressus glabra).
The first two grow in the southern states, and the others in the Far West. Bald cypress, which is
generally known simply as cypress in the region where it grows, is more important as a source of
lumber than are all the others combined. It probably supplies ninety-nine per cent of all cypress
sold in this country. Its range is from southern Delaware to Florida, westward to the Gulf coast
region of Texas, north through Louisiana, Arkansas, eastern Mississippi and Tennessee,
southeastern Missouri, western Kentucky and sparsely in southern Illinois and southwestern
Indiana. It is a deep swamp tree, and it is never of much importance far from lagoons, inundated
tracts, and the low banks of rivers. Water that is a little brackish from the inwash of tides does
not injure the tree, but the presence of a little salt is claimed by some to improve the quality of
the wood. It is lumbered under difficulties. The deep water and miry swamps where it grows best
must be reckoned with. Some of the ground is not dry for several years at a time. Neither felling
nor hauling is possible in the manner practiced in the southern pineries. Owing to the great
weight of the green wood, it will not float unless killed by being girdled for a year or more in
advance of its being felled. In the older logging operations, cypress was girdled and snaked out to
waterways and floated to the mills. Lately many cypress operations are carried on by the building
of railroads through the swamps, which are largely on piling and stringers, although occasionally
earth fills are utilized. The usual size of mature cypress ranges from seventy-five to 140 feet in
height and three to six in diameter.

The wood is light, soft, rather weak, moderately stiff, and the grain is usually straight. The
narrow annual rings indicate slow growth. The summerwood is comparatively broad and is
slightly resinous; medullary rays are numerous and obscure. The wood is light to dark brown, the
sapwood nearly white. At one time specimens of the wood in the markets of the world were
known as black or white cypress, according as they sank or floated. Much of the dark cypress
wood is now known as black cypress in the foreign markets, where it is employed chiefly for tank
and vat building. Individual specimens of the wood in some localities are tinted in a variety of
shades and some of the natural designs are extremely beautiful.

The wood is reputed to be among the most durable in this country when exposed to soil and
weather. Some of it deserves that reputation, but other does not. Well-authenticated cases are
cited where cypress has remained sound many years—in some instance a hundred or more—
when subjected to alternate dampness and dryness. Such conditions afford severe tests. In other
cases cypress has been known to decay as quickly as pine.

Historical cases from the old world are sometimes cited to show the wonderful lasting properties
of cypress. Doors and statues, exposed more or less to weather, are said to have stood many
centuries. The evidence has little value as far as this wood is concerned. In the first place, the
long records claimed are subjects for suspicion; and in the second place, it was not the American
cypress that was used—and probably no cypress—but the cedar of Lebanon.

Sound cypress logs have been dug from deep excavations near New Orleans, and geologists
believe they had lain there 30,000 years. That would be a telling testament to endurance were it
not that any other wood completely out of reach of air would last as long.

The estimated stand of cypress in the South is about 20,000,000,000 feet. The annual cut,
including shingles, exceeds 1,000,000,000 feet. New growth is not coming on. The traveler
through the South occasionally sees a small clump of little cypresses, but such are few and far
between. It was formerly quite generally believed that cypress in deep swamps, where old and
venerable stands are found, was not reproducing, and that no little trees were to be seen. It was
argued from this, that some climatic or geographic change had taken place, and that the present
stand of cypress would be the last of its race. More careful investigation, however, has shown
that the former belief was erroneous. Seedling cypresses are found occasionally in the deepest
swamps. Probably cypress which has not been disturbed by man is reproducing as well now as at
any time in the past. The tree lives three or four centuries, and if it leaves one seedling to take its
place it has done its part toward perpetuating the species. Fire, the mortal enemy of forests,
seldom hurts cypress, because the undergrowth is not dry enough to burn.

The uses of cypress are so nearly universal that a list is impossible. In Illinois alone it is reported
for seventy-eight different purposes. There is not a state, and scarcely a large wood-using
factory, east of the Rocky Mountains which does not demand more or less cypress.

The tree is graceful when young, but ragged and uncouth when old. Though a needleleaf tree, it
yearly sheds its foliage and most of its twigs. The fruit is a cone about one inch in diameter; and
the seed is equipped with a wing one-fourth inch long and one-eighth inch wide.



When cypress stands in soft ground which most of the time is under water, the roots send up
peculiar growths known as knees. They rise from a few inches to several feet above the surface of
the mud, and extend above the water at ordinary stages. They are sharp cones, generally hollow.
It is believed their function is to furnish air to the tree’s roots, and also to afford anchorage to the
roots in the soft mud. When the water is drained away, the knees die.

Cypress is widely planted as an ornament, and a dozen or more varieties have been developed in
cultivation.

Ponp Cypress (Taxodium imbricarium) so closely resembles bald cypress with which it is associated that the two
were once supposed to be the same. Pond cypress averages smaller and its range is more circumscribed. The
name pond cypress, by which it is popularly known in Georgia, indicates the localities where it is oftenest
found. It is the prevailing cypress in the Okefenoke swamp in southeastern Georgia. The general aspect of the
foliage and fruit is the same as of bald cypress. No detailed examination of the wood seems to have been made,
but in general appearance it is like the other cypress. It is said that little of it ever gets to sawmills because it
grows in situations where logging is inconvenient.

MonTEREY CYPRESS (Cupressus macrocarpa). This tree has only one name and that is due to its place of growth
on the shores of Monterey bay, California. Its range is more restricted than that of any other American
softwood. It does not much exceed 150 acres, though the trees are scattered in a narrow strip for two miles
along the coast. They approach so close the breakers that spray flies over them in time of storm. Trees exposed
to the sweep of the wind are gnarled and of fantastic shapes. Their crowns are broad and flat like an umbrella,
but ragged and unsymmetrical in outline. That form offers least resistance to wind, and most surface to the
sun. The trees take the best possible advantage of their opportunities. Tall crowns would be carried away by
wind; and the flat tops, with a mass of green foliage, catch all the sunlight possible. They need it, for they grow
in fog, and sunshine is scarce. Sheltered trees develop pyramidal tops. It is widely planted in this and other
countries, and when conditions are favorable, it is graceful and symmetrical. The largest trees are from sixty to
seventy feet tall, others are five or six in diameter; but the tallest trees and the largest trunks seldom go
together. The cones are an inch or more in length, and each contains about 100 seeds. The leaves fall the third
and fourth years. Wood is heavy, hard, strong, and durable, but is too scarce to be of value as lumber, even if
the trunks were suitable for sawlogs. The Monterey cypress is of peculiar interest to botanists and also to
physical geographers. The few trees on the shore of Monterey bay appear to be the last remnant of a species
which was once more extensive. The ocean is eating away the coast at that point. Fragments of hills, cut sheer
down from top to the breakers beneath, are plainly the last remnants of ranges which once extended westward,
but have been washed away by the encroaching waves. No one knows how much of the former coast has been
destroyed. Apparently the former range of the cypress was principally on land now swallowed up by the
encroaching ocean. A mere fringe of the trees—a belt about 200 yards wide along the beach—remains, and the
sea is undermining them one by one and carrying them down. So rapidly is the undermining process going on
that many large roots of some of the trees are exposed to view.

Arizona CYPRESS (Cupressus arizonica), as its name implies, is an Arizona tree. It forms considerable forests in
the eastern, central, and southern parts of the state, and is found also in Mexico. It grows at elevations up to
6,000 feet. Because of the small population in the region where this cypress grows, it has never been much
used, but the size of the trees and the character of the wood fit it for many purposes. Its growth is often quite
rapid, and the timber is soft, light, and with well-defined summerwood. Its usual color is gray, but occasionally
faint streaks of yellow appear. The leaves fall during the fourth and fifth years; cones are small and flat; and
the small seeds are winged. It is believed by persons familiar with Arizona cypress that it will attain
considerable importance when the building of railroads and the settlement of the country make the forests
accessible. The wood is durable in contact with the soil.

SmootH CyYPRESS (Cupressus glabra) ranges in Arizona and is not believed to have or to promise much
importance as a source of lumber supply. Its name was given on account of the smoothness of the bark. It is
one of the latest species to be given a place among the cypresses, and was described and named by George B.
Sudworth of the United States Forest Service.
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BALSAM FIR

(Abies Balsamea)

Balsam fir is the usual name applied to this tree in New England, New York, Pennsylvania,
Michigan, Wisconsin, Minnesota, and Ontario. The shorter name balsam suffices in some parts of
that region, and particularly in New York, New Hampshire, and Vermont. Because it is common
north of the international boundary, the name Canada balsam has been given it in some regions.
In Delaware it is known as balm of Gilead, but that name belongs to a tree of the cottonwood
group, (Populus balsamifera) which is a broadleaf species. In New York and Pennsylvania a word
of distinction is added, and it is called balm of Gilead fir. Toward the southern limit of its range it
is spoken of as fir pine and blister pine. New York Indians knew the tree as blisters. They
referred to the pockets under the bark of young trees and near the tops of mature trunks, in
which resin collected. The name balsam refers to that characteristic also, as does the word balm.
In some parts of Canada the tree is known as silver pine, and as silver spruce. The secretion of
resin in bark blisters is a characteristic of several firs.

The list of names and the locality of their use indicate fairly well the geographical range of
balsam fir. Its northern limit forms a line across eastern Canada from Labrador to Hudson bay.
From Hudson bay its northern boundary trends northwestward and reaches the vicinity of Great
Bear lake. In the United States it grows westward to Minnesota and southward to Pennsylvania.
It is cut for lumber in eleven states.

In a range so large and including situations so various, it is natural that the tree should vary
greatly in size. In the Lake States the common height is fifty or sixty feet, and the diameter is
twelve or fifteen inches. Young balsam firs grow vigorously when the ground is suitable and their
tops receive sufficient light. In lumbered regions in the Lake States, this fir gets a foothold in the
shade of a dense growth of paper birch and other quickly-growing species; and in a few years the
pointed, intensely green spires of the balsams may be seen piercing the canopy of other young
tree tops, and shooting above into the light. This is accomplished after a struggle of some years
in the shade; but the firs ultimately win their way upward, and in a few years they shade to death
most of their broadleaf associates. If they are in competition with northern white cedar or
tamarack, they are not always successful in winning first place.

The leaves of balsam fir are from one-half to one and one-fourth inches long. They are green and
lustrous above and silver white below, the whiteness due to stomata on their undersides. On
young twigs the leaves bristle out on all sides and are very numerous and crowded together, but
on older branches the leaves are more scattered, due to the dropping of some of them. It is their
habit to adhere to the stems about eight years.

The leaves of balsam fir possess a pleasing and characteristic odor which is turned to account in
a practical way. The small needles are stripped from the branches in large quantities, cleaned,
dried, and are used for stuffing sofa pillows, cushions, and other kinds of upholstery. The odor
persists a long time. Much of the collecting of the needles is done in summer as a pastime by
summer campers in the northern woods. The needles are sufficiently tough to stand much wear
in pillows, and they are still odorous when long use has ground them to powder.

The cones of balsam fir follow the fashion of all species of fir, and stand erect on the branches.
Seeds are one-fourth inch in length and are winged. The wood is of approximately the same
weight as white pine, but it falls considerably below white pine in strength and stiffness. It is of
moderately rapid growth when conditions are favorable, and the annual ring has a fair proportion
of summerwood. The yearly rings are quite distinct. The medullary rays are numerous, and for a
softwood they are prominent. When a log is quarter-sawed, and the surfaces of the boards are
planed, the wood presents a silvery appearance, but it is too monotonous to be very attractive.
The heartwood is pale brown, streaked with yellow, the thick sapwood much lighter in color. It is
perishable in contact with the soil.

Pulp manufacturers are the largest users of balsam fir. About three per cent of all the pulpwood
cut in the United States in 1910 was from this species. Its use is on the increase, or appears to
be; but recent statistics relating to this wood cannot be safely compared with returns for former
years, because the custom of mixing fir with spruce and other pulpwoods formerly prevailed in
New England, and it was then not possible to determine exactly how much fir reached the
market. At the present time fir goes under its own name, and the output exceeds 132,000 cords,
which is equivalent to 105,000,000 feet, board measure, yearly.

Eleven states contribute to the balsam fir lumber cut, but most is supplied by Maine, Minnesota,
Vermont, Michigan, and Wisconsin. The total for 1910 was 74,580,000 feet. Much of it is
employed in rough form for fences and buildings, while other is further manufactured by planing
mills and factories. Car builders employ it in several ways. It serves as doors, siding, lining, and
roofing for freight cars. It is not a durable wood when exposed to weather. The largest reported
use of the wood in New England is by box makers. Massachusetts alone works nearly 15,000,000
feet a year into crates and shipping boxes. Its uses in the Lake States are more varied. The
makers of berry, fruit, and vegetable baskets draw supplies from the wood. Some of the product
is of thin split slats, and other of veneer or sawed material.

The light weight and white color of balsam fir make it acceptable to the manufacturers of
excelsior. The product is employed in packing merchandise for shipment, and to a small extent in



upholstery. The wood fills a rather important place in the woodenware industry, where its white
color and light weight constitute its most important recommendations. It is sawed into staves for
pails and tubs.

Though balsam fir has little figure and its appearance is rather common, it finds its way to
planing mills and woodworking shops where it is made into ceiling, newel posts, molding, railing,
spindles, chair-boards, and other interior finish.

The most widely known commercial product manufactured from this tree is Canada balsam.
Strictly speaking, it is not a manufactured article except what is done in nature’s laboratory, and
the product is the resin stored under bark blisters. The resin is transparent, and is employed by
microscopists in mounting objects for examination. Little machinery or apparatus is used in
removing the viscid fluid from the pockets in the bark. With a knife the thin, soft blister is slit and
the resin is scraped out. All kinds of claims of medicinal virtue are made for balsam resin in the
region where the tree grows; but the treatment in most cases effects cures—if any cures are
really effected—by appeals to faith and the imagination.

Balsam fir owes a large part of its importance to its abundance. It is not exactly a swamp tree,
but it does best in damp situations where the ground is moist and cool in summer. Only in
periods of protracted drought does the ground litter become sufficiently dry to burn fiercely, and
to that fact is due much of the promise of future supply of balsam fir. That which grows on the
dry uplands may fall prey to forest fires, but that in the damp flats, associated with northern
white cedar and tamarack, will hold its ground and continue to supply demand.

Balsam fir has an importance which can not be wholly measured in feet, pounds, cords, or
dollars. Many of the choicest Christmas trees which in December go by tens of thousands to the
cities, are of this tree. Its form is almost perfect, being conical, broad near the bottom, and
running to a sharp apex. The deep green of the needles, which retain their color from two weeks
to a month after the trunk is severed, gives balsam Christmas trees much of their popularity. The
trees are cut from Maine to Michigan, and many are shipped across the international boundary
from Canada. The custom of cutting Christmas trees is often condemned as a waste of resources.
It has been argued that the destruction in one month of 1,000,000 young trees is equivalent to
the destruction of 500,000,000 feet of lumber, because, if allowed to reach maturity, they would
yield that much lumber. That argument does not take into consideration the fact that not one of
the young trees in ten would reach maturity if left to the course of nature.

When Gifford Pinchot was United States forester, a protest against the cutting of Christmas trees
was formally laid before him. It was generally believed that he would declare that the waste
ought to be stopped and would set his disapproval on the practice; but he did nothing of the sort.
He declared that the forests are for the use of the people and that they can serve in no better way
than by supplying every child in the land with a Christmas tree once a year.
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FRASER FIR

(Abies Fraseri)

The people who are acquainted with this interesting and somewhat rare tree have seen to it that
it does not want for names. Some of these names are both definitive and descriptive, while others
are neither. Tennessee, North Carolina, and West Virginia furnish the names. Within the tree’s
range in Tennessee and North Carolina it is often known as balsam without any qualifying word,
and that is quite sufficient, for no other fir or balsam grows within its range. In the same region it
is called balsam fir. That is the common name of its northern relative, but there is little likelihood
of confusing the two species, for their ranges do not overlap much, if they touch at all, which they
probably do not. In Tennessee the name is reversed and instead of balsam fir it is fir balsam. It is
likewise known as double fir balsam, but why “double” is added to the name is not clear. Similar
mystery attaches to the name “single spruce,” which is applied to the balsam fir in the interior of
British America. The southern Appalachian tree is called she balsam and she balsam fir. These
names have no scientific basis, and they appear to have originated in a desire to distinguish this
tree from the red spruce with which it is associated. The spruce is called “he balsam.” Artificial
names like these are not necessary to distinguish red spruce from Fraser fir, as very slight
acquaintance should enable anybody to tell one from the other at sight, and to see clearly that
they are not of the same species. Mountain balsam, a North Carolina name for this fir, is well
taken, for it is distinctly a mountain species. The name healing balsam is given in
acknowledgment of the supposed medicinal properties of the resin which collects in blisters or
pockets under the bark of young trees and near the tops of old. In West Virginia, where this tree
reaches the northern limits of its habitat, it is called blister pine, on account of the resin pockets.
In the same region it is called stackpole pine, because farmers who mow mountain meadows use
straight, very light poles cut from this fir round which to build haystacks.

This tree is decidedly an inhabitant of the high, exposed localities, being found entirely in the
upper elevations of the southern Appalachian mountains, either forming extensive pure stands or
growing in the company of red spruce (Picea rubens), with a scattering of various stunted
hardwoods, as birch, mountain ash, cherry and usually with an undergrowth of rhododendron.

Fraser fir's range extends from the high mountains of North Carolina, where it grows 6,000 feet
above sea level, northward into West Virginia, within a few miles of the Maryland line, at an
altitude of 3,300 feet. The tree is not found in all regions between its northern and southern
limits. Its best development is in the southern part of its range.

On the upper limits of its habitat the tree presents a decidedly picturesque appearance, being
gnarled and twisted and plainly showing the results of its long struggle for life and development.
It is always noticeable that on the exposed side the limbs are so short as to be almost missing and
on the opposite side they grow out straight and long, appearing to fly before the wind. These
limbs are sometimes of as great a girth for five or six feet of their length as any part of the main
stem, and have a singular look, seeming to be all out of proportion to the rest of the tree. The
older trees are vested in a smooth, yellowish-gray, mossy bark, which is quite different from that
of the balsam fir. The bark is thin, about one-fourth of an inch on young trunks, and half an inch
near the ground on old ones. The leaves are usually half an inch long, sometimes one inch, and
their lower sides are whitish, which tint is due to abundant white stomata. In that respect they
resemble leaves of balsam fir and hemlock.

The cones, like those of other species of fir, stand erect on the branches, and average about two
and a half inches in length. They are smoother than the cones of most pines. They mature in
September. The winged seeds average one-eighth inch in length, and are fairly abundant. The
Fraser fir grows as tall as balsam fir, from forty to sixty feet, and the trunk diameter is greater,
being sometimes thirty inches, though half of that is nearer an average. When of pole size, that
is, from five to eight inches in diameter, Fraser fir is often tall, straight and shapely. Its form,
however, depends upon the situation in which it grows. If in the open, it develops a relatively
short trunk and a broad, pyramidal crown. This fir differs from balsam fir in its choice of
situation. The latter, though not exactly a swamp tree, prefers damp ground, while Fraser fir
flourishes on slopes and mountain tops.

On the mountains of western North Carolina fir grows in mixture with red spruce. Sometimes the
fir is fifty per cent of the stand, but usually it is less, and frequently not more than fifteen per
cent. Few fir trees in that locality are two feet in diameter. They grow with fair rapidity in their
early years, but decline in rate as age comes on. It may be observed in traveling through the
stands of mixed spruce and fir among the high ranges of the southern Appalachian mountains
that the proportion of spruce is much higher in old stands than in young. That is due to the
greater age to which spruce lives. Trees of that species continue to stand after the firs have died
of old age. On the other hand, fir outnumbers spruce in many young stands. That is because fir
reproduces better than spruce, and grows with more vigor at first. In stands of second growth
the fir often predominates. It depends to some extent upon the conditions under which the
second growth has its start. Fir does not germinate well if the ground has been bared by fire and
the humus burned. Consequently, old burns do not readily grow up in fir. The best stands occur
where the natural conditions have not been much disturbed further than by removing the growth.
Fortunately conditions on the summit and elevated slopes of the southern Appalachians do not
favor destructive forest fires. Rain is frequent and abundant, and the shade cast by evergreen



trees keeps the humus too moist for fire. To this condition is due the comparative immunity from
fire of the high mountain forests of fir and spruce. Sometimes, however, fires sweep through fine
stands with disastrous results. The destruction is more serious because no second forest of
evergreens is likely on tracts which have been severely burned.

A report by the State Geological Survey on forest conditions in western North Carolina, issued in
1911, predicted that spruce and fir forests aggregating from 100,000 to 150,000 acres among the
high mountain ranges, will become barren tracts, because of the destructive effect of fires
stripping the ground of humus.

The cutters of pulpwood in the southern Appalachian mountains take Fraser fir wherever they
find it, mix it with spruce, and the two woods go to market as one. Statistics show the annual cut
of both, but do not give them separately. The output of spruce, including fir, south of
Pennsylvania, in 1910 was 115,993 cords, equivalent to about 80,000,000 feet, board measure.
Most of it was red spruce, but some was fir, and in North Carolina probably twenty-five per cent
was of that species. The total pulpwood cut in that state was 14,509 cords of the two woods
combined, and probably 3,800 cords were Fraser fir.

The wood of Fraser fir is very light. An air dry sample from Roan mountain, N. C., weighed 22.22
pounds per cubic foot. That is lighter than balsam fir, which is classed among the very light
woods. It is stronger than balsam fir by twenty-five per cent. The wood is soft, compact and the
bands of summerwood in the annual rings are rather broad and light colored and are not
conspicuous. The medullary rays are thin but numerous. The color is light brown, the sapwood
mostly white.

This wood is not of much commercial value except for pulp. It is not abundant, and it is not suited
to many purposes. It is suitable for boxes, being light in weight and moderately strong; but other
woods which grow in the same region are as good in all respects and are more abundant, and will
be used in preference to fir for that purpose. The decrease in area on account of fires, and in
quantity because of pulpwood operations, indicates that forest grown Fraser fir has seen its best
days. On the other hand, the United States Forest Service has acquired tracts of land on the
summits of the mountains where this species has its natural home, and the growth will be
protected from fires and from destructive cutting, and there is no danger that the species will be
exterminated.

It is an interesting tree. It contributes to the pleasure of tourists and campers among the
southern mountains. The fragrance of its leaves and young branches add a zest to the summer
camp. The traveler who is overtaken in the woods by the coming of night, prepares his bed of the
boughs of this tree and of red spruce and sleeps soundly beneath an evergreen canopy. Pillows
and cushions stuffed with fir needles carry memories of the mountains to distant cities.

In one respect this tree of the high mountains is like the untamed Indians who once roamed in
that region: it refuses to be civilized. The tree has been planted in parks in this country and in
Europe, but it does not prosper. Its form loses something of the grace and symmetry which it
exhibits in its mountain home, and its life is short. Those who wish to see Fraser fir at its best
must see it where nature planted it high on the southern mountains.

Arizona Cork FIr (Abies arizonica) very closely resembles forms of the alpine fir, and may not be a separate
species. Sudworth was unable to distinguish its foliage and cones from those of alpine fir, but the bark is softer.
Its range is on the San Francisco mountains in Arizona. It is very scarce, and only local use of its wood is
possible.
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NOBLE FIR
(Abies Nobilis)

This tree’s name is justified by its appearance when growing at its best in the forests of the
northwest Pacific coast. It is tall, shapely, and imposing. It often exceeds a height of 250 feet, and
a trunk diameter of six feet. It is sometimes eight feet in diameter. No tree is more shapely and
symmetrical. When grown in dense stands the first limb may be 150 feet from the ground, and
from that point to the base there is little taper. It over-reaches so many of its forest companions
that it is sometimes designated locally as bigtree; but it is believed that lumber is never so
spoken of, and that the name applies to the standing tree only. The Indians of the region where it
grows call it tuck-tuck, but information as to the meaning of these words is not at hand. In
northern California, and probably still farther north, this species is often called red fir, feather-
cone red fir, or bracted red fir. The color of the heartwood and the appearance of the cone,
doubtless are responsible for these names. There is a tendency in the fir-growing regions of the
West to call all firs either white or red, depending upon the color of the heartwood. There are ten
or more species of fir west of the Rocky Mountains, and to the layman they all look much alike,
but to botanists they are interesting objects of study.

The range of noble fir covers parts of three states, but the whole of no one. Its northern limit is in
Washington, its southern in northern California, and it follows the mountains across western
Oregon. It often forms extensive forests on the Cascade mountains of Washington. It is most
abundant at elevations of from 2,500 to 5,000 feet in southwestern Washington and northwestern
Oregon. On the eastern and northern slopes of those mountains it is of smaller size and is less
abundant. Like several other of the extraordinarily large western trees, it keeps pretty close to
the warm, moist coast of the Pacific.

The shining, blue-green color of the leaves is a conspicuous characteristic of noble fir as it
appears in the forest. They vary in length from an inch to an inch and a half. They usually curl,
twist, and turn their points upward and backward, away from the end of the branch which bears
them. The cones, following the fashion of firs, stand upright on the twigs, and are conspicuous
objects. They are four or five inches in length, which is rather large for firs, but not the largest.
The seeds are half an inch long, and are winged. They are well provided with the means of flight,
but many of them never have an opportunity to test their wings, for the dextrous Douglas squirrel
cuts the cones from the highest trees, and when they fall to the ground he pulls them apart with
his feet and teeth, and the seeds pay him for his pains. If cones ripen on the trees and the
released seeds sail away, there are birds of various feather waiting to receive them.
Consequently, the noble fir plants comparatively few seeds. Their ratio of fertility is low at best,
but that is partly compensated for by the large numbers produced.

Thick stands of noble fir are not common. It generally is found, a few trees here and there, mixed
with other species. Sawmills find it unprofitable to keep the lumber separate from other kinds. It
does not pay to do so for two reasons. Extra labor is required to handle it in that way, and there
is a prejudice against fir lumber. It does not appeal to buyers. For that reason some operators
have called this timber Oregon larch, and have sent it to market under that name. That is a trick
of the trade which has been put into practice many times and with many woods. The purpose in
the instance of noble fir was to pass it for the larch which grows in the northern Rocky Mountain
region. The two woods are so different that no person acquainted with one would mistake it for
the other. A recent government report of woods used for manufacturing purposes in Washington
does not list a foot of noble fir. The inference is that it must be going to factories under some
other name, for it is incredible that this wood should be put to no use at all in the region of its
best development.

Noble fir is of slow growth, and the large trunks are very old, the oldest not less than 800 years.
The summerwood forms a narrow, dark band in the annual ring. Medullary rays are numerous,
but very thin and inconspicuous. The wood possesses little figure. It weighs twenty-eight pounds
per cubic foot, which is four pounds less than the average Douglas fir. It is very low in fuel value,
as softwoods usually are which have little resin. It is very weak, and it bends easily. It is soft,
easily worked, and polishes well. This is one of its most valuable qualities. It is deficient in a
number of properties which are desirable in wood, but partly makes up for them in its ability to
take a smooth finish. It is pale brown, streaked with red, the sapwood darker. In that particular it
is unusual, for most softwoods have sap lighter in color than the heart.

It has been already pointed out that difficulty is met when an attempt is made to list the uses of
noble fir, because it loses its name before it leaves the sawmill yard and takes the name of some
other wood, and those who put it to use often do so without knowing what the wood really is. It is
known that some of it is manufactured into house siding. It works nicely and looks well, but since
it is liable to quick decay it must be kept well painted when it is exposed to weather. It serves as
interior finish, and this seems to be one of its best uses. It is so employed for steamboats and for
houses, and many shipments of it have been made to boat builders on the Atlantic coast. It is
used for shipping boxes, and its light color fits it for that purpose, as the wood shows painting
and stenciling to good advantage.

European nurseries have propagated noble fir with success, but it does not do so well in the
eastern part of the United States, though it lives through winters as far north as Massachusetts.
It is not known to have been planted for other than ornamental purposes. Unless it would grow



much faster in plantations than in its wild state, it will be too long in maturing to make it
attractive to the timber planter.

WHITE FIR (Abies concolor). The whiteness of the wood and the silver color of the young branches give this
species its name, but it is not the sole possessor of that name, but shares it with three other firs. In California,
Idaho, and Utah it is called balsam fir. The branches and upper parts of the trunk where the bark is thin, are
covered with blisters which contain white resin. In Utah it is known as white balsam, as silver fir in some parts
of California, and as black gum in Utah. The reason for that name is not apparent, unless it refers to the black
bark on old trees. It has several other names which are combinations of white and silver with some other term.
Its range is mostly in the Sierras and in the Rocky Mountain ranges, extending from southern Colorado to the
mountains of California, north through Oregon, and south through New Mexico and Arizona. The immense
proportions are reached only in the Sierra growth, those trees in the Rockies being hardly above ordinary size.
In its free growth the tree is reputed to be the only one of its genus found in the arid regions of the Great
Basin, and similar localities in Arizona and New Mexico. It is not distinguished by all botanists from the similar
species, Abies grandis.

White fir attains a height of 250 feet and a diameter of six in some instances, but the average size of mature
trees among the Sierra Nevadas is 150 feet tall and three or four in diameter. In the Rocky Mountain region
the tree is smaller. It grows from 3,000 to 9,000 feet above sea level. The leaves are long for the fir genus, and
vary from two to three inches. The tree’s bark is black near the base of large trunks but of less somber color
near the top. Near the base of large trees the bark is sometimes six inches thick. The wood of this species is
light and soft. Carpenters consider it coarse grained, by which they mean that it does not polish nicely. It is
brittle and weak. The rings of annual growth are generally broad, with the bands of darker colored
summerwood prominent. In lumber sawed tangentially, rings produces distinct figure, but it is not generally
regarded as pleasing. The medullary rays are prominent for a softwood, but quarter-sawing does not add much
to the wood’s appearance. It decays quickly in alternate wet and dry situations. Trees are apt to be affected
with wind shake, and the wood’s disposition to splinter in course of manufacture has prejudiced many users
against it. However, it has some good qualities. The wood is free from objectionable odor, and this qualifies it
as box material. Fruit shippers can use it without fear of contaminating their wares. It is light in color, and
stenciling looks well on it. Its weight is likewise in its favor.

Trees of this species seldom occur in pure stands of large extent, but are scattered among forests of other
kinds. Sawmills cut the fir as they come to it, but seldom go much out of their way to get it. The United States
census for 1910 showed that 132,327,000 feet of white fir lumber were cut in the whole country, but as several
species pass by that name it is not possible to determine how much belonged to the one under discussion, but
probably about half, as that much was credited to California where this tree is at its best. The fir does not
suffer in comparison with trees associated with it. Its trunk does not average quite as large as the pines, yet
larger than most of the cedars; but in height it equals the best of its associates, and in symmetrical form, and
beauty of color of foliage, it must be acknowledged superior. The dark intensity of its green crown when
thrown against the blue summer skies of the Sierras forms a picture which probably no tree in the world can
surpass and few can equal. Its cones suffer from the depredations of the ever-hungry Douglas squirrel which is
too impatient to wait for nature’s slow process to ripen and scatter the seeds; but he climbs the trunks which
stand as straight as plummet lines two hundred feet or more, and clinging to the topmost swaying branches,
clips the cone stems with his teeth, and the cone goes to the ground like a shot. A person who will stand still in
a Sierra forest in late summer, where firs abound, will presently hear the cones thumping the ground on all
sides of him. If his eyes are good, and he looks carefully, he may see the squirrels, silhouetted against the sky
on far-away tree tops, seeming so small in the distance that they look the size of mice; yet the Douglas squirrel
is about the size of the eastern red squirrel. He does not always let the cones fall when he cuts their stems, but
sometimes carries them down the long trunk to the ground, then goes back for another. The squirrel hoards the
cones for winter, but does not neglect to fully satisfy his appetite while about the work. A single hoard—
carefully covered with pine needles as a roof against winter snow—may contain five or ten bushels of cones,
which are not all fir cones, but these predominate in most hoards.
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GRAND FIR
(Abies Grandis)

In California, Oregon, and Idaho this tree is called white fir, but it has several other names, silver
fir and yellow fir in Montana and Idaho. In California some know it as Oregon fir, western white
fir, and great California fir. Grand fir is more a botanist’s than a lumberman’s name.

The range extends from British Columbia to Mendocino county, California, and to the western
slopes of the continental divide in Montana. The coastal growth lies in a comparatively narrow
strip. In the mountains an altitude of 7,000 feet is sometimes reached, the soil and moisture
requirements, however, being the same. The largest trees are found in bottom lands near the
coast where trunks 300 feet tall and six feet in diameter are found, but the average is much less.
In mountain regions at considerable altitudes a height of 100 feet and a diameter of two or three
is an average size. The leaves are about an inch and a half in length, occasionally two and a half.
They are arranged in rows along the sides of the long, flexible branches. Cones are from two to
four inches long, and bear winged seeds three-eighths of an inch long, the wings being half an
inch or more in length. The bark of old trunks may be two inches thick, but generally is thinner.
It is unfortunate that the wood of the large western firs lacks so many qualities which make it
valuable. It is generally inferior to the woods of Douglas fir, western hemlock, Sitka spruce and
the western cedars, sugar pine, and western yellow pine. The wood of grand fir is light, soft,
weak, brittle, and not durable in contact with the soil. Its light color and the abundance of clear
material in the giant trunks are redeeming features. These ought to open the way for much use in
the future. It cannot find place in heavy construction, because it is not strong enough. That shuts
it from one important place for which it is otherwise fitted. Box makers find it suitable, as all fir
woods are, and large demand should come from that quarter. Trunks that will cut from 15,000 to
20,000 feet of lumber that is practically clear, and of good color, and light in weight, are bound to
have value for boxes and slack cooperage. Trees grow with fair rapidity. Annual rings are usually
broad, and the bands of summerwood are wide and distinct. This guarantees a certain figure in
lumber sawed tangentially, but it is not a figure to compare in beauty with some of the
hardwoods, or even with Douglas fir, or the southern yellow pines. It ought to be a first class
material for certain kinds of woodenware, particularly for tubs, pails, and small stave vessels, and
as far as it has been used in that way it has been satisfactory. It cannot be recommended for
outside house finish, such as weather-boarding, cornice, and porch work, because of its
susceptibility to decay; but it meets requirements for plain interior finish, and tests have shown it
to be good material for cores or backing over which to glue veneers of hardwood.

While the eastern states have not yet wakened up to the fact that this tree is of value in
ornamental planting, its decorative qualities in open stands have been recognized for some time
in eastern Europe, where trees of considerable size, promising to attain almost primeval
proportions, are already flourishing.

Rep Fir (Abies magnifica) is the largest fir in America. At its best it attains a height of 250 feet
and a diameter of ten, but that size is rare. It has several names, magnificent fir, which is a
translation of its botanical name; redbark fir, California red fir, and golden fir. The reference to
red which occurs in its several names, is descriptive of its heartwood. Its range lies on the
Cascade mountains of southern Oregon, and along the entire length of the western slope of the
Sierra Nevadas in California. It is common in southern Oregon and sometimes forms nearly pure
forests at elevations of 5,000 or 7,000 feet. It is plentiful in the Sierra Nevada ranges at altitudes
of from 6,000 to 9,000 feet. In southern California it ascends 10,000 feet. On old trees the limbs,
regularly whorled in collars of five, are usually pendulous or down-growing and are regularly and
precisely subdivided into branches and twigs, the short, stiff blue-green leaves, which persist for
ten years, closely covering the upper side of the latter. Its cones are the largest of the firs, are
dark purple in color and grow erect on the branches.

The cones are six or eight inches long, and three or four in diameter. They present a fine
appearance as they stand erect on the branches. The seeds are large, but their strong wings are
able to carry them away from the immediate presence of the parent tree. The wings are
extremely beautiful, and flash light with the colors of the rainbow. Old trees are protected by
hard, dark-colored bark five or six inches thick. A forest fire may pass through a stand of old firs
without burning through the bark, but young trees are not so protected, and are liable to be
killed.

A study of the wood of the red fir reveals rather more favorable qualities than the other firs
afford. Sap and heartwood are more easily distinguished than in the other species, the sapwood
being much lighter in color than the reddish heart. Contrary to the general rule among the firs,
this wood possesses considerable durability, especially when used for purposes which bring it in
contact with the soil. It is, however, light, soft and weak, but has a close, fine grain and compact
structure. Seasoning defects, such as checking and warping, are liable to occur unless properly
guarded against. It weighs 29.30 pounds per cubic foot, or nearly three pounds less than Douglas
fir. It is used for rough lumber, packing boxes, bridge floors, interior house finish, and fuel.

SHasta Rep FirR (Abies magnifica shastensis) is pronounced by George B. Sudworth to be only a
form of red fir (Abies magnifica) and not a separate species. The principal difference is in the
cones. The Shasta form was discovered on the mountain of that name in northern California in
1890 by Professor J. G. Lemmon. It was supposed to be confined to that locality, but was



subsequently found on the Cascade mountains in Oregon, and also at several points in northern
California. It was later found in the Sierras five hundred miles south of Mount Shasta.

Lovery Fir (Abies amabilis) is known by a number of names, red fir, silver fir, red silver fir, lovely red fir,
amabilis fir, and larch. The last name is applied to this tree by lumbermen who have discovered that fir lumber
sells better if it is given some other name. The range of this species extends from British Columbia southward
in the Cascade mountains through Washington to Oregon. It is the common fir of the Olympic mountains and
there reaches its best development, sometimes a height of 250 feet and a diameter of five or six; but the
average, even in the best part of its range, is much under that size, while in the northern country, and high on
mountains, it is a commonplace tree, averaging less than 100 feet high, and scarcely eighteen inches in
diameter. When this fir stands in open ground, the whole trunk is covered with limbs from base to top; but in
dense stands, the limbs drop off, and a clean trunk results.

Some of the largest trees rise with scarcely a limb 150 feet, and above that is the small crown. The bark of
young trees is covered with blisters filled with resin. The bark is thin and smooth until the tree is a century or
more old, after which it becomes rougher, and near the base may be two and a half inches thick. It is of very
slow growth, and a century hardly produces a trunk of small sawlog size. The leaves are dark green above, and
whitish below. They are much crowded on the twigs, those on the underside rising with a twist at the base, and
standing nearly erect. They are longer than those on the twig’s upper side. The purple cones are conspicuous
objects on the tree, are from three and a half to six inches long, and bear abundance of seeds which are well
dispersed by wind. However, the reproduction of this tree is not plentiful. The species holds its own, and not
much more. When artificial reforestation takes place in this country, if that time ever comes, lovely fir will
receive scant consideration, because of its discouragingly slow growth. It ranks with lodgepole pine in that
respect. Nature can afford to wait two hundred years for a forest to mature, but men will not plant and protect
when the prospect of returns is so remote. The wood is light, weak, moderately stiff and hard. The heartwood is
pale brown, the sap nearly white. The summerwood appears in thin but well-marked bands in the annual rings,
and the medullary rays are large enough to show slightly in quarter-sawed lumber. Growing as it does,
interspersed with really valuable woods, the lovely fir is not highly thought of from a commercial standpoint.
However, it is exploited in conjunction with the other species and turned into lumber and general structural
material. A considerable quantity finds a market as interior finish and other millwork. It has many of the
properties which fit it for the manufacture of packing boxes, particularly those intended for dried fruit and light
merchandise. It bears considerable resemblance to spruce. The utilization of this and similar species of western
fir for pulp has been suggested, but little has been done. It has been planted ornamentally in parts of Europe,
but there is no comparison between the decorative appearance of this fir and its associated species, the others
which are in cultivation being much superior. Removal from the old habitat militates greatly against its natural
beauty and reduces it to the level of the ordinary.

ArprINE Fir (Abies lasiocarpa) is so called because it thrives on high mountains and in the far North. It grows in
southern Alaska, up to latitude 60°, and southward to Oregon and Colorado. Its other names are balsam, white
balsam, Oregon balsam, mountain balsam, white fir, pumpkin tree, down-cone, and downy-cone subalpine fir. It
grows from sea level in Alaska up to 7,000 feet or more in the South. It is not abundant, and not very well
known. However, its slender, spirelike top distinguishes it from all associates and it may be recognized at long
distances by that characteristic. It endures cold at 40 degrees below zero, and summer climate at 90 degrees.
Trees are usually small, and the trunks are covered with limbs to the ground. On high mountains the lower
limbs often lie flat on the ground, and the twigs sometimes take root. Under very favorable circumstances this
fir may reach a height of 160 feet and a diameter of four, but the usual size is less than half of it, even when
conditions are fair, while on bleak mountains mature trees may be only three or four feet high, with most of the
limbs prostrate. The sprawling form of growth makes the tree peculiarly liable to be killed by fire. The bark is
thin, smooth, and flinty; and in color it is ashy gray or chalky white. Leaves are one and a half inches or less
long; the purple cones from two to four inches. Trees bear cones at about twelve years of age. The seeds are
equipped with violet or purplish wings, and they fly far enough to find the best available places to plant
themselves. The wood is narrow-ringed, light, soft, and in color from pale straw to light yellowish-brown. It is
fairly straight grained, and splits and works easily; but trunks are very knotty. Its best service in the past has
consisted in supplying fuel to mining camps and mountain stock ranges.

N2
e

TR




DOUGLAS FIR

Doucras Fir




DOUGLAS FIR

(Pseudotsuga Taxifolia)

During one hundred and ten years, from 1803 until the present time, botanists and others have
proposed and rejected names for this tree. It has been called a fir, pine, and spruce, with various
combinations, but the name now seems to be fixed. Laymen have disputed almost as much as
botanists as to what the tree should be named. It has been called red fir, Douglas spruce,
Douglas fir, yellow fir, spruce, fir, pine, red pine, Puget Sound pine, Oregon pine, cork-barked
Douglas spruce, and Douglas tree. More than a dozen varieties are distinguished in cultivation.

The range of Douglas fir covers most of the Rocky Mountain region in the United States and
northward to central British Columbia; on the coast from the latitude of southern Alaska to the
Sierra Nevada mountains in central California. It reaches its maximum development in western
Washington and Oregon, particularly between the Cascade mountains and the Pacific ocean. In
these Cascade forests, stands are found which yield from 50,000 to 100,000 feet per acre, and
mills in that region cut the longest timbers in the world, some two feet square and 100 feet long.

Two forms of Douglas fir are recognized by botanists, not essentially different except in size and
habit of growth. One is the finely developed form on the Pacific coast where the climate is warm
and the air moist. The other is the Rocky Mountain form which is smaller and shows the effect of
cold, dryness, and other adverse circumstances. When the seeds of the two forms are planted in
nurseries, where they enjoy identical advantages, the coast form outgrows the other in Europe,
but the Rocky Mountain form thrives best in the eastern part of the United States.

Douglas fir needles are from three-quarters to one and a quarter inches long, and of a dark,
yellow-green color. They remain on the twigs about eight years. Cones are from two to four and a
half inches long, and are borne on long stems. The seeds, which ripen in August, are of light,
reddish-brown color with irregular white spots on the lower side; are about a quarter of an inch
long, and are provided with wings. Trees of this species in the moist climate of the Pacific slope
average much larger than those in the mountains farther east. The largest are 300 feet high,
occasionally more, and from eight to ten in diameter. The average among the Rocky Mountains is
from eighty to 100 feet high, and two to four in diameter. Young trees are slender with crowded
branches. In thick stands the lower limbs die and the trunks remain bare, except an occasional
small branch. Douglas fir at its best grows in thick stands, with crowns forming a canopy so
dense that sunlight can scarcely reach the ground. The result of this is that other species have
little show where Douglas fir prevails.

The bark of large trunks attains a thickness of eight or ten inches near the base. Young bark
contains blisters filled with resin, similar to those of balsam and other species of fir.

The wood is light red or yellow, the sap much whiter. Lumbermen recognize two kinds of wood,
yellow and red. The former is considered more valuable. Both may come from the same trunk,
and the reason for the difference in color and quality is not well understood. It cannot be
attributed to soil or climate, or to the age of the tree, and it does not seem to depend upon rate of
growth. The bands of summerwood are broad and quite distinct. A few scattered resin ducts are
visible under a magnifying glass of low power. The medullary rays are numerous, rather large,
frequently yellow, conspicuous when wood is split radially. The wood’s average weight is given by
Sargent at 32.14 pounds per cubic foot, yet some specimens exceed forty pounds. It is hard,
strong, and stiff. In mechanical properties it rates about the same as longleaf pine of the South.
Elaborate tests have been made to determine which of these woods is the better for heavy
construction, and neither appears to win over the other. In one respect, however, Douglas fir has
a clear advantage over its southern rival: it may be had in much larger pieces. No other
commercial wood of the world equals it in that particular. The Douglas fir flagstaff at the Kew
gardens in England was 159 feet long, eight inches in diameter at the top, more than three feet
at the base. The extraordinary size of squared beams cut from this species has led to great
demand for it for heavy construction in Europe and this country. The pines from the Baltic sea
region of northern Europe, which held undisputed place in heavy work during centuries, has now
yielded that place to Douglas fir and longleaf pine.

No other single species in the United States or in the world equals the annual sawmill cut of
Douglas fir. The four species of southern yellow pines, if counted as one, surpass it; but singly,
not one comes up to it. In 1910 the lumber cut from this fir amounted to 5,203,644,000 feet,
which exceeded one-eighth of the total lumber cut in the United States. The importance of such a
timber tree can scarcely be estimated. The available supply in the western forests is very large
and will last many years, even if the demand for more than 5,000,000,000 feet a year continues
to be met.

The timber is exported to practically every civilized nation in the world. Shipbuilding creates a
heavy demand. Some of the leading European nations use it as deck lining for battleships, and
except mahogany and teak, it is said to have no equal for that purpose. Its cheapness gives it a
decided advantage over those woods.

Every important lumber market in the United States handles Douglas fir, and its uses are so
many that it would be easier to list industries which do not use it than those which do. It is
manufactured into more than fifty classes of commodities, in Illinois alone. Among these are
boats, railroad cars, electrical apparatus, farm machinery, laundry supplies, ladders,



refrigerators, musical instruments, fixtures for offices, stores, and banks, and sash, doors, and
blinds. This list of uses shows that its place in the country’s industries includes much more than
rough construction. It may be stained in imitation of valuable foreign and domestic woods,
including walnut, mahogany, and oak. The natural grain and figure of the wood may be deepened
and improved by stains, and this is much done by manufacturers of interior finish, panels, and
store and office fixtures. There is practically no limit to the size of panels which may be cut in
single pieces. It is easy to procure planks large enough for whole counter tops.

The best grain of Douglas fir is not brought out by quarter-sawing. The figures desired are not
those produced by the medullary rays, but by the rings of annual growth. Therefore, the sawyer
at the mill cuts his best logs—if intended for figured lumber—tangentially, as far as possible. In
the state of Washington, which leads all other states in the production of Douglas fir, its chief use
as a manufactured product is for doors, sash, and blinds, and the annual consumption in that
industry exceeds 50,000,000 feet. It is cut in veneers, and it is likewise used as corewood to back
veneers. Crossarms for telegraph and telephone poles demand 35,000,000 feet yearly in
Washington alone, and many thousands of poles are of this wood. It is third among the crosstie
woods of the United States, the combined cut of oaks standing first, and the pine second. It is
rapidly taking high position as material for large water pipes and for braces, props, stulls, and
lagging in mines and for paving blocks for streets.

BrisTLECONE FIR (Abies venusta) is pronounced by George B. Sudworth to be “the most curious fir tree in the
world.” It is found almost exclusively in Monterey county, California, but a few trees grow outside of that
circumscribed area. It has been called Santa Lucia fir, because it was once supposed to exist only in canyons of
Santa Lucia mountains, but its range is now known to be more extensive. Monterey county, California, is of
peculiar interest to dendrologists. Three species of trees are either confined to that area, or have their best
development there. They are Monterey cypress (Cupressus macrocarpa), Monterey pine (Pinus radiata), and
bristlecone fir. All are peculiar trees: the cypress because of its ragged form and extremely limited range, the
pine because of its exceedingly rapid growth when given a chance, and the fir, because of its peculiar form of
crown, odd appearance of cone, and extraordinary weight of wood. No reason is apparent why that particular
point on the California coast should have brought into existence—or at least should have gathered to itself—
three peculiar tree species. Bristlecone fir is well named from the bristles an inch long covering the cone. The
leaves, too, are peculiar, bearing much resemblance to small willow leaves. Their upper sides are deep yellow-
green and the under sides silvery. The largest leaves are two inches long, cones three inches. They ripen in
August, and soon afterwards scatter their seeds. The tree is not a prolific seeder, and it is believed that its
range is becoming smaller. Bristlecone’s form of crown has been compared to an Indian club, the large end on
the ground and the handle pointing upward. Trees from sixty to eighty feet high have such “handles” twenty or
thirty feet long. That peculiarity of shape makes the tree recognizable among associated species at a distance
of several miles. The recorded weight of the wood is 42.27 pounds per cubic foot, which is nearly twice the
weight of some other firs. The wood is moderately soft, but very firm. Few uses for it have been reported.
Trunks are very knotty, and are too few in number to be of importance as a source of lumber. The tree has been
planted successfully for ornament in the south of Europe.

BiccoNE Spruck (Pseudotsuga macrocarpa) is of the same genus as Douglas fir and bears much resemblance to
it, but is smaller, and its range lies wholly outside that of its northern relative. It is a southern California
species, occupying mountain slopes and canyons in Santa Barbara and San Diego counties. It is found from
3,000 to 5,000 feet above sea level. Trees average forty or fifty feet in height and two or three in diameter. The
leaves are approximately of the same size as those of Douglas fir; but the cones are much larger, hence the
name by which the tree is known. It is called hemlock as often as spruce. The cones are from four to seven
inches long, hang down, and usually occupy the topmost branches of trees. The winged seeds are half an inch
long. The bark is six inches or less in thickness. The wood is inferior in most ways to that of Douglas fir, lighter,
weaker, and less elastic. Its color is reddish brown. It has never contributed much lumber to the market and
never will. Its range is local and the form of the tree is not of the best. An occasional log reaches a sawmill, but
the principal demand is for fuel.




BIGTREE

BIGTREE




BIGTREE

(Sequoia Washingtoniana)

Botanists have had a hard time giving this tree a Latin name which will meet the requirements of
technical classification, but an English name acceptable everywhere was early found for it—
bigtree. No fewer than a dozen names have been proposed by botanists. Most of them attempt to
express the idea of vastness or grandeur; but the simple English name comes directly to the point
and ends the controversy as far as the common name is concerned.

Everything connected with this tree is interesting. Geologically, it is as old as the yellow poplar.
There were five species of sequoias in the northern hemisphere, in Europe and America, before
the ice age. They grew in the North, nearly to the Arctic circle, at a time when the climate of
those regions was milder than it is now. The later advance of the ice southward overwhelmed
three species of bigtrees, and pushed two survivors into the region which is now California.
These are the bigtree and the redwood. It is not known how long ago it was that the ice sheet did
its destructive work, but it antedated human history, and the gigantic trees have been in
California since that time.

Long after the ice age ceased generally in North America it continued among the high Sierras of
California, and the bigtrees to this day give a hint of it in the peculiar outlines of their range.
They are scattered north and south along the face of the Sierra Nevada mountains in California, a
distance of 260 miles, and at elevations from 4,500 to 8,000 feet.

The aggregate of the total areas is about fifty square miles. The stand is not continuous, but
consists of “groves,” that is, isolated stands with wide intervals between, where no trees of this
species are found. The arrangement suggests that the bigtree forest was cut in sections by
glaciers which descended from the high mountains to the plains, a distance of one hundred miles
or more, crossing the belt of sequoias at right angles. The glaciers withdrew thousands of years
ago, and their tracks down the mountain slopes have long been covered by forests; but the
bigtree groves, for some unknown reason, never spread into the intervening spaces, but today
are separated by wide tracts in which not a seedling or an old trunk or log of that species is to be
found. This is one of the mysteries which add interest to those wonderful trees—why they cannot
extend their range beyond the circumscribed limits which they occupied thousands of years ago.

It was claimed for a long time and was quite generally believed that bigtrees were not
reproducing, that there “were no little bigtrees.” That was conclusively disproved by Fred G.
Plummer, geographer of the United States Forest Service, who made a scientific study of a small
grove, measured the trees, and actually counted and classified them. His work showed that there
were in the area which he investigated:

Trees containing 100,000 t0120,000 feet each 2
Trees containing 80,000 to100,000 feet each 13
Trees containing 60,000 to 80,000 feet each 49

Trees containing 40,000 to 60,000 feeteach 112
Trees containing 20,000 to 40,000 feeteach 251

Trees containing less than 20,000 feet each 353
“Little bigtrees” 2,682
Total 3,462

Bigtree is distantly related to southern cypress, and the shapes of very old trees of both species
bear some resemblance. Bigtree leaves do not fall annually as those of bald cypress do. They are
from one-eighth to one-fourth of an inch long, and on the leading shoots they may be half an inch
in length. Cones are from two to three and a half inches long, and they ripen their seeds the
second year, but the empty cones may adhere to the branches several years. The seeds are a
quarter of an inch long, and have wings sufficient to carry them a hundred yards or more. The
trees bear abundance of seeds, in proportion to the small number of branches. Though shapely
and well clothed with limbs when young, the crown contracts with age, and consists of a few
enormous, crooked limbs, almost destitute of twigs and small branches. One of these trees may
actually bear more twigs when the trunk is only a foot in diameter than will be on the same trunk
when it is fifteen or twenty feet in diameter. The old tree trunks are often without limbs to a
height of 100 or 150 feet.

The Douglas squirrel is the bigtree’s greatest enemy. In proportion to size, this little creature
probably eats ten times as many tree seeds as the most ravenous hog that roams the forest. One
of the first things that impresses a visitor in a grove of bigtrees is the rich brown of the bark of
some of the trunks. All are not brown alike, or at all seasons. The trees on which the seed harvest
is ready are the brownest, thanks to the sharp claws, the tireless energy, and keen appetite of the
Douglas squirrel. He goes up and down the trunks for three square meals a day among the
clusters of cone-bearing branches two hundred or three hundred feet above, and makes several
extra trips for exercise; and at each scratch of his briery foot he kicks off scales of bark, until the
whole trunk is “scratched raw.” The detached scales of bark accumulate in a mound about the
base of the tree, where they have been so accumulating for centuries. It is fortunate that those
old trees have bark from one to two feet thick. They can afford to be scratched for a month or two
each year.



These are the heaviest trees in America, notwithstanding their wood is light. It weighs less than
northern white cedar. The largest bigtree trunks weigh more than 2,000,000 pounds. In order to
stand at all, they must stand plumb. It is a provision of nature that the old trees are almost
branchless, otherwise the wind would force them out of plumb and they would go down. It has
been claimed that the overthrow of one of these giants is always brought about by one of two
causes. The development of larger limbs on one side than on another unbalances them; or the
wash of gullies undermines the roots on one side, and draws the tree that way. It is currently
believed that no bigtree ever dies from natural causes.

A good deal of pure fiction has been published regarding the size and age of the largest of these
trees. They are old enough and large enough without drawing upon the imagination. The tree’s
base is greatly enlarged, but tapers rapidly the first few feet. There is little doubt that some of
the trunks are over forty feet in diameter, one foot above ground, but that is not a fair
measurement. The point should be five or six feet at least. Measured thus, about twenty-five feet
inside the bark would represent the largest. With the bark added, the diameter would be nearly
thirty feet. Probably not one tree in fifty, taking them as they occur in the whole range and
counting veterans only, is fifteen feet in diameter five feet from the ground.

There is also some extravagant guessing as to height. Too many tourists measure with the
unaided eye, or accept a guidebook’s figures. An authentic height of 365 feet—the measurement
of a fallen trunk—is probably the greatest. Very few reach three hundred feet. Many unreliable
figures have been published concerning the age of bigtrees. One thing can be accepted without
question; size is no proof of age, in comparing one tree with another; neither is the number of
annual rings in a block cut from the side of a tree a reliable factor to determine age. The only
sure way to determine the age of one of these trees is by counting all the rings from the pith to
bark. Care should be taken not to count the same ring twice, as may be done when the wood is
curly. John Muir counted 4,000 rings in a bigtree stump. It is believed that no higher age is
backed by the evidence of yearly rings. It was twenty-four feet in diameter. The count of another
of like size made it 2,200 years old; and of still another of the same size placed its age at 1,300
years. The Forest Service has made accurate measurement and record of every ring of growth in
a tree that was over twenty-four feet in diameter, and it is shown that during certain periods of
years the tree grew three or four times as rapidly as during other periods.

The wood of bigtree is very light, soft, moderately strong, brittle, summerwood thin and dark
rendering the rings of annual growth easily seen; the medullary rays are thin, numerous, and
very obscure. The wood is light to dark red, the thin sapwood nearly white; it works easily, splits
readily, and polishes well. It is very durable in contact with the soil. Trunks lie in the woods long
periods before decay seriously attacks them; but forest fires hollow them, and finally burn them
up. Enormous depressions are found in the forest where logs once lay, but which disappeared
long ago, judging by the size of trees which have since grown in the depressions. The interior of
some large trunks which have been worked up on sawmills showed the scars of forest fires
centuries ago. The annual rings which covered one such scar showed that the burning took place
1,700 years ago.

Not much can be said for the commercial uses of bigtree. Many a species of insignificant size is
much more useful. Considerable quantities have been cut by sawmills. The waste is great, heavy
trunks crushing badly in fall. Logs are so large that many of them are split with gunpowder to
facilitate handling them. Some of the wood has been exported for lead pencils; other has been
used for fence posts, shingles, and grapevine stakes, while the soft bark has been worked into
novelties.

MacnaB Cypress (Cupressus macnabiana) is a California tree of limited range and little commercial value. It
grows in Napa, Lake, Mendocino, and Trinity counties; is often little more than a branching shrub, but the
largest specimens may be thirty feet high and fifteen inches in diameter. The wood is light, soft, and usually of
slow growth. The medullary rays are numerous but thin, and the bands of summerwood are distinct. The cones
are generally less than one inch long, and the seeds have narrow wings. The foliage is grayish which is due to
white glands in the leaves. Forest foliage is fragrant. The tree is known as white cedar, Shasta cypress, and
California mountain cypress.
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REDWOOD

(Sequoia Sempervirens)

This tree’s color is responsible for its name. It is sometimes spoken of as coast redwood to
distinguish it from bigtree which grows in the interior of California. In European markets it is
known as California redwood to distinguish it from other redwoods growing in distant parts of
the world. Its botanical name, Sequoia sempervirens, means evergreen sequoia. The other
species of sequoia is also evergreen. In reality, the coast redwood is less of an evergreen than the
bigtree is, because the leaves of redwood turn brown two years before they fall, but there are
always plenty of green leaves on the branches. The leaves are from one-quarter to one-half inch
in length.

The geographical range of redwood covers about 6,000 square miles, but the commercial range is
scarcely one-fifth as much. The redwood belt extends 500 miles along the Pacific coast from
southern Oregon to central California. It varies from ten to thirty miles in width. It is strictly a fog
belt tree, and grows poorly outside the region of ocean fog, which seldom reaches an altitude
more than 2,800 feet above sea level. Where fog is thick and frequent, and soil is moist and
otherwise suitable, redwood forests have grown in such luxuriance that no species in this country
exceeds it. Stands running much over 100,000 feet per acre are frequent, and it is said 1,000,000
feet have been cut from a single acre.

Redwood cones are one inch or less in length. They ripen in one season. Seeds are quite small,
and are equipped with wings. The bark is thick, but is much thinner than the bark of bigtrees,
though it is in great ridges like the bark of that species. The habits of the two species, as to form
of crown, are similar. Young redwoods, particularly if they grow in the open, develop symmetrical
and conical crowns which they retain until the trunks are a foot or more in diameter. Lower limbs
die and fall off after that, and old trees have crowns so small that it would seem impossible that
they could supply the wood-building material for trunks so large. That the growth should be slow
under such circumstances is to be expected. The ages of mature trees vary from 500 to 800
years, but an extreme age of 1,373 years is on record. The average is, therefore, considerably
below that of bigtrees.

Redwoods grow as tall as bigtrees, but do not equal them in diameter of trunk, though trees
twenty feet in diameter occur.

A noticeable feature of the forests is that, in a given stand, nearly all trees are of the same
height, irrespective of size of trunk. The crowns go up to the light and when they reach the
common level of others, and secure a share of light, they show no disposition to go higher. The
doctrine which they silently put into practice is to live and let others live. That habit makes it
possible for redwoods to grow in very dense stands, which they could not do if a few trees
domineered over the others, and appropriated the light to themselves.

When old age overtakes the giant redwoods, they exhibit the first symptoms of weakened vitality
by dying at the top. Most trees over five hundred years old are “stag-headed.” From that period
they die slowly, but usually survive two or three hundred years after the visible signs of
approaching death strike them.

Redwood has an advantage over nearly all other needle-leaf trees in that it propagates by both
seeds and sprouts. Few softwoods send up sprouts from stumps or roots. Redwoods of large size
are produced that way, and the stumps of very old trees send up many vigorous shoots.
Sometimes a ring of large trees surrounds a depression in the ground where the parent tree
grew, died, and decayed.

Sprouts are of course confined to the immediate proximity of the parent tree, but redwood seeds
are scattered by the wind over vacant spaces. This results in dense stands where other conditions
are favorable, but the species has never been able to establish itself far inland or high on
mountains.

In 1880 the Federal census made a rough estimate of the available redwood, and placed it at
25,825,000,000 feet. More than twenty years later, with heavy cutting all the time, private
estimates placed the remaining stand at over 50,000,000,000 feet. The second estimate was
unquestionably nearer correct than the first. The stand of no important timber tree in this
country is more easily estimated than redwood. The forests are compact, the trees large, the
trunks similar in form, and the well-timbered area is comparatively small. Redwood has been
called the most important timber tree of the Pacific coast. The title probably confers too much,
though the tree’s importance is beyond question. The annual cut of Douglas fir is nearly ten times
as large as of redwood, and the supply still in the forests is much greater than that of redwood.
The cut of western yellow pine likewise exceeds the output of redwood, and the remaining supply
is larger. The cut of western red cedar, including shingles, is about the same, and the remaining
stand of cedar is very large. Western hemlock, too, exists in large quantity, and its importance as
a source of timber supply may be equal to redwood.

Redwood is frequently referred to as one of the lightest in this country. Its weight per cubic foot,
oven-dry, is 26.2 pounds. On the same basis, white pine is 24, southern white cedar 20.7,
northern white cedar 19.7, and bigtree 18.2. There are woods in Florida lighter than any of these.
Redwood is very soft, yet it dulls tools quickly. It is moderately strong, a little below white pine; it



is brittle, again ranking below white pine; it splits and works easily and polishes well. Few, if any
woods surpass this one in splitting properties. Boards twelve feet long and a foot wide may be
rived from selected logs, and they present surfaces nearly as smooth as if cut with a saw.
However, curly and wavy redwood is not uncommon, and that, too, splits well, but the surface is
not smooth. The width of annual rings varies, usually wide in young timber and narrow in old.
The bands of summerwood are narrow and clearly defined. The surface of redwood lumber
absorbs water quickly, yet, for some reason, creosote and other preservatives can be forced into
the wood only with the greatest difficulty. Fortunately, it is not necessary to treat this timber to
prevent decay, for, in almost any position, it wears out before it rots. Shingles, and window and
door frames of the old barracks buildings at Eureka, California, remained in place until fifty years
of wind and driven sand wore them away. Railroads use the wood for ties until they wear out, not
until they rot out. Farmers near some of the California railroads gather up the rejected worn ties
by thousands and use them for fence posts. When redwood is employed as city paving blocks it is
wear and not decay that puts them out of commission.

The medullary rays of redwood are thin and very obscure, but numerous. Few woods show them
to less advantage in quarter-sawing. The lack of luster in the surface of polished panels is well
known. The wood’s beauty is in its sameness and richness of color. Except curly specimens and
burls, the wood may be said to have no figure, though in planks cut tangentially, the contrast of
spring and summerwood displays some figure in a modest way. It is possible to wash much of the
coloring matter out of the wood, if it is first chipped fine. It washes from the surface by ordinary
exposure to weather. Red rainwater runs from a roof of new redwood shingles, and
weatherboarding, posts, and picket fences fade perceptibly in a few months. This coloring matter
when washed out in large amounts in the process of paper making has been manufactured into
fuel gas.

A complete list of the uses of redwood is not practicable, for this material goes into most of the
large wood-using factories of this country, and much is exported—nearly 60,000,000 feet
annually going to foreign countries. It has been much employed in California cities and towns for
picket fences, and as posts for wire and plank fences. It is, next to western red cedar, the most
important shingle wood of the Pacific coast. One western railroad alone had in its tracks
12,000,000 redwood ties at one time. Builders of tanks, flumes, and water pipes procure some of
their best material, and large quantities of it, from redwood sawmills. Few woods are more
universally found in furniture factories.

GoweN Cypress (Cupressus goveniana) follows the California coast from Mendocino county, California, to San
Diego, and ascends mountains to the height of 3,000 feet in some localities. At its best it is fifty feet high and
two feet in diameter; but it extends as a shrub over many sandy tracts. Specimens no more than a foot high
sometimes bear cones. The Gowen cypress sheds its leaves the third and fourth years. Cones are from one-half
to one inch long, and each bears about 100 seeds. The wood is light, soft, weak, light brown in color, the thick
sapwood nearly white. The medullary rays are numerous but obscure. The wood is used for posts and other
ranch purposes. Woodpeckers attack the trunks, picking holes through the bark to suck the juice from the
cambium layer beneath.

Dwarr CypreSs (Cupressus pygmaea) was formerly supposed to be a stunted form of Gowen cypress. The ranges
of both lie in the same region, on the coast of California in Mendocino county. The average height of dwarf
cypress is from ten to twenty feet, with trunk diameter from six to twelve inches; but in peat swamps and on
sterile sands it may not exceed three or four feet in height. It bears abundant cones at that size, and sometimes
a tree no more than a foot high has mature cones. They ripen the second year, but remain a long time on the
branches. The trees thrive in the most forbidding places, and are sometimes the only occupants of bogs or sand
dunes. The wood is necessarily of little value, because of the small size of trees. There seems to be no record of
a dwarf cypress over sixty years of age; but it is believed that much older trees have fallen victims to fire.
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HEMLOCK

(Tsuga Canadensis)

Seven hemlocks are known in the world, four of them in America. Two of these are in the East,
two in the West. The eastern species are the Canadian and Carolinian. The former is Tsuga
canadensis, the latter Tsuga caroliniana. The western species are, mountain hemlock (7suga
mertensiana), and western hemlock (7Tsuga heterophylla). The word tsuga is Japanese and means
hemlock.

The hemlock lumber in eastern markets is practically all from one species, which is known as
hemlock in Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, New
York, New Jersey, Pennsylvania, Delaware, Virginia, North Carolina, South Carolina, Kentucky,
Wisconsin, Michigan, Minnesota, Ohio, Ontario. In Vermont, Rhode Island, New York,
Pennsylvania, New Jersey, West Virginia, North Carolina, South Carolina; in England it is called
hemlock spruce; spruce tree in Pennsylvania and West Virginia; spruce pine in Pennsylvania,
Delaware, Virginia, North Carolina, Georgia; to the New York Indians it was known as oh-neh-
tah, which being interpreted means “greens on the stick.”

The range of hemlock extends east and west more than fifteen hundred miles, from Nova Scotia
to western Wisconsin; south to Delaware and southern Michigan, and along the Appalachian
mountains to northern Alabama and Georgia. The original quantity of timber was enormous, for
large areas were covered with dense stands. The largest trees are found near the southern part
of its range, among the mountains of Tennessee and North Carolina; but the bulk of the timber
has always been in the North. It thrives best in well drained soil, but it likes cool situations and
often develops dense forests on northern slopes or in deep ravines; but it maintains a foothold on
ridges, on the banks of streams, and around the borders of swamps.

The cones are very small, about a half inch in length, growing singly from the lower side of the
branchlet. Their scales are rounded and thin, light brown in color. The seeds are winged and
even when ripe the cones do not spread apart perceptibly. The seeds escape, however, slowly
during the winter following their maturity. They are very small, and their wings distribute them a
hundred feet or more. The seeds germinate best on leaf mold, but the seedling takes several
years to thrust its roots deep into the mineral soil. During that time, growth is very slow. A
seedling five years old may not exceed five inches in height; but when its roots have developed,
growth is fairly rapid. The distribution of seeds is often facilitated by the activities of red
squirrels, and perhaps other small mammals, which climb the trees in winter and tear the cones
apart to get at the seeds. Many of the seeds are devoured, but more escape and fly away on the
winter winds.

Hemlock leaves are narrow and about half an inch long. Examined closely, particularly with a
magnifying glass, rows of white dots extend from end to end on the under side. Small as these
white points are separately, when seen in the aggregate they change the color of the whole
crown of the tree. This is illustrated by looking at a hemlock from a distance—the upper sides of
the leaves on the drooping twigs being then visible and the tree’s aspect dark green. Approach
the tree, and look up from its base—the under side of the leaves being then visible—and the dark
color changes to a light silvery tint. The whiteness is due to the white spots on the leaves. The
spots are stomata (mouths), and are parts of the chemical laboratory which carries on the tree’s
living processes. All tree leaves have stomata, but all are not arranged in the same way and are
not visible alike. Few trees have them as prominent as the hemlocks.

Hemlock attains a height from sixty to 100 feet and a diameter from two to four. When it grows in
the open, it is one of the handsomest and most symmetrical evergreens of any country. Its dark,
dense foliage will permit scarcely any sunlight to filter through. When forest-grown, it loses its
lower limbs. In the forester’s language, they are “shaded off,” and long, smooth trunks are
developed; but the stubs from which the branches fall remain buried deep inside the smoothest
bole, and the saws will find them when the logs are converted into lumber.

Reference has been made to hemlock’s slow growth during the seedling’s first four or five years.
That takes place in the dense shade of the hemlock forest. If the seed falls on open ground, in full
sunlight, the chance is that it will not germinate; but if it does, the seedling is doomed to an early
death. It cannot endure strong light. This fact is of great importance, for it means the end of
hemlock forests. When a stand is cut and the sunshine reaches the ground, no seedlings bring on
a new forest. White pine seeds grow in open ground, in old fields, in burnt woods, wherever they
reach soil, but hemlock must scatter its seeds in cool, deep shade or they will do little good.
Strong, vigorous, and healthy as hemlock trees are, they are killed more easily than almost any
other. Cut a few trees from the center of a mature hemlock clump, and the chance is that several
trees next to the open space thus made will die. The unusual light proves too much for their roots
which had always been cool and damp; but when young hemlocks are protected until they get a
start, they thrive nicely in the open.

The wood of hemlock is light, soft, not strong, brittle, coarse and crooked grained, difficult to
work, liable to windshake, splinters badly, not durable. The summerwood of the annual ring is
conspicuous; and the thin medullary rays are numerous. The color of hemlock heartwood is light
brown, tinged with red, often nearly white. The sapwood is darker. Lumbermen recognize two
varieties, red and white, but botanists do not recognize them.



The physical characters of hemlock are nearly all unfavorable, yet it has become a useful and
widely used wood. It is largely manufactured into coarse lumber and used for outside work—
railway ties, joists, rafters, sheathing, plank walks, laths, etc. It is rarely used for inside finishing,
owing to its brittle and splintery character. Clean boards made into panels or similar work and
finished in the natural color often present a very handsome appearance, owing to the peculiar
pinkish tint of the wood, ripening and improving with age.

With the growing scarcity of white and Norway pine, hemlock has become the natural substitute
for these woods for many purposes. It has never been conceded that hemlock possesses the
intrinsic merit of either of the northern pines for structural purposes, but it has proven a suitable
substitute for a variety of uses, notably for framing and sheathing of medium priced structures.

In 1910 hemlock lumber was cut in twenty-one states, the total output exceeding 2,500,000,000
feet. Only four species or groups of species exceeded it in amount. They were southern yellow
pines, Douglas fir, the oaks, and white pine. The principal cut of hemlock lumber was in the
following states in the order named: Wisconsin, Michigan, Pennsylvania, West Virginia, New
York, Maine, Vermont, Virginia, New Hampshire, Tennessee, and North Carolina. Ten other
states produced smaller amounts.

Hemlock possesses remarkable holding power on nails and spikes, and that is one reason for its
large use for railroad ties. It does not easily split, and there is no likelihood that spikes will work
loose; but the wood decays quickly in damp situations, and unless given preservative treatment,
hemlock ties do not last long. They are pretty soft anyway, and where traffic is heavy, rails cut
them badly.

Manufacturers of boxes and crates use much hemlock. The annual use for that purpose in
Massachusetts is about 27,000,000 feet, in Michigan practically the same quantity, in Illinois
34,000,000, and varying quantities in many other states. Michigan converts nearly 100,000,000
feet a year into flooring and other planing mill products, and Wisconsin and other hemlock states
follow it in lesser amounts. The wood is employed by car builders, slack coopers, manufacturers
of refrigerators, silos, and farm implements; but the largest demand comes from those who use
the rough lumber.

Hemlock bark is the most important tanning material in this country. It has long been used by
leather makers who generally mix it with some other bark or extract because leather tanned with
hemlock alone has a redder color than is desired.

Large areas of hemlock forests have been cut for the bark alone. Formerly the wood was of so
little value that it was cheaper to leave it in the forest than to take it out. The peelers worked in
early summer, cutting trees and removing the bark in four-foot lengths, which was measured by
the cord, though often sold by weight. Care was taken that the bark be removed from the
slashings before the dry weather of autumn, for fire was to be expected then, and anything
combustible in the woods at that time was likely to be lost. The tracts on which bark peelers
worked were called “slashings,” and they were fire traps of the worst kind with their tangled
masses of tops and branches.

Large quantities of hemlock bark are still peeled every summer, but the practice is less
destructive than formerly. The trunks are worth taking out, and when the fire comes late in the
season it consumes little valuable hemlock. A permanent decline in the annual production of this
wood has not yet begun, but it must soon set in, for the demand cannot be indefinitely met.
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WESTERN HEMLOCK
(Tsuga Heterophylla)

When this wood began to go to market, its promoters found difficulties in securing a trial for it in
eastern states, because of its name. The eastern hemlock was known to be a substantial wood,
but a rough one with many faults linked with its virtues. It was naturally supposed that the
western hemlock had all the faults of its eastern relative with possibly some of the good qualities
left out; and there was general hesitancy to put the new comer to a trial. That caused a
movement among western lumbermen to sell their hemlock under some other name. They were
confident the wood had only to be given a trial and it would win its way, after which the name
would make little difference. Accordingly, it was started to market under the name of Alaska
pine, although Alaska has no pine large enough for good lumber. Other lumbermen thought it
advisable to choose a name less likely to excite suspicion, and they called it Washington pine.
Others designated it as spruce, and still others as fir. It was more likely to pass for fir than for
pine or spruce.

The lumber is now generally known as western hemlock, but in California some call it hemlock
spruce or California hemlock spruce. In Idaho, Washington, and Oregon the name hemlock
usually suffices; while western hemlock spruce, and western hemlock fir, and Prince Albert’s fir
are names used in speaking of lumber and of the tree in the forest.

Western hemlock’s range extends north and south a thousand miles, from southern Alaska to
California south of San Francisco. It grows from the Pacific coast eastward to Montana, five
hundred miles or more. It ascends to altitudes of 6,000 feet, but it is not at its best on high
mountains, but in the warm, damp region near the coast in Washington and Oregon. Trees 200
feet high and eight or ten in diameter are found, but the average size is much less.

The leaves of western hemlock are dark green and very lustrous above. The flowers are yellow
and purple. Cones are one inch or less in length, and the small seeds are equipped with wings
which carry them some distance from the base of the parent tree. The seeds will germinate and
develop a root system without touching mineral soil. Their ability to do so assists them greatly in
maintaining the tree’s position in the damp climate where this hemlock reaches its best
development. The ground in the forest, with all objects that lie upon it, is often covered with wet
moss a foot or more thick. The seeds of most trees would inevitably perish if they fell upon such a
bed of moss; but the seeds of western hemlock germinate, and the rootlets strike through the
moss until they reach the soil beneath, and seedling trees are soon growing vigorously. Seeds
often germinate in the moss on logs and stumps, but the roots strike for the ground, and
generally reach it. In this habit the western hemlock resembles the yellow birch of the East
whose seeds seem to germinate best on mossy logs and stumps.

Western hemlock has one of the bad habits of its eastern relative: it does not prune itself very
well, even in dense forests, and the lumber is apt to be knotty, but the knots are usually sound,
though dark in color.

The wood of western hemlock is moderately light, but twenty per cent heavier than eastern
hemlock; stronger than the wood of other American hemlocks, and nearly twenty-five per cent
stronger than the eastern commercial species, and nearly fifty per cent stiffer. It is tough and
hard, but has little of the flinty texture of other hemlocks. Its color is pale brown, tinged with
yellow, the thin sapwood nearly white. It is fairly durable in contact with the soil. Its growth is
usually rapid, and trees live to a great age. Some of the largest are said to reach 800 years. The
summerwood often constitutes half of the yearly ring, and is dark yellow. The medullary rays are
numerous and rather prominent. When cut radially, the appearance, size, and arrangement of the
exposed medullary rays suggest those of sugar maple when exposed in the same way.

The annual sawmill output of western hemlock is about 170,000,000 feet. The largest market for
it is in the region where it grows, and it is used as rough lumber for ranch purposes and for
buildings in towns; but a considerable quantity is further manufactured. About one-fourth of the
entire sawmill output goes to the factories of Idaho, Washington, and Oregon. A list of the wood’s
principal uses in those states shows its intrinsic value. The largest quantity is demanded by box
factories. The wood’s nail-holding power commends it for that use, but of no less importance is its
strength. Eighty-three per cent of all the wood used for boxes in Washington is western hemlock.
Cooperage calls for much of this wood also. Fruit and vegetable barrels are made of it. Its place
in furniture manufacture corresponds to that of the other hemlock in the East. The pulp business
is not very extensive on the Pacific coast, but western hemlock is a respectable contributor. It is
suitable for burial boxes, and probably ranks about third among the woods within its range, those
used in larger amounts being Sitka spruce and western red cedar. It is coming into use as
interior finish, particularly as door and window frame material. Fixture manufacturers employ it
for drawers and shelves. It is made into flooring, ceiling, molding, and wainscoting. Door makers
use a little of it as core material over which to glue veneers. It is made into veneer, but of the
cheaper sorts, such as are suitable for crates and berry boxes.

The Pacific coast is so abundantly supplied with excellent softwoods that only those of good
quality have any chance in the local markets. The fact that western hemlock has won and is
holding an important place in active competition with such woods as western red cedar, yellow
cedar, Sitka spruce, and Douglas fir, is proof that it is valuable material. It is winning its way in



the central part of the United States also, but not as rapidly as it has won in the West.

The bark of western hemlock is rated high as a tanning material. The bark on young trees is thin,
but as the trunks increase in size and age the bark thickens. It is richer in tannin than the bark of
eastern hemlock, but is not so extensively used because the demand is less on the Pacific coast.

The future of the western hemlock is fairly well assured. Its range is extensive and varied, and
lumbermen will be a long time in cutting the last of the present stand. Reproduction is
satisfactory. It will be important in future forestry, when people will grow much of the timber
they need; but this tree will stick pretty close to the range where nature planted it.

Mountain HeEmLock (7suga mertensiana) is a near relative of western hemlock, and occupies the
same geographical ranges but higher on the mountains. Near Sitka, Alaska, it occurs at sea level,
but southward it rises higher until on the Sierra Nevada mountains in California it is 10,000 feet
above sea level. It is one of the timber line trees in many parts of its range, though it is nowhere
above all others. It is a difficult matter to state what its average size is. That depends upon the
particular region considered. At its best it is 100 feet high or even more; at its poorest it sprawls
on the rocks like a shrub. Specimens of fair size are from twenty-five to sixty feet high, and ten to
twenty inches in diameter. Cones vary in size fully as much as the trunks. Some are one-half inch
in length, others are three inches. The leaves vary no less, some being a one-twelfth inch long,
others one inch. The leaves stand out on all sides of the twig, and fall during the third and fourth
years. They are bluish-green. The seeds fall in September and October, and are provided with
large wings. The wood is light in weight, soft, and pale reddish-brown. The mountain hemlock is
nearly always spoken of as spruce by persons who are not botanists. The arrangement of the
leaves on the twigs gives the impression that it is a spruce, and among the names by which it is
known in its native region are Williamson’s spruce, weeping spruce, alpine spruce, hemlock
spruce, Patton’s spruce, and alpine western spruce. There is little prospect that this tree will ever
become important as a source of lumber. It is nowhere very abundant, and what timber there is
generally stands so remote from mills that little of it will ever be taken out. Botanists and
mountain travelers who have made the acquaintance of the mountain hemlock in the wildness of
its natural surroundings have spoken and written much in its praise. It has been called the
loveliest cone-bearing tree of the American forest. That praise, however, applies only when the
tree is at its best, with its broad, pyramidal crown, balanced and proportioned with geometrical
accuracy, outlined against a background of rocks, peaks, snow, or sky. Its other form, prostrate
and angular where the tree occurs on cold, bleak mountains, has never inspired praise from
anybody, though its defiance of the elements and its persistence in spite of adversity, cannot but
challenge the admiration of all who like a fair and square fighter. There are many intermediate
forms. On mountains facing the Pacific, and at altitudes of 6,000 or 7,000 feet, the young
hemlocks are buried under deep snow weeks or months at a time. They are pressed down by the
weight of tons, and it might be supposed that not a whole branch would be left on them, and that
the main stems would be deformed the rest of their lives. But when the early summer sun melts
the snow, the young trees spring back to their former faultless forms, without a twig missing or a
twisted branch.
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WESTERN YEW

(Taxus Brevifolia)

The Pacific yew is an interesting tree, useful for many minor purposes, but it is not procurable in
large quantities. Its north and south range covers more than 1,000 miles, from Alaska to central
California; while the species occurs from the Pacific coast eastward to Montana. It approaches
sea level on some of the Alaskan islands, and toward the southern part of its range it reaches an
altitude of 8,000 feet.

In Idaho it is called mountain mahogany, but apparently without good reason. Its color may bear
some resemblance to that wood, but it is different in so many particulars that the name is not
appropriate. The names western yew and Pacific yew are used interchangeably. Sometimes it
bears the simple name yew; but since there is a yew in Florida, and another in Europe, it is well
to give the western species a name which will distinguish it from others. The northwestern
Indians called it “fighting wood,” which was the best description possible for them to give. They
made bows of it, and it was superior to any other wood within their reach for that purpose. In
fact, if they could have picked from all the woods of the United States they could scarcely have
found its equal. It is very strong, though in elasticity its rating is under many other woods. It is of
interest to note that five hundred or more years ago, the European yew (a closely related but
different species) had nearly the same name in England that the northwestern Indians gave the
western yew. It was called “the shooter yew,” because it was the bow wood of that time, and
“bow staves,” which were rough pieces to be worked out by the bow makers, were articles of
commerce. The search for it was so great, and so long-continued, that yew trees were well-nigh
exterminated in the British Isles. It was, next to oak, and possibly above oak, the most
indispensable wood in England at that time. It is instructive to observe that Indians who used the
bow found the western yew as indispensable in their life as the English armies found the
European yew at a time when the bow was the best weapon.

The northwestern Indians put this remarkable wood to other uses. They made spears of it, and
sometimes employed them as weapons of war, but generally as implements of the chase,
particularly in harpooning salmon which in summer ascend the northwestern rivers from the
Pacific ocean in immense schools. The Indians whittled fishhooks of yew before they were able to
buy steel hooks from traders. Some of those unique hooks are still in existence, and speak well of
the inventive genius of the wild fisherman of the wilderness. A proper crook was selected where
a branch joined the trunk, and serviceable fish hooks were made without any cross grain. They
were strong enough to hold the largest fish that ascended the rivers. Sometimes a bone barb was
skillfully inserted. The Indians found a further use for this wood as material for canoe paddles. It
is so strong that handles can be made small and blades thin without passing the limit of safety.
The manufacture of boat paddles from yew continues.

More is used for fence posts than for any other one purpose. It is one of the most durable woods
known where it must resist conditions conducive to decay. The name yew is said to be derived
from a word in a north Europe language meaning everlasting. Yew fence posts are not named in
statistics, and it is impossible to quote numbers. Their use is confined to the districts where they
grow.

The manufacturers of small cabinets draw supplies from this wood, but the fact is not mentioned
in Pacific states wood-using statistics. It is particularly liked for turnery, such as small spindles
used in furniture and in grill work. It takes an exceptionally fine polish, and the wood’s great
strength makes the use of slender pieces practicable. Experiments have shown that this wood
may be stained with success, but its natural color is so attractive that there is little need of
staining unless the purpose is to imitate some more costly wood. If stained black it is an excellent
substitute for ebony.

Western yew figures little in lumber output. It is not listed in the markets. The few logs which
reach sawmills are never again heard of, but probably most of the lumber is disposed of locally to
those who need it. The tree is not of good form for saw timber. Burls are said to make beautiful
veneer. Trunks are seldom round, but usually grow lopsided. Most of them are too small for
sawlogs. The largest are seldom two feet in diameter, and generally not half that large. They are
short and branched, the tree often dividing near the ground in several stems. The average tree is
scarcely thirty feet high, but a few are twice that. Its growth is very slow. A six-inch trunk is
seventy-five or 100 years old, and the largest sizes are from 200 to 350 years. It is evident,
therefore, that efforts to grow western yew for commercial purposes will be few. Wild trees will
be occasionally cut as long as they last, and they will probably last as long as any of their
associates, for they are scattered sparingly over several hundred thousand square miles of
country, and some of it rough and almost inaccessible. The best development of the species is in
western Oregon, Washington, and British Columbia.

The leaves of western yew are one-half or five-eighths inch long. The fruit consists of red pulp
enclosing a hard seed. Birds devour it eagerly. The fruit is not poisonous, as the yew berries of
the Old World are. It ripens in September and falls in October. The wood is fine grained, clear
rose red, becoming gradually duller on exposure. It weighs 39.83 pounds per cubic foot. Its fuel
value is high.

Froripa Yew (Taxus floridana) is extremely local in its range, and small in size. Few trees are more



than twenty-five feet high and one foot in diameter. They are bushy and of poor form for
manufacturing. The only reported use is as fence posts. The wood’s durability fits it for that
place. The species is found in Gadsden county, Florida. The leaves are one inch or less in length;
flowers appear in March, and the fruit ripens in October. The wood is moderately heavy, hard,
and narrow-ringed, for the trees grow slowly. Its color is dark, tinged with red, the thin sapwood
being whiter. There is little prospect that the wood of this yew will ever be more important than
it is now. It is often spoken of locally as savin, which name is likewise given to the red cedar
(Juniperus virginiana), which is abundant in this yew’s range.

Cavurornia NutMmEG (Tumion californicum) is an interesting tree which ranges over a considerable
portion of California, but is at its best in Mendocino county and the coast region north of San
Francisco. It occurs also on the western slope of the Sierra Nevada mountains, in central
California, at altitudes up to 5,000 feet. It receives its name from the resemblance of its seeds to
nutmegs. Their surface is shriveled, but they do not have the nutmeg odor. The wood and the
leaves, when bruised, give off an odor not altogether pleasing. On account of this, the tree has
been called stinking cedar. In some localities it is called yew, and in others California false
nutmeg, and coast nutmeg. Trees are generally small, with trunks of irregular form. The crown is
open and usually extends to the ground; but in crowded situations, a rather shapely bole is
developed, and the crown is small. The usual size of the tree does not exceed a height of fifty feet
and a diameter of twenty inches. More trees are below than above that size; but in extreme cases
the tree may reach a height of eighty-five feet and a diameter of four. The leaves in form and size
resemble the foliage of yew, but their points are stiff and sharp, and if approached carelessly
they will wound like cactus thorns. The fruit is an inch or more in length, a pulpy substance
surrounding the seed. The wood possesses properties which ought to make it valuable, though
reported uses are strictly local, such as small cabinet work and skiff making. It is bright lemon,
yellow, rather hard, takes good polish, is of slow growth, with bands of summerwood thin but
distinct, and medullary rays small, numerous, and obscure. Its weight is 29.66 pounds per cubic
foot; it is not stiff or strong. It cannot attain high place as a manufacturing material, because it is
too scarce, but it possesses a beauty which must bring it recognition as a fine furniture, finish,
and novelty wood. A few sawlogs go to mills in the region north of San Francisco, but the lumber
is probably mixed with other kinds and it goes to market without a name. It ought to be put to a
better use.

Froripa Torreva (Tumion taxifolium) is often called Chattahoochee pine in the region where it
grows. That name is generally given to the tree when planted for ornament in yards, parks, and
along streets of towns in northwestern Florida. It is known also as stinking cedar, stinking savin,
and fetid yew. These names are generally applied to the forest-grown tree, particularly by those
who cut it for fence posts, which is its principal use. Its range is local, being confined largely, if
not wholly, to Gadsden county, Florida, where it grows on limestone soil. It can never have much
importance as a commercial timber, because it is too scarce. In fact, it is in danger of
extermination. Post cutters never spare it, and its range being so limited, there is not much hope
for it. The interesting and beautiful tree is making a game fight for life. Many seedlings appear in
the vicinity of old trees, while stumps, and even prostrate trunks, send up sprouts which, if let
alone, grow to tree size. Sprouts on logs and stumps send roots to the ground as the seedling
yellow birch does in damp northern woods. The yew-like leaves of Florida torreya are one and a
half inch or less in length. The tree blooms in March and April, and the drupe-like fruit, an inch
or more in length, is ripe by midsummer. The tree is from forty to sixty feet in height, and one to
two feet in diameter. It is clothed in whorls of limbs, beginning near the ground, and tapering to
the top. The wood is clear, bright yellow, the thin sapwood of lighter color; soft, easily worked,
and susceptible of fine polish. It is very durable in contact with the soil. The green wood, and the
bruised leaves and branches give off an odor suggesting the tomato vine. The texture and color of
the wood indicate that it is well suited for fine cabinet work, but it is not a figured wood.
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WHITE OAK
(Quercus Alba)

Oaks belong to the beech family, that is, the “foodtrees,”[3] though most acorns are too bitter and
contain too much tannin to be edible; some may be eaten, and for that reason the ancients
classed them among the food trees. “Quercus,” which is the name of the genus, means oak in the
language of northwestern Europe. The name white oak nearly always suffices, but in Arkansas it
is often called stave oak because it is the best stave timber in that region. It could with equal
reason be called stave oak nearly anywhere, for it is excellent material for tight cooperage.
Formerly it was sometimes called Baltimore oak, because many of the staves of export were
shipped from that city. That name, however, belonged more to post oak (Quercus minor) than to
white oak, because the fine staves which went out of Chesapeake bay in the export trade, were
largely post oak. It matters little now, for the name Baltimore oak is not much used, and white
oak may be said to have only one trade name. After the wood is dressed, it has different names
referring to the style of finish and not to the wood itself.

[3] The oaks of this country, which number more than fifty species, have been classified in different ways,
depending upon the purpose in view. In the present treatment they will be divided in two general groups,
white oaks and black oaks. No effort will be made to draw hard and fast lines, because it is not necessary.
Oaks which ripen their acorns in one year are listed as white oaks; those with two year acorns, as black
oaks. This is a botanical rather than a lumberman’s classification; yet lumbermen recognize it in a general
way. White oak (Quercus alba) is clearly entitled to head the list of white oaks, and red oak (Quercus rubra)
should occupy a similar position with regard to the black oak group. In numbers, the white oaks and black
oaks are nearly equally divided, one authority giving twenty-seven species of white oak and twenty-five of
black oak in the United States; but botanists differ as to exact numbers of each. The following species are
usually classed as white oaks: White oak (Quercus alba), valley oak (Quercus lobata), Brewer oak (Quercus
breweri), Sadler oak (Quercus sadleri), Pacific post oak (Quercus garryana), Gambel oak (Quercus
gambelii), post oak (Quercus minor), Chapman oak (Quercus chapmani), bur oak (Quercus macrocarpa),
overcup oak (Quercus lyrata), swamp white oak (Quercus platanoides), cow oak (Quercus michauxii),
chestnut oak (Quercus prinus), chinquapin oak (Quercus acuminata), dwarf chinquapin oak (Quercus
prinoides), Durand oak (Quercus breviloba), Rocky Mountain oak (Quercus undulata), California blue oak
(Quercus douglasii), Engelmann oak (Quercus engelmanni), Rocky Mountain blue oak (Quercus
oblongifolia), Arizona white oak (Quercus arizonica), Toumey oak (Quercus toumeyi), netleaf oak (Quercus
reticulata), California scrub oak (Quercus dumosa), live oak (Quercus virginiana), Emory oak (Quercus
emoryi).

White oak grows in all the states east of the Mississippi river, and it crosses that stream two or
three hundred miles in some places. It reaches eastern Nebraska and eastern Kansas, and runs
southward through Oklahoma to the Brazos river, Texas. It is scarce in the northern parts of
Michigan, Wisconsin, and Minnesota. Its total range covers an area of more than 1,000,000
square miles. Like all other important timber trees, it has regions where the species is best
developed. The finest original stands of white oak were found in the upper Ohio valley, beginning
in Indiana. The timber in many other districts was, and in some still is, very good, such as
southern Michigan, eastern Arkansas, some of the Appalachian valleys and slopes, and in certain
places along the upper tributaries of streams flowing into the Atlantic ocean.

This tree is in the very front rank in economic importance, and it has held that place since the
earliest settlements in this country. No forest tree was more evenly distributed than white oak
over the eastern half of the United States. It did not form pure forests of large extent, as some of
the pines did, but white oaks were within reach of almost every part of the country. Conditions
have greatly changed. The establishment of farms where woods originally occupied the whole
country, lessened the abundance of oak long before lumbermen made it a commodity; and since
then, the cutting of billions of feet of it has depleted or exhausted the supply in many regions.
Still, white oak is as widely dispersed as ever. It has not been completely exterminated in any
extensive region. White oak of as high grade goes to market now as ever in the past, but in
smaller amounts, and the lower grades go in proportionately larger quantities. In other words,
prime white oak has passed its best day. A hundred years of use and abuse in states west of the
Alleghany mountains, and two hundred years in some of the regions east, have reduced original
forests to remnants. But with all that, white oak remains undisputed king of American
hardwoods.

At its best, white oak attains a height of 125 feet and a diameter of six, but that size is unusual. A
diameter of three feet and a height of 100 is above the average. The leaves are peculiar in that
they hang on the branches until late winter, sometimes dropping only in time to give place to the
new crop. They turn brown after the first hard frost. In some sections of the Appalachian region
white oak coppice (sprout growth) is known as “red brush,” because of the adherence of the
brown leaves during winter. The leaves of some other species have the same habit.

The wood of white oak is very strong, stiff, heavy, and durable when exposed in all kinds of
weather. Scarcely any other wood which can be had in merchantable quantities equals white oak
in these qualities. It rates high in fuel value, and 6,000 pounds of dry wood when burned, leaves
about 245 pounds of ashes. The color of the heartwood is light brown; the sapwood is thin;
medullary rays are numerous and large; pores large; summerwood broad and dense.

The medullary rays of no wood in this or any other country are more utilized to commercial
advantage than those of white oak. Quarter-sawing is for the purpose of bringing them out. They
are the bright streaks, clearly visible to the naked eye in the end of an oak log, radiating from the
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center outward like the spokes of a wheel. Many are too thin to be visible without a magnifying
glass. By quarter-sawing, the rays are cut edgewise and appear as bright streaks or patches,
often called “mirrors,” on the surface of boards. The woodworker knows how to finish the boards
and treat them with fillers to bring out the figures.

White oak is a porous wood. Some of the pores are large enough to be visible without a glass, and
twenty times as many more can be seen only when magnified. The direction of the pores is up
and down the trunk of the tree, and they are seen to best advantage in the end of a stick,
although they are always more or less visible on the side of a board when the cutting is a little
across the grain. The pores thus cut diagonally across are taken advantage of by the finisher who
works stains and fillers into them, and changes their natural color, thereby accentuating the
wood’s figure.

The possibilities of white oak are almost infinite. It is good for nearly anything for which any
wood is used. It is not the best for everything, but does well for most. Hickory is more resilient,
ironwood is stronger, locust more durable, white pine warps and checks less; but white oak has
so many good qualities in a fair degree that it can afford to fall below the highest in some, and
still rank above competitors on general averages. It ranks high in shipbuilding, general
construction, furniture manufacturing, finish and fixtures, the making of agricultural implements,
car building, vehicle stock, cooperage, and many more.

It is one of the most important of American veneer woods. It is sawed very thin, and is glued upon
cores of other wood, thus becoming the covering or outside part. The purpose of using oak
veneer instead of the solid wood is twofold. First, it goes farther, and second, a well-built article
with veneer outside and a core of other woods which stand well, is superior to a solid oak article,
except in cases where great strength is the object sought, or where deep carving is desired.

The continued use of white oak is assured. It is not necessary to seek new uses for it. The
demand is as great as the supply can meet, but the supply is not assured for the distant future.
There will always be some white oak in the country; but the best has been or is being cut. The
tree grows slowly, and good quarter-sawed white oak cannot be cut from young trees. An age of
about 150 years is necessary. Most good white oak lumber today is cut from trees 200 or more
years old. When the present supply of venerable oaks has been exhausted, prime oak lumber will
be largely a thing of the past. Fortunately, that time has not yet arrived. About eighty years are
required to grow a white oak of crosstie size. Those who will grow oak for market in the future
will probably not wait much longer than eighty years to cut their trees, and the result will be a
scarcity of mature trunks for lumber and veneer.

DuranD Oak (Quercus breviloba). In some parts of Alabama, Mississippi, and Louisiana this tree goes to the
lumber yard as white oak, and no one is injured by the substitution, for it is heavy, hard, and strong, and is of
good color. The wood weighs 59.25 pounds per cubic foot, which places it above the average weight of white
oak. It is said to be less tough than white oak. The tree varies greatly in different parts of its range which
extends from central Alabama across Texas and into Mexico. It is known as white oak, Texas white oak, shin
oak, pin oak, and basket oak. Its best development is in the eastern part of its range where trees eighty or
ninety feet high are common; but in Texas the average is scarcely thirty feet high and one in diameter.
Westward in Texas it becomes shrubby, and forms extensive thickets of brush.

CuapPMmaN Oak (Quercus chapmani) is put to little use, because trunks are too small. They are seldom more than
a foot in diameter, and are often little more than shrubs. The tree grows in the pine barrens near the coast
from South Carolina to Florida, and it is found also in great abundance, but generally of small size, on the west
coast of Florida from Tampa to the Apalachicola river.
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BUR OAK

(Quercus Macrocarpa)

This splendid oak was named by Michaux, a French traveler and botanist who visited many parts
of eastern and southeastern United States more than a century ago. The botanical name
macrocarpa, means “large fruit.” The bur oak bears small acorns in the North, and very large
ones in the South. They are sometimes two inches long and one and a half inches wide, and
“large-fruit” oak is an appropriate name for the tree in the South, but would not be near the
northern limit of its range.

It is known in different regions as bur oak, mossy cup oak, overcup oak, scrub oak, and mossy
cup white oak. Bur oak is a name suggested by the acorn which has a fringe round the cup like a
bur. This is the oak which gave name to James Fenimore Cooper’s book, “Oak Openings” a
romance of early days in Michigan. Oak openings were areas where fires had killed the old
timber, and a young growth had sprouted from stumps and roots, or had sprung up from seeds
buried in the ground beyond the reach of the fire. Some of those tracts were very large, and they
were not confined to any one state. They existed in Michigan, Wisconsin, Minnesota, Dakota, and
elsewhere. Bur oak, because it is a vigorous species, was able to take possession of such burned
areas, to the exclusion of most others.

Few American oaks have a wider range. It extends from Nova Scotia to Manitoba, and in the
United States is found in most states east of the Rocky Mountains. It extends farther west and
northwest than any other commercial oak of the Atlantic states. In a range of so great
geographical extent the bur oak finds it necessary to adapt itself to many kinds of land. It prefers
low tracts where water is sufficient but not excessive, but it grows well in more elevated
situations, provided the soil is fertile. It is not a poor-land tree. In the primeval forests it attained
largest size in Indiana and Illinois. The largest trees were from 150 to 170 feet high and four to
seven in diameter. Sizes varied from that extreme down to the other extreme near the outskirts
of its range where the growth was stunted. Large quantities of very fine logs have been cut from
trunks from two to four feet in diameter, and forty to sixty feet to the limbs.

The leaves of bur oak are from six to twelve inches long, simple and alternate; the petioles are
thick with flattened and enlarged bases; the leaves are wedge-shaped at the base, and have from
five to seven long, irregular lobes, the terminal one very large and broad. They are dark green in
color, and are smooth and shiny above, silvery white and pubescent below. The edge of the leaf is
notched somewhat like chestnut, but the teeth or notches are not so sharp.

The twigs are provided with corky wings, or flattened keels of bark, along their sides. Some of
the wings are an inch or more wide. They are apt to escape notice when the tree is in leaf, but in
the winter the bare twigs look rough and ragged.

The weight of bur oak is approximately the same as white oak, and the two woods are much the
same in strength and elasticity. The bands of summerwood are broad and dense, and the
springwood is filled with large pores. The medullary rays are broad, but not numerous in
comparison with white oak. They are sufficiently conspicuous to show well in quarter-sawing.

Bur oak nearly always goes to market as white oak, or simply as oak, and it is difficult to
ascertain all the uses found for it. Some factories which make furniture, finish, vehicles, and
other articles that figure in the country’s trade, attempt to identify the woods they use. That is
done as carefully in Michigan as anywhere else, though comparatively few of the factories carry
out the plan even in that state where many of the best wood-using establishments of the country
are located. In a report issued in 1912 which gave statistics collected from more than eight
hundred Michigan factories, bur oak received separate consideration. The uses there are
doubtless representative, and will hold throughout the country wherever bur oak is fairly
abundant. It is listed as baseboards, billiard table rims, bookcases, clay working machines, filing
cabinets, furniture, hand sleds, hay balers, interior finish, molding, tinplate boxes, wagon sills,
work benches. The amount of wood used in the state was nearly 900,000 feet, according to the
reports; but it certainly does not include all. What it does show, however, is that bur oak is one of
the substantial woods of that region, and that it possesses properties which fit it for many
important places in the country’s industries.

Bur oak contributes to the output of cooper shops. Slack coopers class it with many other
hardwoods for the manufacture of barrels for vegetables and various other commodities, while
the makers of barrels for liquids put bur oak in with white oak.

The future of bur oak does not promise much after the trees which now remain have been cut.
That does not mean that the species will become extinct, for that is improbable; but when the
mature trees which developed during two or three hundred years of forest conditions have
passed away, there is not much prospect of others being left to grow to the age and size which
will make them valuable as lumber. Woodlot owners will not wait much longer than the seventy-
five or one hundred years required to grow trees of crosstie size. Railroads pay good prices for
this wood, for it lasts well, holds spikes in a satisfactory manner, and is strong and hard. As far as
can be seen, bur oak will fare in the future about like white oak; that is, few trees will be left
standing long enough to attain large size, because it will pay better to cut them while
comparatively small.



CaLiFORNIA BLUE Oak (Quercus douglasii) receives its name from the color of its foliage in spring and early
summer in the valleys and on the rolling foothills of central California. Later in the summer, when the dry
season is on, the leaves lose some of their blue, on account of age, but more from an accumulation of dust; but
even then the form of the tree, from its habit of growing in open formation like an old apple orchard, presents
an attractive picture. It is often associated with the valley oak, which is larger and more stately, but the blue
oak loses nothing by the contrast. It is occasionally called rock oak, but for what reason is not clear. It is
known, too, as mountain white oak, or simply white oak, and as blue oak. Its range covers central California
from Mendocino to the Mojave desert, and from the immediate coast inland through the valleys to the Sierras,
and upward to an altitude of 4,000 feet where the tree degenerates into a shrub which has neither beauty nor
utility. The species reaches its best development in the Salinas valley from twenty to sixty miles from the coast.
There the largest trees are found, and also some that have assumed peculiar forms. In positions exposed to the
never-ceasing sea winds which sweep up the valleys, the blue oaks lie prone like logs, their tops pointing away
from the wind. They grew in that unnatural position, having been pressed flat by the wind since they were
seedlings. This oak’s ashen gray bark harmonizes well with the dry summer grass and dull sand and gravel
which surround it during the hot period. The branches are often covered with green-gray lichens which
somewhat modify the aspect of the tree under close inspection. The leaves are irregular in form. Some closely
resemble leaves of the eastern white oak, while others are almost or quite without lobes. During the growing
season the acorns are deep green, but when approaching maturity they change to a chestnut-brown. They vary
in shape as much as the leaves. Some are almost eggshaped, bulging out above the cup which seems too small;
but all of them do not assume that form, but may be short and symmetrical, or very long and slender.
Woodpeckers store these acorns in large numbers, and they search out peculiar places for their hoards. A knot
hole in the weatherboarding of an old barn, granary, or school house is considered ideal, though when the
acorns are so disposed of, they are out of reach of the woodpecker forever. Another method is to peck holes
just large enough for an acorn in fence posts or dead tree trunks, and hammer the acorns tightly in, small end
first. The surfaces of dead trees are sometimes absolutely covered with such holes, each with its acorn. The
woodpecker’s purpose is to wait until the acorns become infested with larvee. He has no intention of eating the
acorn itself.

California blue oaks range in height from shrubs to trees of ninety feet, with diameters of three or four feet.
The average height is about forty-five and the diameter two or less. The trunk frequently divides a few feet
from the ground into large limbs. That form excludes the wood from sawmills, and only in rare cases does any
of it find its way there. The lumber is of poor quality, brittle, black, and otherwise defective. The sapwood is
white and thick. A cubic foot weighs 55.64 pounds, or nearly ten more than eastern white oak. It is weak, and is
low in elasticity. The annual rings are often nearly invisible, because the pores are scattered evenly and do not
form bands. The medullary rays are broad, in the heart black, in the sapwood white. If the wood were
otherwise suitable, pleasing effects might be produced by quarter-sawing, but as far as known, no attempts
have been made to do this. Now and then a suitable log might be found. The importance of this oak lies in its
fuel value. It rates above white oak in theoretical tests, but it is heavier in ash, and in practice it hardly
measures up to white oak. It grows slowly and is destined to disappear as a source of fuel supply. Reproduction
has nearly ceased in most parts of its range, due largely to the perseverance of hogs in eating the acorns.
Cordwood cutters have stripped the last tree from large areas where much once grew. This oak never forms
forests. The trees seldom grow as close together as apple trees in an orchard.

GaMBEL Oak (Quercus gambelil) was destined by nature to occupy an inferior place in the country’s timber
resources. It occupies a region of stunted vegetation among the dry mountains and plateaus of the Southwest,
and except where it grows in better situations than usual, it is too small to be properly called a tree. It is at its
best among the mountains of southeastern Arizona where it grows in canyons that can maintain a little damp
soil. There it occasionally reaches a height of thirty feet and a diameter of a foot or less. In most other parts of
its range it is simply a tangled, sprawling thicket of brush, covering the dry, rocky mountain ridges, and along
the bases of cliffs. It is found from Colorado to western Texas, and westward into Utah, Nevada, and Arizona.
The leaves are small, thick, firm, and hairy, typical of desert foliage which must husband the scant water
supply. The acorns are pretty large for a tree so stunted, and they are tempting bait for birds and rodents of
the region. The acorns are sweet. If this oak’s reproduction depended on acorns alone it is doubtful if it would
hold its ground in the face of perpetual adversity; but its roots send up distorted and stunted sprouts which
cover the ground, affording hiding places for the few acorns which escape their hungry enemies. Man puts this
oak to few uses. It affords a pretty good class of fuel for camp fires, but cordwood cutters cannot make much
out of it. In rare instances frontier ranches use a few of the unshapely poles for corral fences, but only as a case
of last resort. The names bestowed upon the tree by those who know it best are uncomplimentary. They call it
shin oak, pin oak, scrub oak, mountain oak, and Rocky Mountain oak.
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FORKED-LEAF WHITE OAK

(Quercus Lyrata)

The leaf gives this tree its name in the best part of its southern range. The tree bears much
resemblance to the bur oak on the one hand, and swamp white oak on the other. The names by
which it is known in different regions indicate as much.

In North and South Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana, Texas, Arkansas,
and Illinois it is commonly known as overcup; in Alabama, South Carolina, Mississippi, Louisiana,
and Missouri it is called the swamp post oak; the name water white oak is applied to it in
Mississippi and parts of South Carolina; swamp white oak in Texas; forked-leaf white oak among
lumbermen in several of the southern states. The last name scarcely describes the leaf, for no
one is apt to notice any fork, unless his attention is called to it. The fact is, the name forked-leaf
oak is applied oftener to the turkey oak (Quercus catesbeaei) than to this one. However, since the
ranges of the two species are not the same, misunderstandings in practice are not apt to arise as
to which is meant when the forked leaf is referred to. The fact that turkey oak belongs in the
black oak group, ripening its acorns in two years, and this one is a white oak with one year
acorns, is of further assistance in keeping the species separate.

The range of the forked-leaf white oak is from Maryland, along the Potomac river near the
District of Columbia, southward to parts of Florida; westward through the Gulf states to the
Trinity river in Texas; throughout Arkansas, sections of Missouri, central Tennessee, southern
Nlinois and Indiana.

It shows preference for river swamps, and small deep depressions in rich bottom lands where
moisture is always abundant. It has never amounted to much in the Atlantic states, and its best
development is found in the moist, fertile valley of Red river in Louisiana, and in certain parts of
Arkansas and Texas. Its geographical range is pretty large, but as a timber tree it is confined to a
comparatively restricted region west of the Mississippi. Good trees are found in other parts of its
range. Lumbermen do not find it in extensive forests or pure stands, but isolated trees or small
groups occur with other hardwoods.

This species of oak grows occasionally to a height of 100 feet, though its average is about seventy
feet. It has a trunk two to three feet in diameter, which spreads out after attaining a height of
fifteen or twenty feet, into small, often pendulous branches, forming a symmetrical round top.
The branchlets are green, slightly tinged with red; covered with short hairs when first appearing,
becoming grayish and shiny during their first winter, eventually turning ashen gray or brown.

The bark is three-quarters or one inch thick, light gray in color, shedding in thick plates, its
surface being divided into thin scales. The winter buds are about one-eighth of an inch long and
have light colored scales. The staminate flowers grow in long, slender, hairy spikes from four to
six inches long; the calyx is light yellow and hairy. The pistillate flowers are stalked and are also
covered with hairs.

The fruit of forked-leaf white oak is often on slender, fuzzy stems, sometimes an inch or more in
length, but is often closely attached to the twig that bears it; the acorn is about one inch long,
broad at the base, light brown and covered with short, light hairs, and usually almost entirely
enclosed in the deep, spherical cup, which is bright reddish-brown on its inside surface, and
covered on the outside with scales; thickened at the base, becoming thinner and forming an
irregular edge at the margin of the cup. The cup often almost completely envelopes the acorn.
The fruit then looks somewhat like a rough, nearly spherical button.

This oak’s leaves are long and slender, and are divided in from five to nine lobes. When the
leaves unfold they are brownish green and hairy above and below; at maturity they are thin and
firm, darker green and shiny on the upper surface, silvery or light green and hairy below; from
seven to eight inches long, one to four inches broad; in autumn turning a beautiful bright scarlet
or vivid orange.

Commercially this wood is a white oak, and it is seldom or never sent to market under its own
name. There are no statistics of cut at the mills or of stand in the forests. Lumbermen take the
tree when they come to it in the course of their usual operations, but never go out of their way to
get it. Though rather large stands occur in certain southern regions, and scattering trees are
found in large areas, the total quantity in the country is known to be too small to give this tree an
important place as a source of lumber. Neither is there expectation that the future has anything
in store for this particular member of the tribe of oaks. The wood rates high in physical
properties; is strong as white oak, if not stronger, tough, stiff, hard, and heavy. In contact with
the ground it is very durable. The heartwood is rich, dark brown, the sapwood lighter.

It may be said, generally, that since it goes to market as white oak, and its buyers never object, it
possesses the essential properties of that wood, and is used in the same way as far as it is used at
all.

Arizona WHITE Oak (Quercus arizonica) is the common and most generally distributed white oak of
southern New Mexico and Arizona where it covers the hillsides and occurs in canyons at altitudes
from 5,000 to 10,000 feet above sea level. It occasionally ascends nearly or quite to the summits
of the highest peaks. The form of the tree varies greatly, as might be expected from a range



extending from one to two miles above sea level. On the dry, windswept summits the tree
degenerates into a shrub, with stiff, harsh branches. Lower down, in canyons and in other
situations where moisture may be had and the soil is fertile, trunks are fifty or sixty feet high and
three or four in diameter; but these are not the usual sizes even in the best of the tree’s range,
for it cannot be classed as a timber tree.

The hardships of the desert have stunted it, and its form is rough. It is important for fuel, and this
has been its chief use. The region where it occurs is thinly settled, and demand for lumber is
small, but stockmen build corrals and fences to enclose sheep and cattle, and the Arizona white
oak supplies some of the rough poles and posts for that purpose. The wood is heavy, hard, strong,
and the heartwood is almost black, but the sapwood is lighter. The grain and figure of the wood
are not attractive, and what little may be sawed into lumber in the future will be rather low-
grade. The branches are crooked and when cut into cordwood the ricks are so open that it is a
common saying in the region that “you can throw a dog through.” The wood burns well, and the
demand for fuel is large, in proportion to the population of the country.

The leaves of this oak are sometimes slightly lobed, and are sometimes nearly as smooth as
willow leaves. They are light red and covered with hair when they unfold in the spring, but when
mature they are dark green, and shiny. Acorns are one inch or less in length, and rather slender.
They are very bitter, and wild animals are inclined to let them alone, unless pressed by hunger,
and then eat them sparingly. This insures good reproduction, provided other conditions are
favorable. Though cordwood cutters may strip the large trees from the hills and canyons, scrub
growth may be expected to continue, particularly on high mountains, and in ravines where roads
cannot be built.

NEeTLEAF OAKk (Quercus reticulata) will never attract lumbermen in this country, but sometime they may send to
the Sierra Madre mountains of Mexico to procure it. In that region it is a tree large enough for lumber; but the
portion of its range overlapping on the United States lies in southern Arizona and New Mexico among
mountains from 7,000 to 10,000 feet above sea level. Conditions are unfavorable and the netleaf oak shows it
by its stunted size and rough form. The wood is hard, heavy, dark brown in color, with lighter sapwood. The
medullary rays are numerous and very broad. The tree seldom exceeds forty feet in height and one foot in
diameter. The leaf is netted somewhat like that of the elm. The acorn is usually not more than half an inch in
length.

Rocky MounTtaiN Oak (Quercus undulata) bears acorns which may be eaten like chestnuts, and not much more
may be said for the tree in the way of usefulness to man, though it is the salvation of some of the small
mammals of the bleak Texas and New Mexico hills where there is little to eat and few places for concealment
from hawks and other enemies. The tree is also called scrub oak and shin oak. It grows in Colorado, New
Mexico, western Texas, Arizona, Nevada, and Utah. At its best it rarely exceeds thirty feet high and a foot in
diameter, and it often forms a jungle of shrubs through which the traveler must wade waist deep or go miles
out of his way to pass round it. Its leaf is one of the smallest of the oaks, and is notched much like the chestnut
leaf.

Arvorp Oak (Quercus alvordiana) is little known and will probably never be of much importance. It grows in the
region of Tehachapi mountains, the northern border of the Mojave desert, in California, and was named for
William Alvord of that state. The leaf is toothed, and the acorn smooth. No record has been found of any use of
the wood, and when Sudworth compiled his book, “Forest Trees of the Pacific Slope,” he was unable to procure
enough leaves, flowers, and fruit to enable him to give a botanical description. It may therefore be regarded as
one of the scarcest oaks in the United States, which fact gives it a certain interest.

SAapLER Oak (Quercus sadleriana) is one of the minor oaks of the Pacific coast, and is popularly and properly
called scrub oak by those who encounter it on high, dry slopes of northern California and southern Oregon
mountains, from 4,000 to 9,000 feet above the sea. It forms dense thickets, and passes for an evergreen. Its
leaves remain on the branches only thirteen months. The leaves are toothed like those of chestnut. The acorns
are matured in one season. The name Sadler oak was given it in honor of a Scottish botanist. Trees are too
scarce and too small to have much value, except as a ground cover.

BreweR Oak (Quercus breweri) grows on the west slope of the Sierra Nevada mountains in California, from
Kaweah river northward to Trinity mountains. It is often little more than a shrub, and its usefulness to man lies
less in the quantity of wood it produces than in the protection the dense thickets, with their network of roots,
afford steep hillsides. Gullying in time of heavy rain cannot take place where this oak’s matted masses of roots
bind the soil. Sprouts rise freely from the roots, and thickets are reproduced in that way rather than from
acorns, although in certain years crops of acorns are bountiful. The trunks are too small to make any kind of
lumber, but are capable of supplying considerable quantities of fuel.
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POST OAK

(Quercus Minor)

Post oak is the most common name for this tree but various sections of its range have given it
their own names which probably have local significance. The following names are in use in the
localities denoted: post oak in the eastern and Gulf states, Connecticut to Texas, and in Arkansas
and West Virginia; box white oak in Rhode Island; iron oak in Delaware, Mississippi and
Nebraska; chéne étoile in Quebec; overcup oak in Florida; white oak in Kentucky and Indiana;
box oak and brash oak in Maryland.

Toward the northern portion of the range of this tree it is small, and in early times it was little
used except for fence posts. Its durability fitted it for that use, and it is said the common name
was due to that circumstance. The name iron oak was used by shipbuilders who sometimes
bought small knees made of this wood. Baltimore oak was an early name which is not now in use.
It was generally applied to white oak, but it included some post oak shipped from the Chesapeake
bay region.

Post oak is botanically and commercially a white oak and is seldom distinguished from the true
white oak, Quercus alba, in commerce. It is seen at its best in the uplands of the Mississippi basin
and in the Gulf states west of the Mississippi, where it attains a considerable size. In the
northeastern states and in Florida it is small, becoming shrubby in some localities, and more or
less of local growth. Limestone uplands or dry, sandy or gravelly soils seem to offer the best
conditions for its existence, where it grows in company with black jack, red and white oak,
sassafras, dogwood, gums, and red cedar.

The range of growth of post oak extends from New Brunswick south through the Atlantic states
into Florida; west through the Gulf states and throughout the Mississippi river system, growing
west brokenly to Montana. It is the common oak of central Texas but in the North it is rather
scarce, becoming more plentiful in the lower Appalachians.

The broad, dense, round-topped crown of the post oak with its peculiar foliage make it very
noticeable in the woods, even to the casual observer. Its dark green looks almost black at a
distance. The tree has an average height of sixty or eighty feet and is about two feet in diameter,
but in exceptional cases it reaches one hundred feet in height and has a diameter of three feet. It
has a moderately thick, dark brown bark with a reddish tinge and deep fissures, the broad ridges
being covered with thin scales. On the branches it becomes much thinner, and lighter in color,
the branchlets being unfissured and glabrous in the second year, although fuzzy at first. They are
rather heavy and rounded and terminate in short round buds with conspicuous scales. A
noticeable feature of the tree is the peculiar branching. The limbs are heavy and crooked,
separating often, with wide angles, forming knees which when big enough, have a commercial
value.

When the tree is in foliage the tufted appearance of the leaves grouped on the ends of the twigs
gives it a distinctive look. They bear some resemblance to a star, and for that reason some
botanists have named the species stellata. The leaves are five or seven inches long usually, but in
some cases, especially on young specimens, they are ten or more inches long. They are dark,
shiny-green and on a short petiole, the veins and midrib being heavy and conspicuous. The
identification of these leaves is easy as they are heavy in texture, are bilaterally developed with a
large, obtuse lobe on each side about in the middle, giving them a maltese cross effect. They are
very persistent, staying on the tree until the new leaves push them off in the spring.

The form of post oak is not ideal from the lumberman’s viewpoint. The tree does not prune itself
well. Straggling limbs adhere to the trunk and prevent the clean bole which often makes white
oak so attractive.

The wood weighs 52.14 pounds per cubic foot. The name iron oak referred to the weight as well
as the strength of the wood. It is rather difficult to season, and is inclined to check badly. The
medullary rays are broad and numerous, and checking is apt to develop along the rays. The
summerwood occupies about half of the annual ring, and is dense and dark colored. Large pores
are abundant in the springwood, and smaller ones in the summerwood.

Formerly this tree was known in some sections as turkey oak, though the name is no longer
heard, but is now applied to another oak in the South. The acorns are small enough to be eaten
by turkeys, and when those game birds were wild in the woods they frequented parts of the
forests where post oaks grew, and hunters knew where to find them. The uses of post oak for
building and manufacturing purposes are the same as for white oak as far as they go, but post
oak is not so extensively employed.

The earliest railroads in America were built in the region where post oak of excellent quality
grew, and it saw service from the first as crossties, and car and bridge timbers. It is still used for
those purposes. Its other important uses are as furniture material, both as solid stock and veneer;
interior finish and fixtures for offices, banks, and stores; musical instruments, including frames,
braces, and veneers; baskets, crates, and shipping boxes; vehicles, particularly tongues, axles,
and hounds of heavy wagons; flooring, stair work, balusters.

Post oak will do well on land too gravelly and thin to sustain good white oak growth. To that



extent the two species are not competitors for ground, and post oak is assured a place in future
woodlots, but it cannot be expected ever to equal white oak in commercial importance, while as
an ornamental tree it is not usually favored because the shape of its crown is not altogether
pleasing. Its very dark foliage, however, is admired by many and gives the tree an individuality.

Swamp WHITE Oak (Quercus platanoides). This tree’s botanical name means “broadleaf oak,” and
that is a good description as far as it goes, but it does not apply solely to this species. The
characteristic which fixes it best in the minds of most people is its preference for low, wet soil. Its
two common names are swamp oak and swamp white oak, yet it is not really a swamp tree, such
as the northern white cedar, southern white cedar, cypress, and tupelo are. It does not associate
with any of those trees. It prefers river banks, and does not object to a good deal of water about
its roots, though it grows nicely in situations out of reach of all overflow, and often side by side
with silver maple, hickory, ash, and several other oaks. The leaf resembles that of chestnut oak,
and the bark is somewhat like chestnut oak, but the wood passes in market for white oak, and is
a good substitute for it, though the resemblance is not so close that one need be mistaken for the
other. The tree averages about seventy feet high with a diameter of two feet, but much larger
trunks are common. The famous “Wadsworth oak,” which stood on the bank of the Genesee river
in western New York, about a mile from the village of Geneseo, was a swamp white oak. It had a
trunk diameter of nine feet, but it was not tall in proportion. It met its overthrow by the
undermining of the river bank in time of flood. That is a common fate for this tree, because of its
preference for river banks. Its range is from Maine to Wisconsin and Iowa. It follows the
mountains to northern Georgia; and west of the Mississippi it grows as far south as Arkansas.
The species is best developed in western New York, northwestern Pennsylvania, and along the
southern shores of Lakes Erie and Michigan.

Trees do not clear themselves of branches on their lower trunks very early in life, and lumber
more or less knotty results. It is possible, however, to cut a fairly large proportion of clear
boards. The wood is of about the same weight as white oak, and is hard, strong, and tough. Its
color is light brown, and the thin sapwood is hardly distinguishable from the heart. The
medullary rays are as large as those of white oak, but are few. For that reason, swamp white oak
does not give very satisfactory results when quarter-sawed. The bright patches are too scarce.
Neither does it show as many of these rays as chestnut oak. The wood is very porous, but the
large pores are confined to the springwood, while the broad bands of summerwood are dense.
The contrast between the two parts of annual rings forms a strong, but not particularly handsome
figure when the lumber is sawed tangentially—that is, from the side of the log. The wood finisher
can improve this oak’s natural appearance by employing fillers and stains to lighten shades or
deepen tints. The uses of this oak are numerous. It is excellent fuel, and is rather low in ash; it is
weaker and more brittle than white oak; but it is quite satisfactory for railroad ties, car building,
house finish, furniture, some parts of heavy vehicles, certain kinds of cooperage, and for farm
implements.

Rocky MounTaIN BLUE Oak (Quercus oblongifolia) is named from the blue color of its foliage, though what little
lumber is cut from it, is bought and sold as white oak. It is of little importance, yet in the almost timberless
mountains of western Texas it supplies some of the urgent wants of a scattered population. It bears willow-like
leaves one or two inches long, and less than an inch wide; but on vigorous shoots they are larger. The acorns
are very small. Trees seldom exceed thirty feet in height, and a diameter of twenty inches; and often the trunk
is divided near the ground in three or four stout, crooked forks. Ordinarily, it is an impossible tree to lumber,
but sometimes a few logs find their way to sawmills and a little passable lumber is produced. The wood weighs
58 pounds per cubic foot. It is strong, but when it breaks, it snaps short. The heartwood is darker than in most
oaks, and the sapwood is brown. The tree is useful for fuel. Charcoal for local blacksmith shops is
manufactured from the wood. It is abundant on many of the sterile slopes and mesas of New Mexico and
Arizona, but usually in the form of brush about the heads of canyons.
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COW OAK

(Quercus Michauxii)

This oak’s acorns are remarkably free from the bitterness due to tannin and are therefore
pleasant to the taste. Herbivorous animals eat them when they are to be had, and the eagerness
with which cattle gather them in the fall is doubtless the reason for calling the tree cow oak.
Hogs and sheep are as eager hunters for the acorns as cattle are, and the half-wild swine in the
southern forests become marketable during the two months of the acorn season. Children know
the excellency of the cow oak acorns, and gather them in large quantities during the early weeks
of autumn in the South. The tree is widely known as basket oak, and the name refers to a
prevailing use for the wood in early times, and a rather common use yet. Long before anyone had
made a study of the structure of this wood, it was learned that it splits nicely into long, slender
bands, and these were employed by basket weavers for all sorts of wares in that line. Tens of
thousands of baskets were in use before the war in the southern cottonfields, and they have not
gone out of use there yet. It is safe to say that millions of dollars worth of cotton has been picked
and “toted” in baskets made of this oak. It was natural, therefore, that the name basket oak
should be given it. Large, coarse baskets are still made of splits of this wood, and china and other
merchandise are packed in them; while baskets of finer pattern and workmanship are doing
service about the farms and homes of thousands of people.

When the structure of wood became a subject of study among dendrologists, the secret of the
cow oak’s adaptability to basket making was discovered. The annual rings of growth are broad,
and the bands of springwood and summerwood are distinct. The springwood is so perforated with
large pores that it contains comparatively little real wood substance. The early basket maker did
not notice that but he found by experimenting that the wood split along the rings of growth into
fine ribbons. The splitting occurs along the springwood. Ribbons may be pulled off as thin as the
rings of annual growth, that is, from an eighth to a sixteenth of an inch thick. These are the
“splits” of which baskets are made. When subjected to rough usage, such as being dragged and
hauled about cornfields and cotton plantations, such a basket will outlast two or three of willow.

The tree is sometimes called swamp white oak, and swamp chestnut oak. It bears some
resemblance to the swamp white oak (Quercus platanoides) and some people believe that both
are of one species, but of slightly different forms. It is not surprising that there should be a
conflict of names and confusion in identification. The leaf resembles that of the chestnut oak, and
to that fact is due the belief which some hold that the chief difference between the trees is that
the chestnut oak (Quercus prinus) grows on dry land and cow oak in damp situations. Botanists
make a clear distinction between cow oak and all other species, though it closely resembles some
of them in several particulars.

From the northern limits of its growth in Delaware, where it is not of any considerable size, it
extends south through the Atlantic states and into Florida, west in the Gulf states to the Trinity
river in Texas, and up the Mississippi valley, including in its range Arkansas, eastern Missouri,
southern Indiana and Illinois and western Kentucky and Tennessee. It is distinctly of the South
and may be considered the best southern representative of the white oak group. It does best in
swampy localities where it is found in company with water hickory, sweet magnolia, planer tree,
water oak, willow oak, red maple, and red and black gum.

In general appearance the tree gives the impression of massiveness and strength, offset by the
delicate, silvery effect of the bark and the lining of the foliage. The usual height is sixty or eighty
feet, but it often exceeds a hundred feet, the bole attaining a diameter of as high as seven feet
and showing three log lengths clear. The characteristic light gray, scaly, white oak bark covers
trunk and heavy limbs, which rise at narrow angles, forming a rounded head and dividing into
stout branches and twigs. The winter buds are not characteristic of white oak, being long and
pointed rather than rounded. They are about a half inch in length, scaly, with red hairs and
usually in threes on the ends of the twigs. The general texture of the leaves is thick and heavy,
their upper surfaces being dark, lustrous green and the lower white and covered with hairs. They
are from five to seven inches long with petioles an inch in length and of the general outline of the
chestnut leaf. Their rich crimson color is conspicuous in the fall after turning.

The wood of cow oak is hard, heavy, very tough, strong, and durable. The heartwood is light
brown, the sapwood darker colored. It weighs 50.10 pounds per cubic foot, and is not quite up to
white oak in strength and elasticity. In quarter-sawing it does not equal white oak, because the
medullary rays, though broad, are not regularly distributed, and the surface of the quarter-sawed
board has a splotchy appearance, and it is not as easy to match figures as with white oak.

Cow oak is one of the most important hardwoods of the South. Its uses are much the same as
those for white oak farther north. The custom of calling it white oak when it goes to market
renders the collection of statistics of uses difficult. Sawmills seldom or never list cow oak in
making reports of cut. Factories which further manufacture lumber, after it leaves the mill,
sometimes distinguish between cow oak and other oaks. It has been found suitable material in
the South for canthook handles where it takes the place of hickory which is more expensive. It is
reported for that use in considerable quantity in Louisiana. The handles are subjected to great
strain and violent shocks. The billets are split to the proper size, because if they are sawed they
are liable to contain cross grain which is a fatal defect. The wood is cut in dimensions for chair
stock and furniture, the better grades usually going to furniture factories. Defective logs, short



lengths, and odds and ends may be worked into chair stock which contains a large proportion of
small pieces. The making of large plantation baskets of this wood is still a fairly large business in
Louisiana and Mississippi. Braided bottoms of cheap chairs are of the same workmanship as
baskets.

Vehicle makers in the South are large users of this wood. It is employed in heavy wagons chiefly,
and is worked into many parts, including axles, bolsters, felloes, hubs, hounds, tongues, reaches,
spokes, and bedbottoms.

This tree is classed as white oak by coopers who accept it as stave material. The amount used is
much less than of the true white oak, but the exact quantity taken yearly by barrel makers is not
known because statistics do not list the different white oaks separately. Cow oak rives well when
a trunk is found clear of knots. The trees are usually smaller and less perfect than true white oak
in the North.

Railroads accept crossties of this species and they give as long service as white oak, are as hard,
and hold spikes as well. The wood is accepted by car shops for use in repairs and in new work.
Trunks are split or sawed into fence posts and are used in probably larger numbers than any
other southern oak.

This tree’s future seems fairly well assured. It will further decline in available supply, because it
is cut faster than it is growing. That is the status of all the timber oaks of this country. This one
has advantage over some of the others in that it occupies wet land which will not soon be in
demand for agricultural purposes, and young growth will be left to develop.

ENGELMANN Oax (Quercus engelmanni) occupies a restricted range in southwestern California where it is
generally spoken of as a desert tree; but its rate of growth appears to be much more rapid than is usual with
trees in arid situations. It occupies a narrow belt in San Diego county and its range extends into Lower
California. It forms about one-third of the stand in Palomar mountains, and is much scarcer in the Cuyamaca
mountains. The tree seldom attains a height greater than forty or fifty feet, or a diameter more than twenty or
thirty inches. The largest trees are of small value for lumber and in rare instances only, if at all, do they go to
sawmills. The trunks fork and each branch forks, until a fairly large bole near the ground is divided among
numerous limbs. The tree’s chief value is as fuel. It rates high as such. The leaves are bluish-green and are
thick with sharp points on their margins. The leaves vary greatly in size, and are largest on young shoots. They
remain a year on the tree, and are classed as evergreen. The acorns ripen in one year. This interesting species
was named for Dr. George Engelmann, whose name is borne also by Engelmann spruce. The wood is among the
heaviest of the oaks, exceeding white oak by more than twelve pounds per cubic foot. It is brittle and weak, and
very dark brown. The green wood checks and warps badly in seasoning. The medullary rays are numerous and
large, but are so irregularly dispersed that quarter-sawing promises no satisfactory results, even if logs of
suitable size could be found. The annual rings are indistinct, owing to no clear line of separation between
springwood and summerwood. Pores are numerous, diffuse, and some of them large. The species is entitled to
recognition only because it is found in a region where forests are scarce and scrubby, and every trunk has
value as fuel, if for nothing else. It affords a cover for hills which otherwise would be barren, and it frequently
occurs in fairly dense thickets.
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PACIFIC POST OAK

(Quercus Garryana)

David Douglas named this tree the Garry oak, in honor of Nicholas Garry of the Hudson Bay
Company, who furnished valuable assistance to botanists and other explorers of early times in
the northwestern parts of America. This tree is best developed in the neighborhood of Puget
Sound, the present state of Washington, and at the period of explorations in that region by
Douglas, who was a Scotchman, the country was a sort of “no man’s land.” It was claimed by both
England and the United States, and Russia had cast covetous eyes on it as a southern extension
of her Alaska holdings. England at that time put a good deal of dependence in the Hudson Bay
Company to get possession of and to hold as much country as possible, and Garry’s help given to
explorers was part of a well-laid plan to possess as much of the northwestern country as possible.
Douglas doubtless had that in mind when he named the oak in honor of Garry. It was a witness
and perpetual reminder that the Hudson Bay Company’s strong arms had been stretched in that
direction.

The people in California and Oregon often speak of the tree simply as white oak, but it is
sometimes called Oregon white oak, and more often Oregon oak without a qualifying word. When
it is spoken of as western white oak, which frequently is the case, it is compared with the well-
known eastern white oak. It bears more resemblance to the eastern post oak (Quercus minor)
and for that reason it has been named Pacific post oak. The leaves and twigs, particularly when
they are young, resemble post oak.

The northern limit of the tree’s range crosses southern British Columbia. It is found in the lower
valley of Frazer river and on Vancouver island. It is the only oak tree of British Columbia. Its
range extends southward to the Santa Cruz mountains in California, but near the southern limit
of its range it is found chiefly in valleys near the coast. It is best developed in western
Washington and Oregon. It occurs of good size on dry gravelly slopes of low hills; and it ascends
the Cascade mountains to considerable elevations, but becomes stunted and shrubby. It is
abundant in northwestern California.

The tree has a height from sixty to a hundred feet; sometimes it attains a diameter of three and
one-half feet. It carries a broad and compact crown, especially when the tree is surrounded by
young coniferous growth as is the case in its best habitat where natural pruning gets rid of the
lower limbs and causes an outward and later a pendulous growth of the upper part. The limbs are
strong and heavy as are the branches and twigs. The bark is a grayish-brown with shallow
fissures, the broad ridges being sometimes broken across forming square plates which are
covered with the grayish flakes or scales. The buds are long and acute, and are coated with a red
fuzz. The leaves are from four to six inches long and are bilaterally developed, having seven or
nine coarse round lobes; the sinuses being rounded or rather shallow. The color is a dark lustrous
green and the texture leathery.

The acorn is rather large being about an inch and a quarter in length and usually about half as
broad as long; has a shallow cup covered with pointed sometimes elongated scales.

This oak is one of the most important hardwoods of the far Northwest. It is often compared with
the eastern white oak, but its physical properties fall below that species in some important
particulars. The two woods weigh about the same, but the eastern species is stronger and more
elastic, and is of better color and figure. All oaks season somewhat slowly, but the Pacific post
oak is hardly up to the average. It is a common saying that it must remain two years on the sticks
to fit it for the shop, but that time may be shortened in many instances. Checking must be
carefully guarded against.

Some of this oak is exceedingly tough, and when carefully sorted and prepared it is excellent
material for heavy wagons; but the best comes from young and comparatively small trees. When
they attain large size they are apt to become brash. The tree usually grows rapidly, and is not old
in proportion to the size of its trunk. An examination of the wood shows broad bands of
summerwood and narrow, very porous springwood. The medullary rays are broad and numerous,
and ought to show well in quarter-sawed stock; but it does not appear that much quarter-sawing
has been done.

Practically all of this species cut in the United States is credited to Oregon in the census of
sawmill output in 1910. The cut was 2,887,000 feet, and was produced by fourteen sawmills,
while in Washington only one mill reported any oak, and the quantity was only 4,000 feet. On the
northwest Pacific coast it comes in competition with eastern oak and also with Siberian or
Japanese oak.

Basket makers put this wood to considerable use. Young trees are selected on account of their
toughness. The wood is either split in long, thin ribbons for basket weaving, or it is first made
into veneer and then cut in ribbons of required width. The largest users are furniture makers, but
boat yards find it convenient material and it takes the place of imported oak for frames, keels,
ribs, sills, and interior finish. It is durable, and it may be depended upon for long service in any
part of boat construction. Its toughness fits it for ax, hammer, and other handles. It is far inferior
to hickory, but on the Pacific coast it can be had much cheaper. Its strength and durability make
it one of the best western woods for insulator pins for telephone and telegraph lines. It is worked
into saddle trees and stirrups.



The scarcity of woods on the Pacific coast suitable for tight cooperage gives this oak a rather
important place, because barrels and casks made of it hold alcoholic liquors. Available statistics
do not show the quantity of staves produced from this wood, but it is known to be used for staves
in Oregon.

Much Pacific post oak is employed as rough lumber for various purposes. Railroads buy crossties,
hewed or sawed from small trunks, and country bridges are occasionally floored with thick planks
which wear well and offer great resistance to decay.

The quantity of this oak growing in the Northwest is not known. It falls far below some of the
softwoods of the same region, and the area on which it is found in commercial amounts is not
large. It is holding its ground fairly well. Trees bear full crops of acorns frequently, and if they
fall on damp humus they germinate and grow. The seedlings imitate the eastern white oak, and
send tap roots deep into the ground, and are then prepared for fortune or adversity. It happens,
however, that trees which bear the most bountiful crops of acorns do not stand in forests where
the ground is damp and humus abundant, but on more open ground on grass covered slopes.
Acorns which fall on sod seldom germinate, and consequently few seedlings are to be seen in
such situations. Open-grown trees are poorly suited for lumber, on account of many limbs low on
the trunks, but they grow large amounts of cordwood.

CaLIFORNIA ScrUB OaK (Quercus dumosa) has been a puzzle to botanists, and a hopeless enigma to laymen. Some
would split the species into no fewer than three species and three varieties, basing distinctions on forms of
leaves and acorns and other botanical differences; but Sudworth, after a prolonged study of this matter,
recognized only one species and one variety, but admitted that “California scrub oak unquestionably varies
more than all other oaks in the form and size of its leaves and acorns.” He thought it might possibly be equalled
in that respect by Quercus undulata of the Rocky Mountains. Some of the leaves of California scrub oak are
three-fourths of an inch long and half an inch wide, while others may be four inches long. The edges of some
leaves are as briery as the leaves of holly, others are comparatively smooth. The shapes and sizes of acorns
vary as much as the leaves. Some are long and slender, others short and stocky. This peculiar oak is found only
in California, but it shows a disposition to advance as far as possible into the sea, for it has gained a foothold on
islands lying off the California coast, and it there finds its most acceptable habitat. It reaches its largest size in
sheltered canyons on the islands, and attains a height of twenty or twenty-five feet, and a diameter of a foot or
less. It is not large enough to win favor with lumbermen but in its scrubby form it is abundant in many
localities. It is scattered over several thousand square miles, from nearly sea level up to 7,000 feet in the
mountains of southern California. It is found scattered through the coast range and the Sierra Nevadas from
Mendocino county to Lower California, 700 miles or more. It grows from sprouts and from acorns. The leaves
adhere to the twigs thirteen months, and fall after the new crop has appeared. The wood is light brown, hard,
and brittle. No use is made of it, except to a small extent for fuel. On the mountains it grows in thickets
scarcely five feet high, but they cover the ground in dense jungles, and the roots go deep in the ground. The
species is valuable chiefly for protection to steep slopes which would otherwise be without much growth of any
kind. Being low on the ground, forest fires are particularly destructive to this oak; but its ability to send up
sprouts repairs the damage to some extent.

EMoRY Oak (Quercus emoryi) grows among the mountains of western Texas, New Mexico, and Arizona, attains a
height from thirty to seventy feet, and a diameter from one to four. The largest size is found only in sheltered
canyons, while on high mountains and in exposed situations the tree degenerates to a shrub. It always has a
crop of leaves. The old do not fall until the new appear. In shape, the leaves somewhat resemble those of box
elder. The acorns ripen from June to September, the exact time depending upon the tree’s situation. Trunks
large enough for use are not scarce, but the wood is not of high class. Stair railing and balusters have been
made of it in Texas, but the appearance is rather poor. The grain is coarse, the figure common, the color
unsatisfactory. The heart is very dark, but the tones are not uniform, and flat surfaces, such as boards and
panels, show streaks which are not sufficiently attractive to be taken for figure. Trunks are apt to be full of
black knots which mar the appearance of the lumber. The medullary rays are numerous and broad, and in
quarter-sawing, the size and arrangement of the “mirrors” are all that could be desired, but they have a
decidedly pink color which does not contrast very well with the rest of the wood. The weight of this oak
exceeds per cubic foot white oak, by more than ten pounds; but it has scarcely half the strength or half the
elasticity of white oak. The springwood is filled with large pores, the summerwood with smaller ones. It rates
high as fuel, and that is its chief value. Large quantities are cut for cordwood. Railroad ties are made of it, and
more or less goes into mines as props and lagging. Stock ranches make fences, sheds, and corrals of this oak,
and live stock eats the acorns. The human inhabitants likewise find the Emory oak acorn crop a source of food.
Mexicans gather them in large quantities and sell what they can spare. The market for the acorns is found in
towns in northwestern Mexico.
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CHESTNUT OAK

(Quercus Prinus)

This tree is known as rock oak in New York; as rock chestnut oak in Massachusetts and Rhode
Island; as rock oak and rock chestnut oak in Pennsylvania and Delaware; as tanbark oak and
swampy chestnut oak in North Carolina and as rock chestnut oak and mountain oak in Alabama.

There is a pretty general disposition to call this tree rock oak. The name refers to the hardness of
the wood, and is not confined to this species. Other oaks are also given that name, and the
adjective “rock” is applied to two or three species of elm which possess wood remarkable for its
hardness. Cedar and pine are likewise in the class. In all of these classes “rock” is employed to
denote hardness of wood. Iron as an adjective or ironwood as a noun is used in the same way for
a number of trees. The name swampy chestnut oak as applied in some parts of the South to this
tree, is hardly descriptive, for it is less a swamp tree than most of the oaks, though it does often
grow along the banks of streams.

Its distribution ranges from the coast of southern Maine and the Blue Hills of eastern
Massachusetts southward to Delaware and the District of Columbia; along the Appalachian
mountains to northern Georgia and Alabama; westward to the shores of Lake Champlain and the
valley of the Genesee river, New York; along the northern shores of Lake Erie and to central
Kentucky and Tennessee. It is rare and local in New England and Ontario, but plentiful on the
banks of the lower Hudson river and on the Appalachian mountains from southern New York to
Alabama. It reaches its best development in the region from West Virginia to North Carolina,
pretty high on the ridges flanking the mountain ranges.

Leaves are alternate, from five to nine inches long, with coarse teeth rounded at the top. At
maturity, they are thick and firm, yellow-green and rather lustrous on the upper surface, paler
and usually hairy beneath. In the autumn before falling, they turn a dull orange color or rusty-
brown.

The flowers appear in May and are solitary or paired on short spurs. The fruit or acorn is solitary
or in pairs, one or two and one-half inches long, very lustrous and of a bright chestnut-brown
color. The acorn cup is thin, downy-lined and covered with small scales. The kernel is sweet and
edible. The bark of the chestnut oak is thin, smooth, purplish-brown and often lustrous on young
stems and small branches, becoming a thick, dark, reddish-brown, or nearly black on old trunks,
and divided into broad rounded ridges, separating on the surface into small, closely appressed
scales. The bark of the tree is so dark in color and so deeply furrowed that it has often been
mistaken for one of the black oak group, although its wavy leaf margins and annual fruit clearly
differentiate it from those species. The bark of the chestnut oak is thicker and rougher on old
trunks than on any other oak.

The bark of chestnut oak has long been valuable for tanning. There is tannin in the bark of all
oaks, and several of them contain it in paying quantities, but chestnut oak is more important to
the leather industry than any other oak. In richness of tannin the tanbark oak of California
occupies as high a place, but it is not supplying as much material as the eastern tree. Statistics
showing the annual consumption of tanbark and tanning extracts in the United States, do not list
the oaks separately, but it is well known that chestnut oak far surpasses all others in output.
Hemlock bark is peeled in large quantities, but tanneries occasionally mix chestnut oak bark with
it to lighten the deep red color imparted to leather when hemlock bark is the sole material
employed.

Large quantities of chestnut oak timber have been destroyed to procure the bark. Fortunately, it
is a practice not much indulged in at present, because the wood now has value, but it formerly
had little. It was then abandoned in the forest after the bark was peeled and hauled away. The
same practice obtained with hemlock years ago. Much chestnut oak is still cut primarily for the
bark, but the logs are worth hauling to sawmills, unless in remote districts.

The chestnut oak is a vigorous tree and grows rapidly in dry soil, where it often forms a great
part of the forest. It is not as large as the white oak or red oak, but is a splendid tree, its bole
being very symmetrical and holding its size well. It grows usually to a height of from sixty to
seventy feet and sometimes 100 feet, with a diameter of from two to five feet and occasionally as
large as seven feet.

The form of the tree shows great variation, depending upon the situation in which it grows. Trees
in open ground often divide into forks or large limbs, and the trunks are short and of poor form.
Open-grown trees show a decided tendency to develop crooked boles, and unduly large branches.
No such objection can be urged against it when it grows under forest conditions. Trunks are
straight and are otherwise of good form.

The wood of chestnut oak differs little from that of white oak in weight, strength, and stiffness. It
is hard, rather tough, durable in contact with the soil, and is darker in color than white oak. It
has few large, open pores, and requires less filler in finishing than most oaks. There are many
pores, however, and those in the springwood are arranged in bands. The summerwood is broad
and distinct, usually constituting three-fourths of the annual ring. The medullary rays are as
broad and numerous as in the best furniture oaks. They are regularly arranged, and spaces
between them do not vary much in width. The wood quarter-saws well.



The wood has the fault of checking badly in seasoning, unless carefully attended to. In recent
years, these difficulties have been largely overcome, both in air seasoning and in the drykiln.

Chestnut oak has a wide range of uses. It is classed as white oak in many markets, but few users
buy it believing it to be true white oak. It is coming year by year to stand more on its own merits.
Some sawmills which formerly piled it and sold it with other oaks, now keep it separate, and
some factories which once took it only because it came mixed with other oaks, now buy it for
special uses, and make high-class commodities of it. One of these is mission furniture, which has
become fashionable in recent years. Chestnut oak possesses good fuming properties, and this
constitutes much of its value as furniture material.

The wood is found in factories where general furniture is made. It is largely frame material for
furniture though some of it is for outside finish. It is employed as frames in Maryland in the
construction of canal boats, and the annual demand for that purpose is about a quarter of a
million feet in that state.

One of the most important places for chestnut oak is in the shop which makes vehicles. It goes
into sills for both heavy and light bodies, bolsters, and wagon bottoms. It has become a favorite
wagon wood in England and in continental Europe, and there passes as white oak, though dealers
well know that it is not the true white oak. There is no indication that demand for it will lessen,
for it possesses many characters which fit it for vehicle making.

In Michigan more chestnut oak is reported by car builders than by any other class of
manufacturers, though wagon makers buy it. Car shops use about 220,000 feet a year, and work
it into hand cars, push cars, track-laying cars, and cattle guards.

The large remaining area of timber growth in which chestnut oak appears is the Appalachian
range through eastern Tennessee and western North Carolina, and the fact that it is
comparatively plentiful in the forests of the Appalachian range will tend to bring it more and
more into prominence as a factor in the making of wagons, cars, boats, staves, and furniture as
the other oaks become scarcer.

The probable future of chestnut oak is an interesting problem for study. Few steps have yet been
taken looking toward providing for generations to come. Chestnut oak has been left to take care
of itself. The trees, produced in nature’s way, have been ample to supply all needs in the past,
and they will be for the near future. Chestnut oak possesses some advantages over most of the
other oaks. Large trees will grow on very poor soil, where most other oaks are little more than
shrubs. Trees so grown are little more susceptible to disease than if produced in good soil,
though they develop more slowly and are smaller. There are many poor flats and sterile ridges in
the chestnut oak’s range, and they will produce timber of fairly good kind, if the chestnut oaks
are permitted to have them. Nature gave this tree facilities for taking possession. Its acorns will
grow without being buried. They do not depend on blue jays to carry them to sunny openings or
squirrels to plant them; but they will sprout where they fall, whether on hard gravelly soil or dry
leaves; and they at once set about getting the tap roots of the future trees into the ground. In
many instances the chestnut oak’s acorns do not wait to fall from the tree before they sprout.
Like the seed of the Florida mangrove, they are often ready to take root the day they touch the
ground. The large acorn is stored with plantfood which sustains the growing germ for some time,
and the ground must be very hard and exceedingly dry if a young chestnut oak is not soon firmly
established, and good for two or three hundred years, if let alone.

The forester who may undertake to grow chestnut oaks must exercise great care in transplanting
the seedlings, or the tap roots will be broken and the young trees will die. The best plan is to
drop acorns on the ground where trees are expected to grow, and nature will do the rest,
provided birds and beasts leave the acorns alone.
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CHINQUAPIN OAK

(Quercus Acuminata)

This tree is known as yellow chestnut oak, chinquapin oak, chestnut oak, pin oak, yellow oak,
scrub oak, dwarf chestnut oak, shrub oak, and rock oak. It should not be confused with Quercus
prinus, the true chestnut oak, although it is commonly known in so many sections of the country
by the latter name; the names yellow oak, pin oak, and scrub oak are likewise applied to many
species, so that the only way to accurately designate members of this great family is to employ
their botanical names. However, this species should always be known as the chinquapin oak,
which is a distinctive term, and not applied to any other.

The bark of this tree is light gray and is broken into thin flakes, silvery-white, sometimes slightly
tinted with brown, rarely half an inch thick. The branchlets are marked with pale lenticels.

The leaves of the chinquapin oak are from five to seven inches long, simple and alternate; they
have a taper-pointed apex and blunt, wedge-shaped or pointed base; are sharply toothed. When
unfolding they show bright bronze-green above, tinged with purple, and are covered underneath
with light silvery down; at maturity they become thick and firm, showing greenish-yellow on the
upper surface and silvery-white below. The midrib is conspicuous and the veins extending
outward to the points of the teeth are well-defined. In autumn the leaves turn orange and scarlet
and are very showy. The leaves are narrow, hardly two inches wide, and more nearly resemble
those of the chestnut than do any other oak leaves. In their broadest forms they are also similar
to those of the true chestnut oak, although the difference in the quality and color of the bark, and
of the leaves, would prevent either tree from being mistaken for the other. They are crowded at
the ends of the branches and hang in such a manner as to show their under surfaces with every
touch of breeze. This characteristic gives the chinquapin oak a peculiar effect of constantly
shifting color which is one of its most attractive features and which puts the observer in mind of
the trembling aspen, although the shading and coloring of the oak is much more striking.

This tree’s range extends from northern New York, along Lake Champlain and the Hudson river
westward through southern Ontario, and southward into parts of Nebraska and Kansas; on its
eastern boundary it extends as far south as the District of Columbia and along the upper
Potomac; the growth west of the Alleghany mountains reaches into central Alabama and
Mississippi, through Arkansas and the northern portion of Louisiana to the eastern part of
Oklahoma and parts of Texas even to the canyons of the Guadalupe mountains, in the extreme
western part of that state. It is a timber tree of much importance in Texas, and in 1910
manufacturers reported the use of 1,152,000 feet in that state, largely for making furniture and
vegetable crates.

The chinquapin oak is named from the form of its leaf. Its acorn bears no resemblance to the nut
of chinquapin. Trees average smaller in size than white oak, but when all circumstances are
favorable they compare well with any of the other oaks. In the lower Wabash valley, trees of this
species were found in the original forests 160 feet high and four or five in diameter. When it
grows in crowded stands it develops a tall, symmetrical trunk, clear of limbs; but it is shorter in
open growth. The base is often much buttressed.

The wood is very heavy, hard, strong, stiff, and durable. In color the heartwood is dark, the
sapwood lighter. The springwood is narrow and filled with large pores, the summerwood broad
and dense. Medullary rays are less numerous and scarcely as broad as in chestnut oak, which
this wood resembles. It checks badly in drying, both by kiln and in the open air; but when
properly seasoned it is an excellent wood for most purposes for which white oak is used. It shows
fewer figures when quarter-sawed than white oak shows, but it is satisfactory for many kinds of
furniture, particularly when finished in mission style.

Railroads throughout the region where this species is found have laid chinquapin oak ties in their
tracks for many years and they give long service, because they resist decay and are hard enough
to stand the wear of the rails. In early times in the Ohio valley it helped to fence many a farm
when the material for such fences was the old style fence rail, eleven feet long, mauled from the
straightest, clearest timber afforded by the primeval forest. It had for companions many other
oaks which were abundant there, and it was on a par with the best of them. In the first years of
steamboating on the Ohio river, when the engines used wood for fuel, they provided a market for
many an old rail fence. The rails were the best obtainable fuel, and the chinquapin oak rails in
the heaps were carefully looked for by the purchasers, because they were rated high in fuel
value. It is now known that chinquapin oak in combustion develops considerably more heat than
an equal quantity of white oak.

When southern Indiana