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FORF ST FIR iS.
SODRCES AND SCOPE OF INFORMATION.

Forest fires in the United States have caused an average annual
loss of about 70 human lives,' the destruction of trees worth at the
very least $25,000,000, and the loss of stock, crops, buildings, and
other improvements to the amount of many millions more. To these
must be added enormous losses from the destruction Of young tree
growth, deterioration of the soil, damage to watercourses and adjacent
property by low water and flood, interruption of business, and depre-
ciation of property. By inquiry into the causes and extent of such
fires we aie able to realize in some degree the magnitude of these
losses, even though their amount in dollars may not be appraised.

The first compilation of forest-fire statistics for the whole United
States was by Prof. C. S. Sargent for the year 1880, published in the
Tenth Census Report, Vol. IX. Data were given for 43 States and
Territories, which, though necessarily incomplete, formed the best
record then in existence. Unfortunately the Eleventh, Twelfth, and
Thirteenth Censuses did not continue the compilation, and it is there-
fore not possible to compare data for different decades collected under
similar conditions.

In 1891 the Division of Forestry of the Department of Agriculture
collected statistics of forest, prairie, and crop fires. The data were
incomplete and unsatisfactory, but they showed that during that
year about 12,000,000 acres of forest had been burned and that
property other than forest had been damaged to the extent of
$503,590. The loss from prairie fires to crops, tree growth, buildings,
and other property was reported by the same correspondence at
$1,633,525. What proportion of the actual destruction these reports
represented was not known.

The Chronicle Fire Tables for the year 1900 report a loss of
$2,246,000 from forest fires. This figure, compiled by insurance
companies, covers principally the damage near or affecting insurable
property.

In 1900 and 1901 the Division of Forestry made a second attempt
to gather statistics upon which damage from forest fires might be

'Very incomplete data for the past 50 years !how 2,938 persons burned to death in forest fires.
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6 FOREST FIRES.

estimated. All available sources were searched, including the files
of old newspapers and magazines. While the results covered the
greater part of the United States and Canada and extended over 100
years of time, they were obviously not complete, nor is the extent
of their incompleteness known.

These attempts to compile statistics were made at the end of the
decades following 1880, and the present bulletin is prepared at the
close of the third decade. In gathering the data not only have these
former records been drawn upon, but data from every other available
source, and for which it is impracticable to give due credit, have been
freely used.

New data have been obtained from
Reports of fires on National Forests.
Reports of State foresters from 17 States.
Supplemental reports of forest supervisors on fires outside of

National Forests.
Reports of lumbermen's associations.
Newspaper accounts from press-clipping bureaus of recent

fires.
The Forest Atlas. This is the central map system of the

Forest Service and contains manuscript maps showing old and
recent burns, statistics, reports, history, etc.

Investigations of Forest officers, particularly in even-aged
forests, to determine by stem analysis the dates of old burns.

Before this mass of material could be used it was necessary to
reduce the record of each event to a coimnon standard, and a card
system was devised, as shown below:

Sample of U. S. Forest Service fire record.

KIND OF FINE: FORESTBRUSH LmPu,&iaus (CuscK Ms,x PROPER TERM).

LocATIoN f 5mm, New York.
OF Counpy Essex.

FtSH. I, NE&n thst Mo'riah P. 0.

DATE
OF

FIRE.

(YEAR, 1845.
MONrn, June.
DAY (OR DAYs), 10.

Origin of fire, unknown.
Area burned 50,000 acres. Timber burned, board feet.
Value of timber burned, $300,000. Value of other property burned, $17,000,
Numberofbulldlngsburned: houses, barns 11 ,niH, and others.
Number of lives lost, Number stock lost: cattle, horses, sheep.
Remnrks: "Immense quantities of boards, shingles, lumber of all kinds, produce, houses, barns, and sheds"

The above Information is Iurrnshed by National Inteili4jencer, page 3, cot. 4.
Date 6-30-1845.



ANCIENT FIRES. 7

Even though these records do not include every fire that has
occurred, some fair conclusions can be drawn from them. The
causes and effects of fires at one period may be compared with the
causes and effects at another period, notwithstanding that the total
number and extent of fires are unknown. Moreover, the missing data
for any decade may be interpolated and reasonable totals estimated.
Such totals will, however, never represent the full damage.1

ANCIENT FIRES.

It is probable that forest fires have occurred ever since there were
forests. When wood has been reduced to charcoal, its structure may
be preserved indefinitely. It is in the coal formations that some of the
earliest evidences of fire may be found, while a substance resembling
charred wood has been unearthed in a subcarboniferous sandstone,
on the eastern side of the "Thumb" of Michigan Wood found in
the Pleistocene formation "showed the effect of fire, indicating the
result of a forest fire."2 The charcoal of peat bogs in North America
and New Brunswick, some of which are estimated to be from 2,000 to
3,000 years old, also indicates the occurrence of forest fires in the far
distant past. Thus, step by step, from the subcarboniferous sand-
stone to the quateruary peat, charcoal presents its evidence of fire,
just as the unbroken record continues from trees older than the peats
to those of the present day.

Fire-scarred Oalifornia bigtrees indicate that great fires occurred
there in the years 245, 1441, 1580, and 1797. Evidence has been
found of forest fires that occurred in Colorados during 1676, 1707,
1722, 1753, and 1781, and also of numerous ancient fires in the
Black hills, S. Dak., the earliest of which is estimated to have
occurred in 1730. So, too, in the region south of Mount Katandin,
Me., proofs were found that a forest fire covering an area of about
200 square miles occurred in about 1795.

'As an example of this, Mr. W. T. Cox, Minnesota State forester, writes: "The old data regarding forest
fires in Minnesota are apparently valueless, unless it is to show that during certain years fIres were more
prevalent than during others. We know, for instance, of certain fires which did millions of dollars' worth
of damage no reports of which were included in these summaries. * * * Even the figures for 1910 are
away off. I notice they are given at $1,721,792. As a matter of fact, we had one fire in the fall of 1910 which
did several times that amount of damage in Beltrami County, and there were dozens of other large fires
in northern Minnesota the same fall, none of which seems to have been reported. * * * These old reports
did not give more than from 10 to 25 per cent of the loss in merchantable timber alone, and we have no
way now of getting at the actual figures."

2Notes on Tertiary Plants from Can&la and the United States, by D. P. Penhallow, Proceedings and
Transactions of the Royal Society of Canada, p. 75, 1909.

Forest Service Bulletin No. 79.
4 In the several petrified forests the woody structure of the tree trunks has been entirely replaced by

silica, the annual layers of growth, however, being clearly traceable. If carbon, indicating a fire scar, is
present in any specimen, the fact has not been recorded.
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It seems reasonable to assume, and the assumption is supported
by some evidence, that fires destroyed the forests that probably once
covered the great prairie region of the Middle States, some of the
barrens of Canada, and the present extensive "parks" in the Appa-
lachian and Rocky Mountain regions. This belief is held because
trees will grow in these open areas when given encouragement and
protection. Geologic evidences also support the view that the entire
United States, below the Alpine summits, has, at one time or another,
been forest land.

CAUSES OF FES.'

At least two causes of fires operated in ancient ignin
and Indians. The practice of Indians in firing forests, prairies, or
swamps was to permit the growth of berries, to drive game, and
occasionally to impede an enemy. That this practice was continued
long after the advent of the whites is shown by many accounts of
such fires in the early history of America.

Forest fires may be divided into those caused by man and those
caused by lightning. A natural division of the fires caused by man
separates those which are intentional, or incendiary, from those
which are unintentional. Since by far the greater number of forest
fires are of unintentional origin, these latter have been further subdi-
vided, as shown in the following classification:

'It is very desirable that all statistics of forest fires be kept in a uniform manner. Some States and
organizations, In reporting the cal'se.s of fires, use terms which have practically the same meaning but
which may be interpreted differently. As the value of a fire record depends upon the field report, it is
necessary that there should be a uniform method of assigning the causes of fires. The scheme of classifica-
tien in the Forest Service is both simple and logical and is recommended for general adoption.

2 Forest Service Bulletin lit



FOREST
FIRES'

[The heavy face type shows the terms used in reporting the causes of fires.

Intentional Incendiary.1
Maliciousness or willful negligence.
Contempt for the law.
To cover crime
To drive game.

Railroads.'
Passenger, freight and work engines.
Steam shovels aná plows.
Logging engines.

Sawmills.'
Permanent mills
Temporary mills.
Portable mills.
Donkey engines.

Brush Burning.4
Clearing lands or rights of way.
Slash, rubbish, or garbage burning.
Stubble or meadow burning.

Unintentional Light burning.

Campers.5
Construction campers.
Recreation parties and picnickers.
Fourth of July parties.
Miners and prospectors.
Hunters and fishermen.
Stockmen, including branding and protection

fires.
Berry pickers and nut gatherers.
Cruisers, surveyors, and river drivers.
Smokers, children, tramps, drunks, lunatics.

Miscellaneous.
Fires from burning buildings or from prairie

or other fires, if the origin o the original fire
is not known. If origin can be determined
it is classified accordingly.

Sparks from chimneys, and stacks other than
those classified under "Railroads" and
"Sawmills."

Blasting except as covered by the classification
"Brush burning."

Prom electric wires, unless accompanied by
lightning.

Spontaneous combustion, either chemical or
mechanical.

Preventable;
caused by man

'Generally unpreventable

OAUSES OF FIRES.

Classification of the causes offorest fires.

Sparks o
ashes from
engines

Generally
from uncon
trolled fires

9

Unknown.
Includes fires the cause of which is not deter-

minable with reasonable certainty.

Lightning.
* Includes all fires that are intentionally set or due to willful negligence, but not those due to carelessness,

mischief, or ignorance. "Intentional " however, does not include back-firing with good intent, which is
classed according to the origin of the re being fought.

2 Includes all fires caused by sparks or ashes from traction locomotives, but not from clearing of rights of
way which are reported under "Brush burning."

a fnciudes sparks from stationary engines, but not fires from logging locomotives nor from loggers while
slashing, clearing, cooking, or river driving.

4 Includes all fires incidental to the removal of litter or undesirable growth, unless willful negligence is
evident, in which case it is "Incendiary."

5lncludes fires due to carelessness mischief, or ignorance and fires started by Indians, but not fires
started to drive game or to increase the grazing area. Such are "Incendiary."

In order of their importance, the following are the chief known
causes of fires on the National Forests: Railroads; lightning; campers;
brush burning; incendiary; sawmills.

Lightning is responsible for about 17.5 per cent of the fires. Other
natural causes are extremely rare, and are not entitled to special
recognition, but are included in the classification among "Miscella-
neous" when theirnature is known, or among the "Urilmown" when
it can not be determined

56123°Bull. 117-12---2
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Municipal fire statistics contain many interesting cases of fires
originating in unusual or seemingly impossible ways, many of which
could operate in the forest as well as in the city. "Spontaneous
combustion" is a rare cause, and though no one seems actually to
have observed the phenomenon, the circumstances surrounding it are
such as to leave no doubt that it may be responsible for some forest
fires.

The most accurate data on the causes of forest fires are from the
records kept on the National Forests. A summary of these data is
given in Table 1.

TABLE 1.-Number of fires on the National .Forests in 1906, 1907, 1908, 1909, 1910,
and 1911, and reported causes; also percentage of cauees to total number of fires.

The number of fires on the National Forests from two of the causes
enumerated in Table 1 may be compared with similar data for prop-
erty fires reported by insurance companies. Thesq,are "Incendiary"
and "Lightning."

TABLE 2.-Property fires in the United States (including exposure fire8).

Compiled from the Chronicle Fire Tables.]

It will be seen that there is a decrease in the percentage of incen-
diary fires from 22.21 per cent in 1885 to 5.45 per cent in 1902. If
this decrease has continued it should by now approximate the aver-
age percentage of incendiary fires upon the National Forests, which,

Causes,

1906 1907 1908 1909 1910 1911 Average
percent
from 1906

Nuns-
her,

Per
cent.

Num-
ber.

Per
cent.

Num-
bar,

Per
cent,

Nuns-
her,

Per
cent,

Nuns-
her,

Per
cent.

Num-
ber.

Per
cent,

to 1911,
inclusive.

Railroads 303 26. 7 273 20. 1 603 22. 1 1,186 87. 8 1, 704 32. 8 442 13. 1 26. 7
Lightning 261 23.0 176 13. 0 555 20. 3 294 9. 4 724 14. 0 948 28. 1 17.5
Incendiary 24 2. 1 19 1. 4 102 3. 7 97 3. 1 302 5. 8 225 6. 7 4. 5
Brush burning 15 1.3 34 2.5 68 2.5 181 1.8

I
307 5.8 190 5.9 4.8

Campers 312 27. 5 361 26. 7 493 18, 1 431 13. 7
I

688 13, 2 574 17.0 16.9
Sawmills 61 4. 8 5 . 2 38 1, 2

I
51 1. 0 33 1. 0 1. 1

Unknown 196 17.3 367 27.1 263 9.7 758 24.1 1,184 22.8 743 22.1 20.7
Miscellaneous..,. 22 2.1 60 4.4 639 23.4 153 4.9 241 4.6 201 6.1 7.8

Total 1,133 100.0 1,355 100.0 2,728 100.0 3,138 100.0 'i"i00.0 3,369 100.0 100.0

Year.
Nuns-
bar of

Caused by-
Year.

Nism.
her of
fires.

Caused by-

Incendiary. Lightning. Incendiary. Lightning.

Hum.. Per Hum- Per Hum.- Per Hum- Per
1885 14,114

be,'.
3,135

cent.
22.21

be,'.
380

cent,
2.69 1894 52,266

be,'.
4,119

cent.
7.88

ber.
851

cent.
1.63

1886 15,202 3,474 22.82 405 2.66 1895 53,961 3,523 6.53 836 1.55
1887 18,163 3,712 20.43 409 2.25 1896 61,133 4,474 7.32 1,736 2.84
1888 26,528 3,267 12.32 396 1.49 1897 74,740 6,330 8.47 1,547 2.07
1889 29,965 3,721 12. 42 348 1. 17 1898 94,062 6,894 7.33 3,480 3.70
1890 35,411 4,700 13.28 711 2.01 1899 105,342 6,741 6.40 2,759 2.62
1891 37,282 4,558 12,23 521 1.40 1900 109,092 6,949 6.37 3,4.36 3.15
1892 44,141 3,068 6.95 839 1.90 1901 111,736 6,637 5.94 3,061 2.74
1893 .54,035 4,068 7.53 659 1.22 1902 103,715 5,562 5.45 3007 2.90
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for the years 1906 to 1911, incl'usive, is 4.5 per cent. The percen-
tage of fires on National Forests reported as incendiary is increasing.
This is due, however, to a larger and more efficient patrol force and
an awakened and helpful public sentiment, enabling the causes of fire
to be better ascertained, rather than to any increase in incendiarism.

The average percentage of forest fires caused by lightning, 17.5
per cent, is six or seven times as great as property fires caused by
lightning, in spite of the fact that more thunderstorms are reported
in the East, where the larger amount of property is situated. AU of
the available information on the relation of lightning to forest fires is
presented in Forest Service Bulletin 111, "Lightning in Relation to
Forest Fires," by Fred G. Plummer.

CONTRIBUTORY FOREST CAUSES.

A number of conditions in the forest contribute either to the incep-
tion or to the spread of fires. Some of these are natural forest con-
ditions, while others result from the acts of man.

All forest fires start as small fires. Three kinds are distinguished
surface fires, which spread over the surface of the forest floor, fed
by litter and undergrowth; ground fires, which smolder or burn
only in the ground, consuming duff and humus and often the roots
of trees; and crown fires, which consume the entire forest cover.
All crown fires start from ground or surface fires, except when light-
fling ignites the tops of trees. In order for fire to get into the tree
crowns the foliage must be close to the ground, or else the litter and
undergrowth must be very heavy and inflammable. Both of these
conditions obtain in many types of forests, and naturally increase
the fire hazard.

Artificial litter on the forest floor, such as slash, is even more dan-
gerous than natural litter. The refuse from bad logging becomes
exceedingly inflammable as it dries out, and since it usually includes
a large portion of the trees cut, burns long and fiercely. The history
of logging in the United States shows that cut-over areas are in most
cases so severely burned as to make their natural restocking with
young growth exceedingly problematical. When a fire, instead of
sweeping rapidly over the ground, burns long because of the large
amount of fuel, it not oniy destroys the humus and duff, but the intense
heat changes the chemical composition of the top soil. Forest fires
may burn over the same area several times If the first conflagration
kills the stand without consuming it, the area within a few years will
be covered with a large amount of dry, inflammable litter. More-
over, there will in all probability be a dense growth of young trees,
which, if conifers, will not only contribute fuel to the next fire, but
perhaps render it so hot as to consume everything, leaving no
chances for further reproduction from natural seeding.
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Insect depredations and forest fires are interrelated. Insect-killed
timber furnishes dry fuel for the flames, and the damage is thereby
increased. A forest fire in an insect-infected area will effectually
destroy great quantities of the insects, but, on the other hand, insects
may advance over a burned area and kill fire-injured trees which
otherwise might have recovered. Dr. Hopkins believes, however,
"that injuries by fire are not as a rule an important factor in con-
tributing to subsequent depredations by bark beetles."l

CONTRIBUTORY CLIMATIC CAUSES.

It needs no argument to prove that dry wood buriis better than wet,
nor that droughts, hot seasons, hot waves, and warm winds decrease
the amount of moisture in a forest and thereby increase the fire
hazard. Nevertheless, it is not true that every drought is coincident
with great fires, nor is it strictly true that all great fires have fol-
lowed hot seasons. Other factors, such as wind, topography, and
the inflammability of the type of forest in which a fire occurs, bear
upon the hazard. Moreover, its origin determines to some extent
whether or not a fire will become a great conflagration. Lightning
is usually accompanied by a downpour of rain; those who start a
fire carelessly will usually make some attempt to extinguish it or
give the alarm. Incendiaries, on the other hand, intend that the
small fire which they start shall become a great fire, and are likely to
take advantage of natural conditions. Thus climate must be consid-
ered with other variable factors as a contributory cause of fires.

Droughts are the most notable of the contributory climatic causes
of forest fires. Although a single month of exceedingly dry and hot
weather might bring a forest to a state of dryness which several
months of the same weather would not practically increase, stifi the
drought has an added menace in the fact that the probability of a
serious fire starting is increased with the length of time a region is
without rain.

The cause or causes of droughts are unknown. A planet like the
earth presents seasons that necessarily might differ from year to year,
because of its elliptical orbit and inclined axis, its high mountain
barriers running in different directions, and its enveloping atmos-
phere of uneven density and transparency. While it would seem
that these, taken singly or together, might well account for any
phenomena of heat or cold, humidity or dryness, wind or calm,
they have never been marshalled in explanation of the long-con-
tinued dryness known as drought.
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Years during which great droughts have occurred in the United
States are as follows:

1662 Middle States.
1688 Middle States.
1694 Middle States.
1730 Middle States.
1763 Middle States.
1764 Middle States.
1773 Middle States.
1791 Middle States.
1854 Middle States.
1856 Iowa and Indiana.
1857 Iowa and Missouri.
1860 Middle States.
1863 Middle States.
1864 Middle States.
1870 Ohio, Wisconsin, and Missouri.
1874 Middle States.
1876 Northeast United States.
1881 East of Mississippi River.
1886 North Central States.
1887 North Central and Middle Atlantic States.
1894 Valleys of the Mississippi and Missouri Rivers.
1895 Lake Region and Atlantic Coast.
1910 Up to the latter part of August there was a deficiency of pre-

cipitation in every district of the United States, and it was
exceptionally dry in the Northwest, where the percentage of
the normal was only 26. The region most affected was the
area drained by the Columbia River.

Hot .sea.sonR are summers of unusually high temperature. A hot
season may be coincident with a drought, if there is a lack of pre.-
cipitation. Since air at higher temperatures can absorb a great
amount of moisture, part of which is withdrawn from vegetation, it
is evident that this will contribute to inflammability of the forest
cover.

A hot season which would be a contributory cause of forest fires
would not necessarily be one which gave very high temperature with
intermittent periods of cold weather or rain. Rather it would be a
continued spell of warm weather in which the temperature would be
above the normal, though not so high as to cause instability of the
atmosphere.' Data are not at hand for making this distinction over

I Hot strata at lower elevations bring about an unstable condition of the atmosphere. The average
rate of decrease in temperature with increase in altitude for unstable air in the lower part of the atmos-
phere is about i for each 330 feet of height. If the lower strata are very much wanner than normal, there
will result an overturning of the air strata. This may occur gently, or with such violence as to create a
storm, and then there will be a precipitation if the warm air, with -a high moisture content, ascends to
a higher and cooler altitude. This is what actually occurs when moisture-laden strata, moving against a
barrier of mountains, are deflected upward and cooled.
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the long periods for which records of hot seasons are available. In
the United States hot seasons for the last 60 years were as follows:

1853 Eastern United States.
1854 South Central States.
1872 Eastern States.
1877 Eastern, Middle, and Southern States.
1879 Central and Northeastern States.
1881 General for the United States.
1882 Eastern States.
1900 General for the United States.

The records for European countries extend over much greater
periods of time, but it is not always easy to separate droughts from
dry seasons. The following record will be interesting as showing
some of the extremes of weather conditions:

1186 Western Europe; a year without a winter; apple trees blossomed
in January, fruited in February, harvested in May, and the
vintage was ready in August.

1303-4 France; several of the principal rivers went dry.
1705 France.
1718 General in Europe.
1719 France; very low water in the Seine.
1773 General in Europe.
1778 Italy.
1793 General in Europe. In France very low water in the Seine.
1800 Western Europe. The forests of ilaguenaw and part of the

Black Forest were burned.
1811 Northern Europe.
1822 France.
1826 Western Europe. Forests were burned in Sweden and Den-

mark.
1834 France.
1836 Russia, Denmark, France, and Spain.
1842 France.
1851 Western Europe.
1852 General in Eupe.
1858 Western Europe.

Hot waves are periods of three or more consecutive days in which
the temperature is much above normal. These are common phe-
nomena, and because of their heat and dryness may contribute to
the lire hazard. They are caused by temporary suspension of the
eastward movement of the atmosphere. Air strata, both upper and
lower, have a general movement from west to east, a]ad such a cessa-
tion, though it presents no phenomena at the surface of the earth, is
actuaily a serious disturbance in the atmosphere. Hot waves are
usually followed by a thunderstorm, and if there is much lightning,
without a great downpour of rain, the chances for the ignition of trees
is increased.

Warm wiu1s, or "foehn" as they are sometimes known collectively,
differ from the very locaI winds which come from a desert or other
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heated area and make their influence felt over the adjoining country.
Such are the hot winds known as the "Santa Ana" of southern
California, the "sonora" of the Southwestern States, the hot winds
of Texas or Kansas, and the so-called "northers" 1 of northern
California, which, like the "sirocco" of Italy, may be both warm and
damp.

The winds termed "foehn" appear to defy a law of physics, blow-.
ing from high altitudes to lower regions. These winds are warm,
almost hot, and usually dry, in spite of the fact that they descend
from cold or snow-covered slopes. The "foehn" 2 has been ideiiti-
fled even in the Arctic regions, and is not uncommon in Iceland and
Greenland. On one occasion a foehn in western Greenland lasted
for nine days during November and December. In this country the
best example of the foehn is the "chinook," ' which is common
in the Northwestern States, eastward as far as the Black Hills, some-
times into Colorado, northward into British Columbia, and some-
times into Alaska. Often it is welcomed as an agreeable change of
weather, but sometimes it brings disaster in the swollen streams
from quickly melted snow.

The foehn are a great menace to forests as a contributory cause of
fires, not only because they may be hot and dry, but also because they
are strong winds and may fan a flame into a terrible conflagration.
Such winds increase the length of the fire season in localities where
they occur. Ordinarily the fire hazard becomes very small with
the advent of winter, attended by snow, rain, and decreased evap-
oration, but a foehn, such as the "chinook," is likely to occur at any
season of the year, and its effect can not be disregarded.

SMOKE PUENOMENA OF FOREST FIRES.

It has already been pointed out that the damage resulting from
forest fires is usually estimated in acres, quantity of timber, or in
dollars, that these estimates are always too low, and that they do
not include other losses due to the interruption of business, destruc-
tion of young growth, loss of soil fertility, and damage to water-
courses, with the attendant depreciation of property. Even this is
not all.

A thrifty forest purifies the air we breathe, and it is an irony
of nature that when it goes up in smoke it causes a pollution of the

I This "norther" should not be confounded with the "northers" from Montana to the Gulf of Mexico,
which are cold.

2 Foebn in dtfferent countries differ slightly in characteristics, but they are all related. The word was
originally applied to the warm winds which descended from the Alps in Switzerland. Local names are
given in other countries; as the solano and leveche of Spain; the leste of Madeira Islands; the totenturm-
wind in Hungary; the harmattan In northwestern Africa; the sinioom in northeastern Africa; the kham-
sin in Egypt; the zonda in Argentina; and the brlekfielder in New South Wales.

3 a discussion of the chinook as a ioehn see Descriptive Meteorology, by Willis L. Moore, 11O, p. 186.
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atmosphere. The mischief thus caused is by no means trivial,
since a heavy pall of smoke interrupts business, interferes with
navigation, and, turning night into day, compels the use of artificial
light. Such conditions have obtained over an expanse of many
thousands of miles, and the actual loss must be very great. In
the vicinity of a great fire the atmosphere sometimes carries ashes
and burning brands to a distance of several miles. The atmos-
phere in motion, flowing over the sñrf ace of the earth, has an
enormous carrying capacity, very much greater than is generally
supposed. It is analogous to flowing water in that matter can
be carried to any distance, determined only by the sustained velocity
of the wind and the size or weight of the particles of matter. Wind,
like water, will deposit the particles "downstream," assorting them
and carrying the lightest the greatest distance. It is probable that,
for equal areas, the winds transport as much matter as the streams.

Forest fires are the most frequent causes of widespread pollution
of the atmosphere, and the volume of the pollution is exceeded only
in the case of violent volcanic eruptions. The forest fire not only
causes an uprush of heated air, usually with a cyclonic movement, but
it furniphes at the same time the material which is lifted to the higher
atmospheric strata. Under such conditions it is not surprising
that fires may jump several miles; in fact, as far as a live brand can be
carried. The phenomena are analogous to those of local winds,
which, sometimes assuming cycloni form, can suck up water, sand,
dust, and all kinds of small objects, which later "rain" down. The
forms of wind whish raise heavy matter are such centers of cyclonic
actipn as whirlwinds, sand spouts, and waterspouts. These are the
causes of many of the so-called prodigies, which have as surely been
observed as they have reluctantly been believed. The shower of
oranges which occurred near Naples in 1833 would have been dis-
credited had i not been known that the fruit had been taken up by
just such means. The waterspout is guilty, in a similar manner,
of causing showers of living frogs, turtles, fish, and worms, and the
sand spout or dust storm may fill the air with particles whish must
eventually fall.

A large forest fire has an appreciable effect upon the surrounding
atmosphere, causing a movement of the air toward the fire. This
effect is quite local, and is overbalanced if there i a strong wind
blowing, which will drive the fire before it. Under such conditions
a fire may advance with great rapidity, while blazing branches sail
through the air and start other fires far ahead of the main conflagra-
tion. During the great forest and city fire at Fernie, British Colum-
bia, August 1-8, 1908, which was accompanied by a high wjnd, flam-
ing trees, timbers, lumber, and sections of buildings were carried.



This fire burned a strip 3 miles wide for a distance of about 20 miles.
During the great Idaho fire of August 20-22, 1910, the same phe-
nomena were observed. At some points the fire was actually blown
out by the wind. In one case, while crossing a depression, the fire
was lifted and carried ahead, leaving a belt of unburned forest three-
fourths of a mile wide.

The tendency is for smoke to spread out and to be dissipated, but
if the volume is great it may be identified for hundreds of miles, even
when the caue of iir is unknown. At greater distances, where the
smoke is more attenuated, there is only a slight obscuration of light,
though if the smoke has descended to the earth it may interfere
with vision. At still greater distances from the fire, when the smoke
has been further mixed with clear air, its presence can only be noted
by a yellow or pearly haze about the horizon or by the discoloration
of rain. These phenomena, observed from time immemorial, have
been known by various namesin this country as dark days, dry
fogs, Indian summers, and colored rains.

SMOKE PHENOMENA OF FOREST FIRES 1

DRY ,V6

FIG. 1.Phenomena caused hy smoke from a iores fire.

Dark ays have been recorded for centuries. Usually there is a
gradually increasing gloom until it becomes so dark that artificial
light is necessary. This darkness may last a few hours or several
days and decrease as gradually as it came.

We are now able tO show that dark days are due to dense smoke
in the atmosphere, and that in this country forest and prairie fires
have been the causes. In other countries peat fires and volcanic
eruptions have also furnished smoke to produce dark days, but such
cases are more rare. Theories advanced in olden times that dark
days are caused by solar eclipses or by the transit of inferior planets
across the solar disk are ridiculous, since a total solar eclipse seldom
lasts over five minutes, and a transit of Venus, the largest and near-
est of the inferior planets, is barely visible to the naked eye, and
would not cause a diminution in light or heat that could be meas-
ured. If any consideration of suchtheories were necessary, it would
be suflicient to point out that the dark days of modern history have
not been coincident either with eclipses or transits.

56123°Bull. 117-12-3
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The record for dark days in the United States and Canada is as
follows:

1706 May 12, 10 a. m., New England.
1716 October 21, 11 a. m. to 11.30 a. m., New England.
1732 August 9, New England.
1762 October 19, Detroit.
1780 May 19, New England. (Black Friday. The Dark Day.)
1785 October 16, Canada.
1814 July 3, New England to Newfoundland.
1819 November 6-10, New England and Canada.
1836 July 8, New England.
1863 October 16, Canada. ("Brief duration.")
1868 September 15-October 20, western Oregon and Washington.
1881 September 6, New England. (The Yellow Day.)
1887 November 19, Ohio River Valley. ("Smoky Day.")
1894 September 2, New England.
1902 September 12, western Washington.
1903 June 5, Saratoga, N. Y.
1904 December 2, 10 a. m., for 15 minutes, Memphis, Tenn.
1910 August 20-25, northern United States, from Idaho and northern

Utah eastward to St. Lawrence River.

Most dark days might more properly be called "yellow days."2
Even "Black Friday," May 19, 1780, which was the most memorable
of all the dark days of modern times, was preceded by a gradually
increasing yellowness and an odor. The same was true of the dark
days of 1819, 1881, 1894, and 1903. September 6, 1881, was so dis-
tinctly yellow that it is known as "The Yellow Day."

The evidence that dark days result from fires may be briefed as
follows: In 1716 the air was very full of smoke. During the dark
dy of 1780 ashes of burnt leaves, soot, and cinders fell in some sec-
tions from forest fires in New York and Canada. In 1785 black
rain fell during a thunder shower in the darkened area. In 1814 ashes
of burnt wood fell and there was a strong smell of smoke. In 1819 a
shower in the darkened area was discolored as if the water were
impregnated with soot. The fires near Wissitaquik, Me., probably
caused the darkness in 1836. In 1868 the smoke from the Coos and
St. Helens fires was encountered on the Pacific Ocean. In 1881 dense
smoke was noticed over a large area (fig. 2), chiefly from the Michigan
forest fires. In 1887 the smoke from forest fires to the westward
interfered with navigation, became painful to the eyes, and rendered
breathing disagreeable. In 1894 the smoke came chiefly from the
Hinckley fire in Minnesota. In 1902 the smoke came from numerous

'Notable dark days elsewhere occurred in Mediterrania B. c. 295,44, A. D. 252, 746, 775, 1090, 1106,1208,
1847; in England, January, 1807, May, 10, 1812, Dec. 27-29, 1813, Nov. 27, 1816; at Victoria, Australia
(Black Thursday), Feb. 6,1851. The long and widespread darkness of June, 1783, reported from Europe,
Asia, Africa, and North America, was probably due to volcanic eruptions.

2A yellow tinge in the athicsphere is an indicationof smoke from forest fires. A r6d glow sometimes mdi-
cates dust from volcanoes.

5lac Thursday" in Victoria, Australia, in 1851 was caused by terrible brush fires at the time.
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fIres, one of the largest being in the South Fork of Lewis River water-
shed. In 1903 the smoke was from fIres in the Adirondacks. In
1910 the smoke was from the great Idaho fires. The area in which.
artificial light was used in daytime is shown in figure 3, but the area.
in which smoke was observed was very much greater. Indeed, the
British ship Dunferml'ine reported that on the Pacific Ocean, 500
miirs west of San Francisco, the smell of smoke was noticed, and tim
haze prevented observations for about 10 days. In connection wit}.i
the 1910 phenomenon it was noted that a cool wave followed, passing
eastwardly over the same area, but spreading farther southward

FIG. 2.Areas in the northeastern States in which occurred the most important dark days since 1780.

which gave the lowest temperatures, with frosts, for the month of
August.

New England easily loads in the phenomena of very dark days,.
and several of the most pronounced have affected practically the
same area which is shown in figure 2. The tracks of many air currents.
and storm centers converge toward this area from all over the United
States, and sometimes meet an opposing storm from the east or north-
east. It therefore seems that dark days are caused by the banki.ng
up of smoke-laden air. The greatest forest uirs have occurred in the
Northern States, and the winds, transporting the smoke eastward,
flow over the New England States. At such a time, if a "nor'easter"



rio. 3.Area in which dark days occurred, caused byarnoke from the great Idaho fire, August 19-25k 1910.

that it is dry. Although it is simply "smoke," the phenomenon is
also called "dry fog" in English-speaking countries. In Spain it is
known as "callina"; in Germany as "hohrauch"; in Switzerland as
"hale"; and in Russia as "mgla." Prairie fires and the burning of
peat or turf beds produce the same phenomena.

Several of such dry fogs have been noted in history. In 1783
the phenomenon lasted from May 9 until the latter part of June.
It was first observed at Copenhagen and extended over France,
Oermany, and the Alps. At the same time a similar phenomenon
existed over a large part of North America. On several of the
days the sun was so obscured that they were recorded as "dark
days." In 1831 a dry fog extended generally over the Northern

20 FOREST FIRES.

flows in from the ocean and banks up a smoke-laden stratum, in-
creasing its thickness and density, it is evident that obscurity, and
perhaps darkness, will result.

Dry fogs.On portions of the Pacific coast, particularly in the
Puget Sound country, the smoke from forest fires is often so dense as
to interfere with navigation. The same is true on the Great Lakes
and on navigable rivers. Under such circumstances captains prefer
to run slow or tie up until the danger has passed. At the time of the
Hinckley fire, in 1894, it was estimated that the losses to lake vessels
on account of the smoke exceeded $40,000.

The smoke may last for days or weeks, until dispersed by a favor-
able wind. When there is no odor, it might be taken for fog, except
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Hemisphere. In May and July, 1834,. there was a dry fog in central
Europe, caused by the burning of peat beds in Germany and forest
fires near Berlin and in Sweden and Russia. In 1881, in the north-
eastern United States, a dry fog lasted from September 1 to Sep-
tember 10, culminating on September 6 in the "yellow day." Its
limits were determined as between 40 and 45 degrees of latitude,
and between 67 and 87 longitude. (See fig. 2.) This was caused
by forest fires in Michigan, with contributions from fiies in New
Jersey, Pennsylvania, and Canada.

Indian summer is the name applied to periods during the months
of October and November when the weather is unseasonably warm
and there is a dry fog' of longer duration but of less intensity than
the average. The air during Indian summer is saturated with
impurities so fine that they are not precipitated unless a rain occurs.
It is characterized by a smoky haze, sometimes of pearly or phos-
phorescent appearance, so attenuated that the zenith may be very
blue, though the smoky appearance is very pronounced near the
horizon.

Under different names Indian summer is recognized all over the
world. In England it is called "St. Luke's summer" when it occurs
in October, and "St. Martin's summer" if in November; in Wales,
"St. Michael's summer"; in France, the "summer of St. Martin"
and the "summer of St. IDenis"; in Italy, the "summer of Santa
Teresa"; in Sweden, "St. Bridget's summer"; in Russia and Ger-
many, "old woman's summer"; in Argentina, "St. John's summer"

The phenomena vary in intensity in different years, or may be
wholly lacking in some locality. On an average of one year in three
Indian summer is marked, and about one year in three it is wholly
lacking.

Colored rains, being so little known and understood, are considered
as prodigies; nevertheless, they have been observed for many cen-
turies. The phenomena are not difficult to understand. We say
that "a shower of rain has cleared the atmosphere," meaning that
the drops of water have carried to the earth such impurities as were
held in suspension or solution. It is to be expected that under cer-
tain conditions, depending upon the quantity and nature of these
impurities, the falling rain should be colored, and that in some cases
the color should be so marked as to attract attention. Forest fires,
as has been shown, are one of the principal agents by which the atmos-
phere is polluted, and are therefore related to the phenomena of col-
ored rains. Usually such rains, noted in the daily press, are better
described as discolored, being gray or muddy. it is not probable,

1 American Weather. Gen. A. W. Greeley, 1888, p. 241.
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however, that the most notable or highly colored rains mentioned
in history can be attributed to smoke.1

HISTORIC FIRES.

As a calamity a great forest fire ranks well with flood, pestilence,
famine, or earthquake and, like them, is as soon forgotten. Some
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FIG. 4.Diagram showing the location of the greatest forest fires in the United States since the year 1880.

fires, however, because of lives lost, property destroyed, or large areas
burned, have become historic.

1 Oct. 16, 1785, a black rain fell in Canada, snd on Nov. 6, 1819, black rain and snow fell in the northern
part of the United States and Canada. In the Middle Atlantic States, Apr. 11-13, 1902, there were showers
of eollan dust, which, when accompanied by rain, fell as gray mud. Similar dust fell at Grsntvllle, Pa.,
Feb. 10, 1896. On Apr. 12, 1902, a rain in the Middle Atlantic States was so loaded with dust from the dry
western plains as to cause a mud shower.

Truly remarkable instances are: "Showers of milk or white rain" in Italy in the years 020,629, and 643;
yellow rains, May 16, 1646, at Copenhagen; May 19, 1665, Norway; Aug. 24, 1764, at Heidelberg, Germany.
The causes of yellow rains have been assigned not only to dust, but to volcanic smoke and to the pollen of
plants. A yellow rain in Italy, May 13, 1907, was attributed to Stromboli and Etna, but similar showers
in the vicinity of Naples have been caused by pollen.

An exceptional occurrence of red rain was observed off the coast of Newfoundland in February, 1800.
In Europe red rains have been so numerous in history that several hundred have been catalogued. They

are associated with the sirocco, a strong wind which carries dust from the desert regions of northern Africa
over all of southern Europe and sometimes as far north as Russia.

During the last century notable red rains occurred:
1803February Italy. 1852March Lyons.
1813March 14 Calabria. 1854May Horbourg, near Colmar.
1814October Oneglla, between Nice and 1860December 11... Sienna.

Genoa. 1862March Beaunsn, near Lyons.
1819September.... Studein, Moravia. 1863March Rhodes.
1821May Giessen. 1861April Between Lyons and Aragon.
1839April Philippeville, Algeria. 1868April 26 Toulouse.
1841February Genoa, Parma, Canigon. 1869March 10 Naples.
1842March Greece. 1869March 23 Sicily.
1846 May Siam, Cihainbery. 1870February 13... Rome.
1846October Dauphine, Savoy, Vivarais. 1890 May 15 Oppide Mamertma, Itall'.
1847March Chambery.

Snow will also precipitate dust particles, which doubtless act as nuclei in the formation of snow crystals.
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The first accounts of such great events are generally exaggerated
and subsequent accounts are often conflicting. The best sources of
information have been given preference in Table 3.

TABLB 3.JIi.itoric forest fires 'in the United States and Canada.

STATISTICS OF DAMAGE AND LOSS.

Table 4 is a compilation of such data as can be expressed either
in number of fires, area burned, thousands of board feet damaged, or
the money value of the forest or forest products damaged. This
last item sometimes includes the value of buildings, crops, or stock,
though in the majority of cases it is not possible to segregate the
amounts.

Many of the data in regard to fires collected by the Forest Service
were found useless in the compilation of this table. A report that "a
fire destroyed the crops and some stock belonging to Peter Swan and
then spread into the adjoining woods where it did an immense amount
of damage" has no value for the present purpose, except to prove
that the statistical record is an underestimate of the damage done
by forest fires, since it can not include these vague items.

In some cases the record seems complete, asindic-ated by the num-
ber of fires, their causes, etc.; in others it is clearly incomplete, since
it shows the damage resulting from only one or a very few fires.
Conclusions should not be drawn by interpolating from fragmentary
data on the basis of complete data, since the causes and contribu-
tory causes are extremely variable for different years. Thus, although
the forest fires reported in the census for 1880 are assumed to be a
complete record for that year, they would not, in the case of a given
State, serve as a basis upon which to estimate the number or extent
of fires for any other year.

Date. Name of fire. Location. Area
burned.

Lives
lost.

Acres. Number.
1825Oètober Mirarnicbi Maine and New Brunswick.. 3,000,000 160
1837(? Sebooia Maine 130,000
1846(? Yaquina Oregon 450,000
1853May.. Pontiac Quebec 1, 600,000
1860(?) Nestucca Oregon 320,000
1868September Coos do 300,000
1868September St. Helen Washington and Oregon. - -. 300,000
1871October Peshtigo Wisconsin 1,280,000 1,500
1871October Michigan 2,000,000
1876(?) Big Horn Wyoming 500, 000
1880September Bagot Quebec 288,000
1881September Micbigan Michigan 1,000,000 138
1891May Comstock Wisconsin 64,000
1894July Phfflips do 100.000 13

Hinckley Minnesota 160,000 4181894-September
1902September Columbia Oregon and Washington. . . - 04,000 18
1903April-June Adirondack... New York 450,000
1908August Fernie British Columbia 4,000 9
1908September Chisholm..... Minnesota 20,000
11910August Great Idaho.. - Idaho and Montana 2, 000, 000 85
1910October Baudette Minnesota and Ontario 300,000 42
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More data are needed before an estimate can be made of the
probable fire hazard in each State under normal climatic conditions,
since the States are of unequal size, with different amounts of
forested land, and with forests of widely different types.

Figures do not convey an adequate expression of the prevalence
of forest fires, nor can any general map do the subject full justice.
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Fia. 5.Fires of 1910 in the western United States.

Figure 5 shows the fires of 1910 only upon the National Forests in
the western United States, but it is not possible to show upon it
the locations of fires which occurred on private lands outside of the
National Forests. In the State of Washington, for instance, there
were 4,410 such fires, and a graphic record of them, on the scale
used, would be impossible. Figure 6 shows, upon a larger scale,
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the location of fires during 1910 in the timbered areas of Minnesota
and Wisconsin and illustrates graphically what the statistics fail to
convey.

'While statistics are not sufficiently complete to justify a positive
statement of the actual depletion of our forest resources through
fire, they are more than sufficient to prove that this loss is appalling.
In round figures the land area of the United States is 1,900 million
acres, of wlilch only about two-fifths is forested. Three-fourths

Fin. 6.Location of fires of 1910 in northern Minnesota end Wisconsin.

of the original stand has been culled or cut and the present rate of
destruction is three times that of the growth. At present the stand
is abOut 2,800 billion board feet.1 The annual cut is about 100
bfflion board feet, and the loss from fire, covering 10 million acres,
varies according to whether the greater areas are virgin forest, cut
lands, or reburns. We are prodigal of our heritage, both princijal
and interest. We cut each year 3 per cent of the stand, and burn
almost all, if not all, of the growth.

'Forest Service Circulars 166 (1909) and 171 (1909) gave 2,500 billion board feet as the estimate. The
Summary of the Report of the Commissioner of Corporations on the Lumber Industry, Part i, standing
TImber (1911), page 14, gives 2,800 billIon feet.



TABLE 4.-Forest fires in the United States, Canada, and Newfoundland.

State. Year.

Number of fires caused by- Damage.

Remarks.. B
Amount. Value.

(.)

Number Acres. M. B. F.
Usbama 1880 4 50 23 77 509,160 $121,225 PenthCensusrecord.

r1zona 1875 1 1 10,000 Fragmentary record.
1880 2 5 7 10,240 56,000 Tenth Census record.
1886 1 1 5,000 20,000 ... Fragmentaryrecord.
1900 2 2 10,000 Do.
1901 350 35,807 National Forest only.
1902 294 42,841 Do.
1903 191 3,120 Do.
1907 71 37 1 14 13 3 139 13,618 1,771 1.995 Do.
1908 49 38 1 21 1 24 8 142 14,624 2,459 2.481 Do.
1909 9 23 20 6 68 7 133 45,257 3,899 9,106 Do.
1910 13 51 1 7 21 69 28 185 126,299 20, 1M 21,130 Do.
1911 5 76 1 2 44 1 32 9 170 57, 470 146 15,520 Do.

rkansas 1880 1 27 20 48 888,115 259,470 Tenth Census record.
1908 68 18 4 14 1 105 57,310 10,278 20,648 NatIonal Forest only.
1909 131 3 40 7 21 3 183 3 391 M,146 4,378 44631 Do.
1910 8 2 161 13 21 1 207 2 41.5 501, 292 23, 479 38, 502 Do.
1911 4 50 12 10 101 8 185 142,717 2,581 45,389 Do.

aIIfornia 1869 i 1 10,000 Fragmentary record.
1871 1 1 23,000 Do.
1877 1 1 7,000 Do.
1879 1 1 2 37,000 Do.
1880 5 9 55 69 356,895 440, 750 Tenth Census record.
1881 1 1 1 3 70, 000 Fragmentary record.
1884 2 2 16,000 Do.
1885 1 1 150,000 Do.
1886 1 1 4 3,000 Do.
1887 2 6 8 109,200 Do.
1888 1 4 5 42,500 Do.
1889 1 5 6 ... 319,000 Do.
1890 7 7 32,000 Do.
1891 1 1 3 5 402,000 Do.
1892 2 7 12,300 Do.
1893 1 4 5 115,100 Do.
1894 1 1 4,000 Do.
1895 8 8 67.300 Do.



1896 1 1,090 12,000 Do.
1897 7 8 ô6,000 Do.
1898 2 3 20,000 Do.
1899 No record.
1900 2 2 6,500 Fragmentary record.
1901 242 18,ô24 National Forest only.
1902 243 7, 80ô Do.
1902 15,000 21,000 75,000 Framenthry eord.
1903 167 13, 246 National Forest only.
1904 600 12,000 18,000 Fragmentary record.
1905 230, ô00 Do.
1906 20 10 ô 12 12 61 650,000
1907 24 42 4 69 129 37 305 75,060 4, 107 8,601 National Forest only.
1908 12 165 18 17 119 124 117 ô72 163,216 51,902 103, 2ô9 Do.
1908 ,096 505,416 170, 482 478,259
1909 64 70 39 45 150 250 11 638 357, 269 40,000 600, 000
1910 11 110 59 29 63 11 204 6 553 367,344 209,946 407,569 Do.
1910 482, 563
1911 24 282 92 38 71 15 195 80 797 66,508 4,328 5,083 Do.

Colorado 1868 1 1 5,760 2,500 Fragmentary record.
1877 6,000 Do.
1879 125,000 Do.
1880 1 26 27 113,820 93, 500 Tenth Census record.
1884 2,500 12,500 Fragmentzy record.
1888 1,000 8,000 60,000 Do.
1890 2 2 3,500 10,000 Do.
1892 4 40,000 Do.
1893 3 2 S 14,500 Do.
1894 1 1 3,000 3,000 7,000 Do.
1895 2,000 Do.
1898 300 Do.
1900 2 3 7,800 Do.
1901 10 7 1 120 2 140 1,690 5,375
1901 220 10,327 National Forest onjy.
1902 168 1,895 Do.
1902 1 13,500 93,660 Fragmentary record.
1903 39 4,776 National Forest onjy.
1904 No record.
1905 3,200 6,000 6,000 Fragmentary record.
1906 No record.
1907 20 3 21 87 134 1,368 109 22ô National Forest only.
1908 104 10 40 2 132 9 301 3,919 4, 99ô 11, 795 Do.
19O9 69 10 2 9 17 3 12 6 128 662 223 1,260 Do.
1910 246 36 2 8 4.5 2 38 10 387 4,260 5,209 7,547 Do.
1911 42 19 1 1ô 31 12 10 130 190 179 566 Do.

Connecti.rnt 18&-
1904 2 1 13 17 17, 050 30,000 101,000 Fragmentary record.
190.5 8,000
1906 125 4,036
1907 109 4,387
1908 283 18,430
1909 95 84 160 339 14,779 15, 721
1910 248 15 72 415 84 834 47., 443



TABLE 4.-Forest fires in the United States, Canada, and Newfoundland-Continued.

State. Year.

Number of dres caused by-

burned.

Damage.

Remarks.:
' .

o Amount. Value.

,n
Number Acres. M.B.F.

Delaware 1880 6 2 6 14 3,305 $15,675 Tenth Census record.
Florida 1880 3 13 2 18 105,320 69,900 Do.

1910 1 7 10 4 6 28 10,000 1,000 500 National Forest only.
1911 5 1 27 38 76,760 7,701 Do.

Georgia 1880 2 35 16 54 705,351 167,620 Tenth Census record.
Idaho 1878 1 1 46,000 250,000 500,000 Fragmentary record.

1880 2 19 21 21,000 202,000 Tenth Census record.
1883 1 1 3,000 4,000 4,000 Fragmentary record.
1884 1 1 58,000 400,000 800,000 Do.
1888 1 1 13,000 200,000 Do.
1889 1 1 2 27,500 Do.
1890 1 1 10,000 Do.
1893 1 1 13,000 50,000 50,000 Do.
1895 1 1 7,000 40,000 80,000 Do.
1899 1 1 5,000 10,000 20,000 Do.
1900 1 1 2,000 10,000 30,000 Do.
1901 177 3,301 NatIonal Forest only.
1902 91 5,233 Do.
1902 1 1 16,000 1,000,000 Fragmentary record.
1903 26 330
1907 1 25 2 10 114 21 3 176 4,629 3,712 6,638 National Forest only.
1908 10 106 6 17 66 133 2 340 39,576 69,859 158,300 Do.
1909 1,232 24,665 40,110 79,982
1910 189 162 16 76 90 7 161 43 744 1,761,106 4,021,196 11,399,651

Illinois 1877 1 1 2,500 Fragmentary record.
1880 3 20 39 62 46,691 45,775 Tenth Census record.
193 1 1 40,000 Fragmentary record.
1894 1 1 15,000 40,000 Do.

Indiana 1871 1 1 1,200 30,000 Do.
1872 1 1 10,000 Do.
1880 20 52 23 99 90,427 130,335 Tenth Census record.
1881-
1897 11 11 58,000 235,000 470,000 Fragmentary record.
1898-
1911 . No record.



Iowa
1872
1870 I

I 100
30,000 Fragmentary record.

Do.
1879 L 10,000 Do.
1880 5 26 8 7 46 11,017 45,470 Tenth Census record.
1881-

Kansas
1911
1879 1 19,200

No record.
Mostly pralrie; fragmentary

record.
1880 1 1 3 S 10 7,080 14,700 Tenth Census record.
1884 1 1,300,000 Mostly prairie; fragmentary

record.
1890 1 12,800 Do.
1907 1 38,400 Mostly prairie; National For-

est only.
1908
1909

1
4

1 1
4
3

3,200 87
National Forest only.

Do.
ICentucky
Louisiana
Maine

1880

1795-

1910

1880
12

9
10 51

4
33
2

9
106

6

640
556,647

64, 410
237, 635

6.800

Do.
Tenth Census record.

Do.
1849 1 7 8 1, 131,300 3, p40, 000 7, 882, 000 Fragmentary record.
1850-
1879 2 1 2 1 40 46 237,610 759,000 1,721,000 Do.
1880 14 3 39 20 76 35,230 123, 315 Tenth Census record.
1881-
1900 1 1 5 1 21 29 43,464 152.000 307,000 Fragmentary rscord.
1901 3 1 7 3 81 22 6,918 8,405
1002 No record.
1903 19 26 22 61 1 129 269,4.51 953,245
1904 3 1 1 10 16 31 6,958 12,655
1005 14 1 26 33 67 141 20,316 63,623
1006 6 3 2 8 9 33 3 65 7,528 20,919
1907 2 1 7 5 18 33 4,524 14,567
1908 31 10 32 28 2 125 3 231 142, 130 100,000 618,816
1909 22 2 37 23 2 68 2 156 39,028 96,699

Maryland
1910
1830-

5 1 11 6 11 34 848 2,841

1879 5I 5 10,000 30,000 61,000 Fragmentary record.
1880 16 5 31 14 66 41,076 37, 425 Tenth Census record.
1884 1 200 Fragmentary record.
1889 1 38,400 Do.
1892 1 1,000 Do.
1907 3,873 8,221
1908 73 29,091 56,817
1909 34 1 13 12 1 24 85 23,277 72,282
1910 22 1 23 6 13 65 17,536 96, 294

Massachusetts
1911
1816-

17 17 18 6 27 85 70,050 225,801

1849 1 3 1 1 13 19 65,820 239,560 486,670 Do.
1850-
1879 2 1 291 32 177, 190 999,000 2,216,000 Do.



TABLE 4.-Forest fires in the United States, Canada, and Newfoundland-Continued.

State. Year.

Number of fires caused by-

burned.

Damage.

Remarks.,j
Amount. Value.

Masac1usetts 1880 52 8 40 56 3
Numbe,

159
Acre8.

13,899
M. B. F.

$102,262 Tenth Census record.
18S1-
1898 1 1 3 1 20 26 98,530 327,000 756.400 Fragmentary record.
1899 6,906 58,073
1900 51,807 140,4
1901 6,125 20,559
1902 1,578 26,526
1903 11,587 35,513
1904 1,339 14,764
1905 6, 120 32,099
1906 11,025 7,300
1907 5, 178 26, 178
1908 494 5 92 120 22 12 314 244) 1,299 39, 672 25,000 205, 152
1909 497 149 232 5 360 253 1,496 35,083 1:,482
1910 362 203 199 1 413 207 1,385 42. 221 205,383

Michigan 1871 2,000,000 Fragmentary record.
1880 43 161 63 267 238,271 985,985 Tenth Census record.
1881 1,000,000 2,300,000 Fragmentary record.
1882-
1896 9 9 228,000 600,000 1.250,000 Do.
1897-
1903 No record.
1904 3 2 25
1905 4 4 200
1906 2 1 3 350
1907 Do.
1908 2,369,067 2,570,446
1909 Do.
1910 16 1 4 21 1,830
1911 33 3 5 36 3 1 88 23 192 161,617 3,340,018

Minnesota 1870 1 1 40,000 Fragmentary record.
1880 13 9 40 22 84 250,805 1,395, 110 Tenth Census record.
1894 1 1 160, 000 25, 000, 000 Fragmentary record.
1895 4 5 4 9 5 27 8,265 3,12
1896 9 12 11 33 22 87 14,912 16,059
1897 3 27 11 21 8 70 66,020 22,455
1898 2 11 9 27 2 51 21.580 9,063



Mississippi

Missouri

Montana

Nebraska

Nevada

New Hampshire -

1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1880
1909

1880

1880

1889
1890
1893
1895
1896
1898
1901
1902
1903
1065
1907
1908
1909
1910
1911
1906
1907
1908
1909
1910
1911
1880
1892
1906
1907
1908
1909
1910
1911
1828-

1899

1879

1891

1882
1885

58
286

46

9
.4

3
9

10

29
27

183

175

16

1

66

54

S

13

2
3

5

8

4

15

10

6

5

134

28

12
35

6
71
30

20
150

41

S
3

24

1

17
10
11

11

550

41

15

7
7

8
27
9

41
17

30

4

1

11

31

6

2
2
2
2

15

2

81
21
16
25
24
61
22
29

180
73

477

500

13
42

26

1
1

3

5

1

5
6

13
5

23
10

101

125

3
5

12

5
2
1

3

1

10
139
55
34
52
So

120
46
54

330
149
956

39

S

1
2

2
1

129
38
43

103
451
338

1,129
19

2
10

1
6

10
8

12

1,53

45,000
5,000

28,000
4,000

1,000
1,280

10,000
35°

20,115
16,803

1,136,113
2.350

10
596
832

13

3,635
179,521
58, 395
18,285
15,585
21, 920

102,968
11,561
10,385

405, 748
45,690

1,051,333
222,800

19,200
783,646

88, 020

38,000
10,000

24,015

15,000
8,000

28,000
8,000

1,541
153,399
42,140
3,820

28,292
21,670
58,680
15,115
16,145

2,003,633
61,170

1,721,752
78,505

332,460
40,000

294, 865
50,000

1,128,000
15,000
16,000
70,000
16,000

5,000
7,680

2,000
263

27,798
83,507

4,336,021
2,981

19,000

2,000
6

68
170

Tenth Census record.

Fragmentary record.
Tenth Census record.
Fragmentary record.
Tenth Census record.
Fragmentary record.

Do.
Do.
Do.
Do.
Do.
Do.
Do.

National Forest only.
Do.
Do.

Fragmentary record.
National Forest only.

Do.

Do.
Mostly prairie.

Do.
Do.
Do.
Do.
Do.

Tenth Census record.
Fragmentary record.

Do.
National Forest only.

Do.
Do.
Do.
Do.

7,497
2,800
2,027

35,455
68,000
50,000
16,560

259,480
10,500
8,710

600
200

11

2,500
2,560

1,000
204

15,932
6,750

1,450,630
70

18
15

2

1849
1850-

1 2 4 1,600 7,000 14,000 Fragmentary record.
1879 2 17 20 41,000 144,000 288,000 Do.



TABLE 4.-Forest fires ut the United States, Canada, and Newfoundland-Continued.

Number of res caused by- Damage.

State. Year. . j .. .
burned. Remarks.

,

Amount. Value.

,n
Nu'jnber Acres. M.B.F.

New HampshIre 1880 12 1 7 7 27 5,954 $63,610 Tenth Census report.
1881-
1907 1 10 11 43,000 107,000 320,000 Fragmentary record.
1908 399 22,700 21,758 114,605
1909 11 23 29 4 57 6 130 2,858 2,223 26,684
1910 32 6 17 41 44 6 58 10 214 11,004 55,505

New Jersey 1782 1 1 100 000
1834-
1849 . 1 1 5 7 260,000 900,000 1,800,000 Do.
1850-
1871 2 1 4 7 100,000 600,000 1,200,000 Do.
1872 100 000 1,000,000
1873-
1879 2 2 25,000 300,000 600,000 Do.
1880 28 7 7 6 6 54 71 074 282,240 Tenth Census report.
1881-
1884 5 5 57,000 200,000 400,000 Fragmentary record.
1885 128,000 1,128,000
1886-
1894 1 1 1 15 18 150,000 500,000 1,000,000 Do.
1895 24 4 6 4 6 5 49 66,120 600,000
1896 4 4 21,000 75,000 150,000 Do.
1897-
1901 No record.
1902 21 2 22 4 4 12 65 98,850 169,323
1903 26 3 21 7 8 14 79 85,040 305,744
1904 25 6 13 5 11 21 81 41,530 193,413
1905-
1906 Do.
1907 60 10 7 1 70 19 167 11,525 11,647
1908 149 7 39 21 279 38 533 52, 978 64,536
1909 145 14 62 55 257 30 563 93,525 133,944
1910 146 8 64 19 348 26 611 81,452 127,810

New Mexico ...
1880
1878

1

1
2 37

1

1 2
2

47
2,000

64,034
5,000 10,000

142,075
Fragmentary record.
TenthCensusrecord.

1883 250,080 200,000 200,000 Indians on warpath.



1896
1898

3,840
12,000

4,800 4,800 Fragmentary record.
Do.

1901 81 6,194 National Forest only.
1902 44 7,832 Do.
1903 16 141 Do.
1907 4 3 16 37 64 8,539 204 374 Do.
1908 9 7 4 3 54 16 100 19,090 5,909 5,447 Do.
1909 3 12 4 7 50 3 40 10 129 49, 877 27, 954 94,703
1910 4 43 7 63 43 22 184 48,412 1,995 5,516 Do.
1911 19 18 3 6 32 31 3 113 3,369 360 2,169 Do.

New York 1824-
1849 1 1 1 12 16 190,000 740,000 1,540,000 Fragmentary record.
1850-
1879 3 1 1 36 42 1,350,000 3,000,000 12,000,000 Do.
1880 43 37 22 102 149,491 1,210,785 Tenth Census record.
1881-
1890 2 10 13 86,000 300,000 3,000,000 Fragmentary record.
1891 7 3 18 15 21 65 13,789 19,105
1892 8 18 3 3 33 1,030 610
1893 2 2 5 3 13 8,790 9,710
1894 10 4 14 11 11 50 17,093 32,041
1895 4 14 11 36 2,448 4,309
1896 9 6 41 18 41 116 29,817 35,640 2 per cent State land. 0
1897 3 8 11 18 58 98 26,187 26,941
1898 16 28 16 36 98 9,648 7,530 7 per cent State land.
1899 24 9 9 31 187 62 322 51,565 60,121 6 per cent State land.
1900 21 3 13 19 36 35 127 14,893 16,499 S per cent State land.
1901 7,780 4,000 6 per cent State land.
1902 21,356 9,150
1903 121 6 89 99 327 643 464,189 846,082 12 per cent State land.
1904 21 4 20 40 1 14 101 2,627 6,500 4 per cent State land.
1905 31 5 44 1 31 6 126 4,795 3,895 1 per cent State land.
1906 20 11 50 51 1 142 12,500 8,335 2 per cent State land.
1907 17 6 14 44 1 82 5,653 13,923 1 per cent State land. -
1908 89 9 48 21 224 1 210 3 605 368,072 802, 135 14 per cent State land.
1909 45 4 21 38 170 74 4 336 11,759 23, 125 2 per cent State land.
1910 60 11 22 24 139 2 10 9 277 12,680 17,803 12 per cent State land.
1911 109 65 37 35 225 1 122 1 591 37,909 43,664 18 per cent State land. C

North Carolina 1855 2 87,000 Fragmentary record.
1869 30,600 Do.
1880 11 22 25 115 48 221 546,102 357,980 Tenth Census record.
1881-
1908 No record.
1909 134 24 61 297 18 43 30 607 406,1165 37,632 107,254 Total loss, $252,404.
1910 166 77 77 28 55 141 162 706 579,553 62,018 170,020 Total loss, $326,900.
1911 113 7 28 108 103 80 58 140 637 160,225 38,550 114,060 Total loss, $448,700.

North Dakota............................. 1886 130,000 Mostly prairie; Turtle Moun-
tain region.

1895 30,000 Fragmentary record.
1910 2 0 National Forest only.



State. Year.

Number of fires caused by-

fires. burned.

Damage.

Remarks.

. ,

.0
.

=

0
Amount. value.

Ohio

Oklahoma

Oregon

Pennsylvania

1272-
1879
1880
1881-
1894
1895-

1911
1839-

1911
188o
1903
1907
1908
1909
1910
1911
1846
1860
1268
1880
1883
1889
1891
1894
1896
1901
1901
1902
1902
1903
1904
1907
1908
1909
1910

1979

50

1
27

1

2

26
130

229

1
1

11

3

4

2
40

12

2

1

1

63

94

7

3
3

1

1

1

1

171

60

2

1
16

2

1
1

38
60

5

16

17

211

3

2

3

1

1
2

1
1

1

81

12

5

9
1

2

1

-

4

113

Number

5
192

4

11
35

7
13
3
2
2
1
3

27

1
114

129
1

122
1

90
314
413
764
842

12

3
1
1
1

1

Acres.

7,040

44,000

280
2,432

581)

657,000

170,000

5,000
1,592

72,310
61,037

238,732
121,451

97.000

74,114

1,000
1,510

13,840

820

320,000
433,000
132, 320

5,000
216

5,221

21, 296

M.B.F.
17,000

112,000

9
13
10

2,124,000

607
35,088

191,213
1,785,869

87,822

325.000

1,000,000

4,000,000

10,000

7,000

100,000

$40,006
797, 170

225,000

. -

58
18

250
20
25

593,850
400,000
750,000

2,955,000

1,002
51,746

286,820
2,432119

79,684

760.000

Fragmentary record.
Tenth Census record.

Fragmentary record.

Noxecord.
Tenth Census record.
National Forest only.

Do.
Do.
Do.
Do.

Fragmentary record.
Do.
Do.

Tenth Census record.
Fragmentary record.

Do.
Do.
Do.
Do.

National Forest only.
Fragmentary record.
National Forest only.
Fragmentaryrecord.
National Forest only.
Fragmentary record.
NatIonal Forest only.
Totalloss,$137,182.

Fraementarv record.

TABLE 4.-Forest fires in the United States, Canada, and Newfoundland-Continued. Cs,



1880 133 102 129 17 381 685,738 3,043,723 Tenth Census record.
1881-
1895 2 2 48 53 417,000 1,500,000 2,400,000 Fragmentary record.
1896 178, 982 121, 752 557,056
1897 191,029 394,327
1898 22,853 147,000 735,000
1899 214, 061 81,000 400,000
1900 266,027 834,203
1901 73,005 238,374
1902 235 9 92 99 37 32 324 23 851 158,572 620,573
1903 84 25 22 29 26 84 270 64,186 241,240
1904 02 28 23 48 6 116 3 316 63,211 135,873
1905 78 25 18 28 20 70 239 18,642 63,915
1906 70 36 80 9 80 275 44,495 70,070
1907 69 11 19 8 6 52 165 19,389 73,623
1908 588 152 145 224 20 835 17 1,961 398,855 688,980
1909 64 44 25 69 8 187 398 82, 152 176,885
1910 222 3 73 106 24 45 355 828 98,548 19, 165 381,215 Total loss, $391,014.

Rhode Island 1862 75
1866 2 3 2,300 50
1869 2 54
1883 2 2 400 120,000
1891 100 2,500
1909 12,000

South Carolina
South Dakota

1880
1878-

1 2 39 25 67 431,730 291,225 Tenth Census record,

1879 100,000 Numerous Ores.
1880 4 4 9 Tenth Census record.
1885 250,000 Fragmentary record.
1886 2 23,600 470 1,800 Do
1900 20 35 7 3 2 17 85 13,116 National Forest only.
1901 88 16,732 Do.
1902 28 2 59 3 93 1,121 Do.
1903 29 1 32 115 Do.
1904 43 1 1 42 6 94 1,655 Do.
1905 17 1 14 32 622 Do.
1906 56 3 2 6 35 104 7,474 Do.
1907 153 6 11 176 1,742 237 735 Do.
1908 35 2 115 152 8,472 2,610 15,475 Do.
1909 24 3 2 22 31 69 3,761 443 4,331 Do.
1910 143 17 34 206 12,346 7,452 23, 191 Do.
1911 61 69 2 13 4 7 54 12 222 8,964

Tenneee 1880 6 14 38 15 7 985,430 5,254,980 Tenth Census record.
1910 30,000 100,000 Fragmentary record.

Texas 1880 4 16 22 9 51 599,359 273,990 Tenth Census record.
1885 8,000 20,000 Fragmentary record.
1886 2 2 175,000 Do.
1887 20,000 Do.
1889 5,000 Do.



TABLE 4.-Forest fires in the United States, Canada, and Newfoundland-Continued.

State. Year.

Number of fires caused by-

Total
fires,

Area
burned.

Damage.

Remarks.
a , - Amount. Value.

. ' E
E

. ,_a
. Z c m

a

Number Acres. M. . F.
Utah 1847 1 1 240,000 100,000 6300,000 Fragmentary record.

1880 3 7 3 13 42,865 1,042,800
1901 14,5 422 National Forest only.
1902 91 2,160 Do.
1903 18 6,474 Do.
1907 4 1 5 10 28 2 7 Do.
1908 1 2 3 150 70 Do.
1909 74 19,953 3,505 7,019
1910 2 5 1 5 7 6 26 4,385 89 186 Do.

Vermont
1911
1820-

2 2 1 1 4 14 24 1,526 489 Do,

1879 5 9,800 31,000 60,000 Fragmentary record.
1880 5 1 10 2 18 3,941 48,466 Tenth Census record.
1883 1 1 600 150, 000 Franentary record.
1886 1 750
1905 5 3 3 4 3 1 19 473 2,233
1906 1 2 2 4 9 59 105
1907 2 3 1 1 2 1 10 307 2,150
1908 4 13 19 20 47 3 106 15,894 31,194
1909 5 7 13 25 670 985
1910 5 2 1 6 9 19 42 341 1,035
1911 3 3 7 11 2 13 39 2,150 6,000 Jan. 1 to June 30 only.

VIrginia 1845 1 1 10,000 Fragentary record.
1855 1 1 1,500
1856 1 1 6,000 Do.
1868 1 1 100,000 Do.
1869 1 1 200,000 Do.
1873 .1 1 1,000,000 Do.
1876 1 1 2,000 Do.
1880 13 26 12 51 272,319 326,944 Tenth Census record.
1893
1897

1
1 1

1
256,

100,000 Fra entary record.

1898-
1911 No record.Washington......................... 1868 1 1 150,000
1878 1 1 1,000,000

Fraggienta record.

1880 19 37,910 713,200 Tenth Census record.



1883
1886

2,560
3,500

133,000
87,500

Fragmentary record.
Do.

1889 1 3,000 35, 000 20,000 Do.
1891
1892
1893
1894

1

2
1

3

6

2
2

2

2
7
3

12

1,850
7,880
4,000

107,000

85,000
300,000
100,000

Do.
Do.
Do.
Do.

1 :! 5
1896 2

1
1 4

1,480
6,200

76,000
195,000

Do.
Do.

1897 3 4,500 Do.
1901
1902

72
147

1,698
6, 134

National Forest only.
Do.

1902
1903
1905

1
95

283

434,000
132,513

5,926,890 6,600,800 Fragmentary record.
National Forest only.

1906 1,100 107,740 294,430
1907 291 10,520 54,600

Wast Virginia

1909
1910
1911
1911
1879
1880
1881-

1908

80

7

49

6

37

28

81

13

4 53 21

464
1,312
4,923

325

54

65,264
202,799

4,782
80,990

21,018

50,000
476,775

147, 309
150,950
10,068
94,140

68,890
314,217
258, 125

8,654

155,280

Do.

Fragmentary record.
Tenth Census record.

1890
1891-

No record.
1896
1897-

5 5 816,000 2,850,000 880,000 Fragmentary record.
1907 No record.
1908 710 1,703,850 943,515 2,903,500
1909 23 4 10 4 20 9 70 94,322 107,058

Wisconsin
1910
1871
1874
1880
1886-

46

13

9

3 78

41

15

8 75 44 223

109

90,407
1,280,000

80,000
406,298

43,874

725,610

Peshtigo fire.
Fragmentary record.
Tenth Census record.

1897
1898

10 10 233,000 463,000
1,000,000
2,935,000 Fragmentary record.

Do.
1899-
1903 State record lost.
1904 4 25 10 100 140 56,777

Wyoming

1905
1906
1907
1908
1909
1910
1911
1876
1880
1886

6
21
26

215
65

288
17

3 2

84
862
189
365

20

27
46

7

19
8

37
358
28
65

1

30
20
42

65
484

57

73
23
25

65
105

4

160
120
215

1,425
412

1,307
108

76,125
35,779
54,278

1,209,432
166,751
892,833
58,600

500,000
83,780
7,000

12,785
3,000
5,000

499,496
4,168

208,913
4,582

38,355
9,000

15,000
2,996,975

21,793
997,023

9,983

3,255,000

Total loss, $55,765.
Total loss, $21,275.
Total loss, $24,780.
Total loss, $3,147,319.
Total loss, 836,151.

Fragmentary record.
Tenth Census record.
Fragmentary record.



Yeax.

Number of fires caused by-

'

Damage.

Remarks.. . .

.
! Amount. Value.

Number Acre8. M.B.F.
Wyoming 1888

1889
s 1

1
1
1 8,920

10,000
26,500 826,500

Fragmentary record.

1890 1 1 10, 000 Do.
1891 1 1 20,000 Do.
1892 1 1 3,200 6,400 6,400 Do.
1893 3 3 114,400 Do.
1897 2 2 257, O0 Do.
1898 76, 000 Several fires.
1899 1 1 30,000 Fragmentary record.
1900 1 5 6 137,000
1901 5 25, O5 National Forest only.
1902 71 4,667 Do:
1903 52 93, 546 Do.
1907 2 2 18 11 1 34 379 1,027 632 Do.
1908 1 5 11 3 20 2,289 2,121 4,721 Do.
1909 3 1 2 15 4 3 28 2,028 828 3,866
1910 31 39 2 4 O 1 27 3 157 33,104 15,529 27654
1911 15 4 41 3 18 2 83 3,464 3 21,656 Do.

Alaska 1902
1910 1

1
2

1
3

1,000,000
72,500

Fragnentary record.
Do.

1911 1 1 100,000 Do.
1912 1 1 1,000,000 500,000 Do.

CANADA.

British Columbia 1885
1886 1

1 1
1

40,000
1,000,000

Fragmentary record.
IncludestownofVancouve

1908 1 1 64,000 960,000 1,920,000 Fragmentary record.
1908 25,000,000 Canadian Tore8try journal.
1909 . 489 70,000 18,400

Dominion Lands
1909
1890

70 22 1 142 1 244
1

7
1

487
11,520

251,000 45,000
Mostly prau.1.., Tragmentar

record.
1910 188 55 33 400 343 208 1,227

New Brunswick 1825
1858

1
1

1
1

2,500,000
25, 600

Miramichi fire
Fragmentary record.

1891 1 1 6,400 Do.
1894 1 1 10,000 Do.
1909 1 1 103,000 Do.

TABLE 4.-Fore8t fires in the United States, Canada, and Newfoundland-Continued. 00
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THE FORESTS OF THE UNITED STATES:
THEIR USE.

WHAT FORESTS DO.

Our industries which subsist wholly or mainly upon wood pay the wages of
more than 1,500,000 men and women.

Forests not only grow timber, but they hold the soil and they conserve the
streams. They abate the wind and give protection from excessive heat or
cold. Woodlands make for the fiber, health, and happiness of each citizen
and of the nation.

The fish which live in forest waters furnish each year $21,000,000 worth of
food, and not less than half as. much is furnished by the game which could
not exist without the forest.

The industries which use wood wholly or mainly in manufacture
represent an investment of over $2,250,000,000 and yield each year a
product worth nearly $3,000,000,000.

Forests conserve streams by regulating their flow. Our knowledge
of the effect of forests upon the quantity of water carried by streams
is not yet complete. Our knowledge of the effect of forests upon
the regularity of stream flow has an adequate basis of observation
and record.

We do not possess complete scientific proof that forests increase
rain, but known laws governing rainfall and the known physical
effects of forests lead straight to that conclusion. A part of the
falling rain or snow is checked by the tree tops and returned to the
air by evaporation. But this evaporation is wholly or nearly com-
pensated for by the smaller evaporation from the soii under forest
cover than from the soil in the open. The forest soil gives up water
to the air more slowly than either brush land, meadow land, or
cultivated fields.

Both observation and record show fully that forests powerfully
affect the manner in which water reaches streams and passes down
them. The forest floor is a blanket, and like a blanket it will hold
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more water than will the harder and relatively less porous soil of
the open. A forest soil when saturated will hold more than half its
dry weight in water, or over 6 inches of water for every foot of soil.
This, as well as the breaking up of forest soil by the roots of trees
and undergrowth, makes it more effective than any other cover for
the intake of water into that vast underground reservoir from which
all streams and springs are fed.

When the forest is cleared from a mountain watershed the blanket
formed by the decaying leaves, branches, and fallen trees is burned
up, dried by the sun, or carried off by wind and water. This is
inevitably followed by increase in the frequency and duration of
floods. This fact is known to every man who has had an opportunity
to observe it. To those who have not had this opportunity the story
is told by actual record of stream flow upon rivers for a period during
which the mountain forests on their watersheds were rapidly denuded.
These are such as the Ohio, Monongahela, Allegheny, Cumberland,
Alabama, Savannah, Wateree, Congaree, and Muskingum.

That surface conditions affect stream flow is shown by the record
of streams whose naturally treeless watersheds by cultivation have
been made more retentive of water. The principal watershed of the
Red River lies in the prairie country of western Texas and Okla-
homa. With slightly decreased rainfall this stream shows during
the last sixteen years a marked decrease in the frequency and dura-
tion of floods and of low water. During this period much of its
watershed has been cultivated, groves have been planted, and fires
checked, resulting in a larger capacity for the absorption and storage
of water.

That forests hold soil and that hillsides denuded of forest do not
hold their soil is to be seen in any mountain region in the United
States. One small stream has been found by actual measurement to
deposit silt in one year equal to 1 tons per acre of its watershed.
For the whole United States the loss of soil each year is from one to
two thousand million tons. At the lowest estimate the total quantity
of silt carried by our streams would cover 1 foot deep a surface of
more than 900 square miles. The larger part of it is deposited in the
lower courses of our streams and in our harbors, a menace to naviga-
tion and to present developed water powers, and a handicap to their
development.

The National Forests in the Rocky Mountain and Pacific coast
States afford summer ranges to over 12 per cent of the cattle and 21
per cent of the sheep in the States in which they lie. If this live
stock were not fed in the forests during the summer months it would
be without natural forage during the winter. For the East, the num-
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her of forest-fed live stock can not be given. But notably in the
southern pine belt and in the southern mountains, live-stock owners,
especially small holders, turn out their sheep, cattle, and hogs in the
forests for the larger part of each year.

That the existence of nearly all kinds of wild game depends directly
upon the conservation of the forest is well known. The deer killed in
six States alone in the Northeast represents each year a food value of
over $1,000,000. The raw furs exported yearly from the United
States are worth $7,000,000 to $8,000,000, and raw furs worth in the
aggregate still more are kept for manufacture here. Most of these
furs are taken from forest animals. Relatively few kinds of fresh-
water fish, and mainly those of inferior food value, will endure in
streams fed from denuded watersheds.

WHAT WE HAVE.

Our forests now cover 550,000,000 acres, or about one-fourth of the United
States. The original forests covered not less than 850,000,000 acres.

Forests publicly owned contain one-fifth of all timber standing. Forests pri-
vately owned contain at least four-fifths of the standing timber. The timber
privately owned is not only four times that publicly owned, but it is generally
more valuable.

Forestry is now practiced on 70 per cent of the forests publicly owned and on
less than 1 per cent of the forests privately owned, or on only 18 per cent of
the total area of forests.

The orginal forests of the United States contained timber in quan-
tity and variety far beyond that upon any other area of similar size
in the world. They covered 850,000,000 acres, with a stand of not less
than 5,200,000,000,000 board feet of merchantable timber, according
to present standards of use. There were five great forest regions
the northern, the southern, the central, the Rocky Mountain, and the
Pacific.

The northern forest was the home of the white pine. With it grew
red pine, spruce, hemlock, cedar, balsam fir, and several hardwoods.
Before clearing and logging began, the northern forest probably cov-
ered 150,000,000 acres, and contained not less than 1,000,000,000,000
board feet. In the southern forest the yellow pines were the most
common trees, with hardwoods on the better soils and cypress in the
swamps. The southern forest probably covered 220,000,000 acres and
contained at least 1,000,000,000,000 board feet. The central forest
was nearly all hardwoods, among which the more important were
oak, yellow poplar, elm, hickory, chestnut, red gum, ash, and walnut.
Its area was about 280,000,000 acres and its stand 1,400,000,000,000
board feet. The Rocky Mountain forest was coniferous and grew
mainly upon the mountains. Western yellow pine was the most com-
mon tree, with lodgepole pine, larch, spruce, western red cedar, west-
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em white pine, and Douglas and other firs abounding locally. The
Rocky Mountain forest covered about 110,000,000 acres, with a stand
of 400,000,000,000 board feet. The Pacific forest was nearly all ever-
green, chiefly Douglas fir, western yellow pine, redwood, western red
cedar, sugar pine, and several other firs, cedars, and spruces. Its trees
were the largest and its stands the heaviest recorded by history or by
geology. The Pacific forest probably contained 90,000,000 acres, with
a stand of 1,400,000,000,000 feet.

As well as these great forest regions, the United States probably
contained 100,000,000 acres, chiefly in the West, of scrubby forests
and brush land, of great value in conserving stream flow and for fuel,
posts, and other small material.

Our present forests, except upon the Pacific coast and in the Rocky
Mountains, are all that remain of those which once covered 45 per
cent of the country. Clearing for agriculture, logging, and fire have
reduced this to 29 per cent, or 550,000,000 acres, with a probable stand
of 2,500,000,000,000 board feet. The northern forest now contains
90,000,000 acres, or 60 per cent of its former area; the southern forest
150,000,000 acres, or 68 per cent; the central forest 130,000,000 acres,
or 46 per cent; the Rocky Mountain forest 100,000,000 acres, or 91
per cent; and the Pacific forest 80,000,000 acres, or 89 per cent of
its original acreage.

Fire, careless cutting, and excessive grazing have greatly injured
the composition and quality of existing forests. No native tree has
yet become entirely extinct, but the commercial supply of every kind,
except those of the Pacific forest, is seriously reduced.

Forests publicly owned are nearly all in the West. They consist
of National Forests, national parks, Indian reservations, military
reservations, the forests of the unreserved public domain, and state
forests. They contain over 100,000,000 acres of merchantable tim-
ber, with a stand of 484,200,000,000 board feet, distributed as follows:

Public forest land8.

Total do____ 484, 200, 000, 000

Forestry is practiced on 70 per cent of these public forests.
Forests privately owned fall into two classesfarmers' woodlots

and larger private holdings Woodlots contain 300,000,000,000 board
[Cir. 171]
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In National Forests board feet__ 390,000, 000, 000
In national parks do____ 11, 000,000,000
In unreserved public domain do__ 14,000, 000,000
In Indian reservations do__ 34,000,000,000
In military reservations do__ 200, 000, 000
In state forests do___ 35,000,000,000
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feet of saw timber and 1,500,000,000 cords of wood. They cover
200,000,000 acres, 95 per cent of which is in the region east of the
plains, where woodlots form about one-half the forest. Woodlots
consist in the main of scattered patches of original forest, from which
the best timber has been cut. They are made to yield little saw tim-
ber, but furnish the chief supply of fuel, posts, and rails, and of wood
for other domestic and some local uses. Particularly in the East
woodlots furnish a considerable number of hewn ties. Through their
location among farm lands and their small individual area, woodlots
suffer less damage from fire than do large timber tracts. But they
are seldom conserved by the regulation of either cutting or grazing.

Corporate holdings with the larger individual holdings contain
about 1,700,000,000,000 feet of timber. This is, on the average, the
most valuable timber in the United States. Forestry is practiced on
much less than 1 per cent of the timber tracts privately owned.

WHAT IS PRODUCED.

The yearly growth of wood In our forests does not average more than 12 cubic
feet per acre. This gives a total yearly growth of less than 7,000,000,000
cubic feet.

Nearly all our native commercial trees grow much faster than those of Europe.
We already grow post timber in twenty to thirty years, mine timber in twenty-
five to thirty-five years, tie timber in thirty-five to forty years, and saw
timber in thirty to seventy-five years.

We have 200,000,000 acres of mature forests, in which yearly growth is balanced
by decay; 250,000,000 acres partly cut over or burned over, but restocking
naturally with enough young growth to produce a merchantable crop; and
100,000,000 acres cut over and burned over, upon which young growth is either
wholly lacking or too scanty to make merchantable timber

That our forests grow very slowly, although the individual trees
of many kinds grow fast, is our fault. In Europe forests composed
of trees growing much slower than most of ours produce over four
times as much because the forests are cared for.

We have twenty important kinds of trees which produce in one
hundred years or less timber fit for the saw. In favorable localities,
cottonwood, red gum, white ash, and loblolly pine in the South, and
redwood, Douglas and other firs, Sitka spruce, and western yellow
pine on the Pacific coast, will grow saw timber in thirty to seventy-
five years.

Under present conditions, chestnut, cypress, redwood, yellow pop-
lar, red and black oak, loblolly, jack, red and white pine, and western
yellow pine will grow post timber, four to eight inches in diameter, in
fifteen to thirty years. We are already getting mine props in twenty-
five to thirty-five years from red or black oak and loblolly pine, from
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white oak in forty-five years, from red pine in forty years, from
lodgepole pine in sixty years, from western yellow pine and Douglas
fir in the Rocky Mountains in fifty years and on the Pacific coast in
thirty-five years.

The time now needed to grow a tie in our forests runs from thirty-
five years for red gum to one hundred and fifty years for white
cedar and tamarack in the northern swamps. Douglas fir and west-
ern yellow pine on the Pacific coast, and chestnut, red oak, and lob-
ioliy pine are, on the average, making tie timber in forty to forty-five
years, cypress in sixty-five years, longleaf pine in seventy-five years,
white oak in eighty years, lodgepole pine in the Rockies, and beech,
in one hundred years, and western hemlock in one hundred and thirty
years.

These figures are taken from measurements of trees grown in
forests not conservatively managed. in the same forests, conserva-
tive management would, as the result of greater density, less un-
soundness, and the growing of desirable kinds, not only yield several
times as much timber in the same period, but would increase the
growth of individual trees.

The 200,000,000 acres of mature forest in the United States are
mainly in the northern Rockies and on the Pacific coast, the very
regions in which the immature forests grow most rapidly. The
250,000,000 acres partly cut or burned over, but restocking naturally
with young growth, are mostly in the southern mountains and in the
southern pine belt. The 100,000,000 acres cut over and burned over,
upon which young growth is wholly lacking or too scanty to make
merchantable timber, are chiefly in the Lake States and in the south-
ern pine belt.

WHAT IS USED.
We take from our forests yearly, including waste in logging and In manufac-

ture, 20,000,000,000 cubic feet of wood.
We use In a normal year 90,000,000 cords of firewood, 40,000,000,000 board feet

of lumber, 118,000,000 hewn ties, 1,500,000,000 staves, over 133,000,000 sets of
heading, nearly 500,000,000 barrel hoops, 3,000,000 cords of native pulp wood,
165,000,000 cubic feet of round mine timbers, and 1,250,000 cords o' wood for
distillation.

The kind and quality of timber used for these products vary enor-
mously. The great bulk of firewood comes from farmers' woodlots
or from forests already logged. Some of it is made from wood unfit
for any other use, but a large part is taken from immature trees,
especially hardwoods of kinds valuable for lumber

Lumber and shingles are usually made from large timber of high
quality Lumber is being made in commercial quantities from 30
kinds of trees. Softwoods furnish 77 per cent of our total yearly
lumber supply, and hardwoods 23 per cent.
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The southern pines furnish over 30 per cent of our lumber; Douglas
fir about 12 per cent; white pine, 10 per cent; oak, 9 per cent; and
hemlock over 8 per cent.

Washington was first in lumber cut in 1907, furnishing 9.4 per cent;
Louisiana was second, with 7.4 per cent; Texas came next, with 5.5
per cent; and Mississippi, Wisconsin, and Arkansas followed closely,
with about 5 per cent each.

The center of lumber supply in the United States shifts constantly,
as one region is cut over and another is attacked. The changes in the
output by States are striking. Michigan supplied 23 per cent of the
total lumber output in 1880 and 4.5 per cent in 1907. Washington
yielded less than 1 per cent in 1880 and over 9 per cent in 1907.

Over three-fifths of our shingles are made from western red cedar,
chiefly in Washington, and the remainder mainly from eastern white
cedar, cypress, and redwood. Telephone, telegraph, and electric
light and traction companies use each year between three and four
million poles in various lengths above 20 feet. Three-fifths of
these are white cedar, cut chiefly in the Lake States, and over one-
fourth is chestnut. Much cedar and chestnut, as well as many woods
common to other regions, are used for smaller sized poles and for posts
and fence rails. The oaks, chiefly white oak, furnish over 45 per
cent of the hewn railroad ties. The cutting of young oak for ties,
next to the cutting of oak logs for lumber, is the most serious drain
upon our oak forests. Other kinds much used for ties are the south-
ern and western pines, cedar, chestnut, cypress, and hemlock. Many
woods are used for slack cooperage stock, of which the chief are red
gum, pine, elm, beech, and maple. A large part of the tight cooper-
age stock is high-grade white oak, which results in another heavy
drain upon the oak forests.

Our paper and pulp mills use over 3,000,000 cords of native wood
each year and import more than 900,000 cords from Canada. Nearly
three-fifths of the native puip wood is spruce, cut mostly in the North-
eastern States, and one-fifth is hemlock, which comes chiefly from
Pennsylvaiila and Wisconsin.

The cutting of mine timbers takes each year great quantities of im-
mature timber from forests in the mining regions, the kinds used
varying with the locality.

Nearly all wood used for distillation is beech, birch, and maple.
In relatively few cases this wood is saved from the waste in logging.

WHAT IS WASTED.

Forest fires burn over millions of acres and destroy billions of feet of timber
annually. The young growth destroyed by fire is worth far more than the
merchantable timber burned.
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10 THE FORESTS OP THE UNITED STATES: THE USE.

One-fourth of the standing timber is left or otherwise lost in logging. The
boxing of longleaf pine for turpentine has destroyed one-fifth of the forests
worked. The loss in the mill is from one-third to two-thirds of the timber
sawed. The loss in the mill product through seasoning and fitting for use is
from one-seventh to one-fourth. Great damage is done by Insects to forests
and forest products. An average of Only 320 feet of lumber is used for each
1,000 feet which stood in the forest.

Prodigious waste has accompanied our use of the forest. The chief
causes are fire, wasteful methods of logging and turpentining, waste
in the mill, and waste in the use of wood.

Forest fires have destroyed many billion feet of commercial timber.
They have driven the forest from vast areas, upon which the actual
planting of trees will be needed before the forest will return to them.
They have destroyed or injured young growth whose value is much
more than that of the timber burned. They have changed greatly for
the worse the quality and composition of existing forests. To them
is due, far more than to the wasteful logging which they have usually
followed, the decline in the utility of our streams for all useful pur-
poses; and, through erosion, forest fires are working destructive
change in the configuration of the land itself.

The average waste in the woods is 1,000 board feet to every 4,000
board feet logged. This is due to a variety of causes, many of which
could be wholly removed with both present and permanent profit, and
all of which could be greatly reduced with the same result. Chief
among them are plans for logging poorly made or poorly carried out;
the leaving of merchantable timber in the woods either actually cut
or in dead trees, trees partly unsound, or trees of the less valuable
kinds; the waste of timber in high stumps and long tops, and in the
failure to cut logs to such lengths that the tree is most profitably
used; breakage in felling, loss in lodged trees, and in driving; and the
use of good timber for temporary construction in logging, for which
inferior timber would serve equally well. But still more serious than
all these forms of waste combined, in its effect upon the future timber
supply, is the well-nigh universal damage in logging, for the most
part wholly unnecessary, to the young growth.

The experience of half a century has clearly shown in Virginia, the
Carolinas, and Georgia that turpentining under present methods
renders a permanent naval-stores industry in the South utterly im-
possible. These methods usually render the forest unproductive in
four or five years. They have so greatly reduced the longleaf-pine
forests available for turpentining that in some localities trees 4 or 5
inches in diameter are now being boxed. This generally means an
exceedingly low return in turpentine and the death in a few years
of trees, which would otherwise have grown to make lumber.
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In the mill 'logs lose from 30 to in some cases as much as 70 per
cent of the volume of timber they contain. Two-thirds of this, under
present conditions, is an unavoidable waste. One-third can prac-
tically and profitably be avoided. In the manufacture of lumber,
which forms over nine-tenths of the total mill product, the mer-
chantable output is about two-thirds the contents of the log, not
including the bark. For the entire lumber cut of the United States
under present practice the saw ken forms on the average 13 per cent
of the total volume of the log, edgings and trimmings 9 per cent,
and slabs 9 per cent. Cutting to standard lengths and widths, care-
lessness in manufacture, and accidents cause a loss of 5 per cent.

The waste in seasoning, in the factory, and in the use of the final
product is far more difficult to estimate closely. In the building
trades the waste in seasoning from staining, warping; and checking,
and the loss in fitting material to final forms are not less than 15 per
cent. The waste in cutting stock to required sizes and in eliminating
defects is 20 per cent in box factories and 25 per cent in furniture
factories.

In the aggregate great damage is done each year to standing and
cut timber by injurious forest insects. Much of this damage can be
prevented at small expense. The application, practically without
cost, of simple preventive measures against injurious forest insects
and insects which attack forest products would greatly reduce the
unnecessary losses which they occasion. The protection of the forest
from insect depredations, both by preventive measures such as con-
servative logging and by remedial measures when necessary, is no
less a part of practical forestry than is the protection of the forest
from fire. The damage by insect attack to timber standing and cut
is not so generally apparent nor so generally understood as the dam-
age to the forest by fire. But the injury done is both great and con-
stant. Unless forest owners take vigorous steps against it wherever
it threatens still larger losses will inevitably ensue.

Great causes of waste, vast in their effect upon our forests, are the
general failure to realize that the cost of growing timber as well as
logging and manufacture must be reckoned in its value; and tax
laws which force men to realize immediately on their holdings and
so lead to unprofitable and wasteful logging, and which compel the
abandonment of cut-over lands for taxes.

WHERE WE STAND.

We take from our forests each year, not counting the loss by fire, three times
their yearly growth. We take 36 cubic feet per acre for each 12 cubic feet
grown; we take 230 cubic feet per capita, while Germany uses 37 cubic feet
and France 25 cubIc feet.
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We invite by overtaxation the misuse of our forests. We should plant, to pro-
tect farms from wind and to make stripped or treeless lands productive, an
area larger than that of Pennsylvania, Ohio, and West Virginia combined.
But so far, lands successfully planted to trees make a total area smaller than
Rhode Island. And year by year, through careless cutting and fires, we
lower the capacity of existing forests to produce their like again, or totally
destroy them.

The condition of the world supply of timber makes us already dependent upon
what we produce. We send out of our country one and one-half times as
much timber as we bring in. Except for finishing woods, relatively insignifi-
cant in quantity, we must grow our own supply or go without.

By wasteful logging, fire, and general failure to provide for a sec-
ond crop we have made our forests less productive than any others
of similar area in the world, in spite of the remarkably quick growth
of most of our timber trees. We have taken our dividends out of our
forest capital until we have greatly reduced the capital itself. Our
use of wood per capita is larger than that of any other nation. Can-
ada, which has 60 acres of forest per capita to our 6, uses less than 200
cubic feet per capita; Germany uses 37 feet, France 25 feet, and
Great Britain 14 feet. We use 230 cubic feet.

We have 65,000,000 acres of cut-over and burned-over forest land,
upon which actual planting will be necessary to produce a merchant-
able crop of timber. Of the 9,500,000 acres of forest cut over each
year, 1,000,000 acres is cleared for farms; 5,750,000 acres is restock-
ing naturally with enough young growth to produce a merchantable
crop, and 2,750,000 acres go to increase our national task in forest
planting. But the entire area already planted successfully in our
whole history is less than one-fifth of that upon which we destroy the
forest every year.

White pine is so nearly used up that the lumber sawed from it in
the Lake States has fallen off 70 per cent since 1890, and since 1900
over 45 per cent in the whole country. We make 16 per cent less, oak
lumber and 22 per cent less yellow poplar lumber than we did seven
years ago. Douglas fir and yellow pine, now our chief source of
supply, are going far quicker than they grow, and the yellow pine is
going very rapidly. Yellow-pine lumber in 1907 cost 65 per cent
more at mill than it did in 1900; Douglas fir cost 63 per cent more;
white pine 53 per cent more; oak 54 per cent, yellow poplar 78 per
cent, and hemlock 55 per cent more.

We tax our forests under the general property tax, a method of
taxation abandoned long ago by every other great nation. In some
regions of great importance for timber supply, and in individual
cases in all regions, the taxation of forest lands has been excessive
and has led to waste by forcing the destructive logging of mature
forests, as well as through the abandonment of cut-over lands for
taxes. That this has not been even more general is due to under-
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assessment, to lax administration of the law, but to no virtue in the
law itself. Already taxes upon forest lands are being increased by
the strict enforcement of the tax laws. Even where this has not yet
been done, the fear that it will be done is a bar to the practice of
forestry.

The protection of all public forests from fire is not yet achieved,
and an average of 1 acre in every 10 of forest privately owned is
burned over yearly. Many of these fires destroy little or no old
growth, but wherever fire runs in our forests it either reduces or
destroys their capacity to produce again.

We send wood out of the country and we bring it in. But for each
billion feet brought in we send out 1,500,000,000 feet, arid the total
difference goes to increase by nearly 1 per cent the yearly drain
upon our forests. No other country is or will be in a position to meet
our needs. Europe imports more wood than she exports. Africa
imports structural timber, and can export only expensive hardwoods.
The same is true of India, the chief forest country of Asia. China
imports wood, and will require any surplus furnished by Siberia and
Manchuria. Japan should finally supply her own needs. The Philip-
pines now import much timber, but should eventually grow it, with
some surplus for export to China. The total stand of merchantable
timber in the Philippines is about equal to the lumber cut in the
IJnited States for two years. Alaska has probably as much as the
Philippines. Hawaii can export only hardwoods in small quantities.
Mexico and Central and South America import structural timber and
export mahogany and cedar. South America has great forests which
when utilized and cared for should supply the home market. We get
about 900,000,000 feet of lumber and 900,000 cords of puip wood from
Canada each year, or 2 per cent of the lumber and 23 per cent of the
pulp wood which we use. Canada has more spruce pulp wood than
we have, but her standing saw timber is only about one-third of
ours. Canada will eventually require all the lumber which her forests
can grow.

Whether we take care of our forests, or whether we do not, we can
expect (save for a trifling quantity of finishing woods) to use what
timber they grow, and no more.

The records prove that, other factors remaining constant, industrial
progress is accompanied by increased consumption of wood. This
fact is so universally manifest that it can not be thought an accident.
It may be regarded as a law of industrial life.

It might be supposed that the substitution of other materials for
wood, which takes place with industrial progress, would decrease the
per capita need of wood, but such is not the fact. Substitutions may
diminish consumption for specific purposes, but this is more than
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made up for by the development of needs for wood along new lines
or of greater needs along old lines. Only rising prices can serve to
lessen the consumption of wood by an advancing nation, and after
wasteful use has been cut off, any further reduction means an eco-
nomic disadvantage. It means harder conditions of life, a handicap
on industry.

In the United States our use of wood is lavish. By better methods
in the woods, at the mill, and in ways of use we can make what we
have go further than we are now making it go, without industrial
hardship. On the other hand, our legitimate need will certainly not
decline but advance as we go on to greater industrial strength. We
can without hardship reduce our per capita consumption through
economies; but after we have reached a reasonable basis we must
expect to see our needs advancing again. We are like a growing
family which is extravagantly living beyond its income, but which is
sure to need, when it has cut off extravagant use, an advancing income
through future years.

WHAT SHOULD BE DONE.

We should stop forest fires. By careful logging we should both reduce waste
and leave cut-over lands productive. We should make the timber logged
go further by preservative treatment and by avoiding needless loss in the
woods, the mill, the factory, and in use. We should plant up those lands now
treeless which will be most useful under forest. We should so adjust taxa-
tion that cut-over lands can be held for a second crop. We should recognize
that it costs to grow timber as well as to log and saw it.

We should continue and perfect, by State and nation, the preservation by use of
forests already publicly owned; and we should extend it to other mountain
forests more valuable for the permanent benefit of the many than for the
temporary profit of a few.

For each million acres of forest in public ownership over 4,000,000 are private1y
owned. The conservation of public forests is the smaller task before the
nation and the States. The larger task is to induce private forest owners,
which means 3,000,000 men, to take care of what they have, and to teach wood
users, which means everyone, how not to waste.

If these things are done, they Will conserve our streams as well as our forests.
If they are not done, the usefulness of our streams will decrease no less than
the usefulness of our forests.

THE DUTY OP THE PRIVATE OWNER.

Four-fifths of our standing timber is in private hands. The conser-
vation of our forests and of the timber used depends mainly upon
individual forest owners and users. If American citizens will pro-
tect their forests from fire, will provide by conservative logging for a
good second crop, and will take every reasonable precaution against
the waste of timber in the woods, in the mill, in the factory, and in
use, their forests will eventually supply more than their need, continu-
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ously. If these things, each one of which will pay now and in the
future as well, are not done, this nation will ultimately be dependent
upon public forests. These, if cut absolutely clean, would furnish
only enough lumber to meet our national need for ten years. At the
end of that time they would be exhausted. If we are to be saved
from great suffering for lack of timber, the forests of private owners
must supply the timber.

STOPPING FOREST FIRES.

Forest fires are preventable at a cost slight in itself and insignifi-
cant compared with the value of the timber they destroy. Experience
on the National Forests has shown that the way to keep down fires is
to employ men to watch for them during the fire season. An expendi-
ture of a few hundred dollars in employing men to patrol during
the dangerous part of the year is vastly more effective than the ex-
penditure of many times this sum in the attempt, often futile, to put
out fires already under headway.

The cost per acre of protecting the forest from fire varies directly
with the density of settlement, with local sentiment, with the charac-
ter of the country and of the forest, with the means of transportation
and communication, and with the length of the fire season.

Studies made by the Department of Agriculture and the experience
of private owners who are protecting their forests from fire show
that the forests of the southern mountains and of the southern pine
belt can be effectively patrolled for 2 cents per acre per year. The
northern forests can be patrolled thoroughly for not more than 4
cents per acre, and the Rocky Mountains and Pacific coast forests
for 1 cents per acre. These estimates mean, if their owners would
cooperate effectively, that all forests in private hands in the United
States can be protected from fire for less than $10,000,000 a year
about the cost of one Dreadnought. It also means that. at an ex-
penditure of $10,000,000 a year, a yearly loss in merchantable timber
much greater would be prevented. This does not count the saving in
young growth.

The best methods of fire protection for private owners vary greatly
with the conditions which fix its cost. But for all regions the fol-
lowing principles are sound on tracts of some size:

t. Employ an adequate force whose first duty is to patrol against
fires. Give them all the tools t.hey need, and mount them if they can
so work more effectively. In the South and in the Rocky Mountains
a mounted patrol is best. In many parts of the northern and Pacific
forests, men can do their best work on foot.

2. Increase t.he efficiency of the fire-fighting force and reduce, its
size by building trails for patrol. Telephone lines can be built
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cheaply and if properly distributed throughout the forest, and com-
bined with a good trail system, will increase several times the area
which can be effectually patrolled by one man.

Build up a local sentiment against fires by making the damage
they do plain to all.

Cooperate in fire patrol with other forest owners. Above all
cooperate with those who own tracts contiguous to your own. This
will render your patrol and theirs not only cheaper but vastly more
effective.

FOREST PLANTING.

Forest planting means the protection of denuded watersheds from
erosion, and the protection of farm homes and crops from wind and
cold. In many localities it means the production of timber near by
instead of bringing it from a distance at much greater cost.

The United States contains 65,000,000 acres of stripped land, suit-
able only for the growing of trees, which will not bear a productive
forest again except through the actual planting of trees, or sowing of
tree seeds. The West contains 16,000,000 acres of naturally treeless
land which should be planted to trees in the interest of agriculture in
the prairie region and on irrigated lands elsewhere. Thus far, we
have planted in all less than 1,000,000 acres, of which probably less
than one-half is successful, because we have planted, for the most
part, without adequate knowledge of where, what, and how to plant.

As regards the need for tree planting, the United States naturally
falls into three regionsthe eastern, the central, and the western.

The eastern region lies east of the prairie States. In it the plant-
ing of trees for the production of timber is of much more importance
than for protection to stream flow or to crops. It contains lands of
the following classes, which can be planted with profit to their
owners:

Cut-over lands not good to farm, upon which, usually as a result
of repeated fires after logging, natural reproduction is not taking
place. Lands suitable only for forest, but which have been cleared,
farmed unsuccessfully, and then abandoned. Wood lots in which
planting is necessary to supplement natural reproduction or to take
its place.

Cut-over and burned-over lands in need of planting aggregate
3,500,000 acres, and occur mainly in the Adirondack region and in
the northern portion of the lake States; abandoned farm lands occur
mainly in New England and in the southern mountains; unproduc-
tive wood lots are characteristic chiefly of the region west of the
Appalachians and east of the prairies.

The Southern States contain about 12,000,000 acres upon which
natural reproduction is insufficient or lacking, but upon which ade-
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quate fire protection will in the main restore good forest conditions.
In the eastern region about 92,000 acres have been planted, of which
5,000 acres are state forest lands.

The central region comprises the prairie country, which includes
Illinois, Iowa, North Dakota, South Dakota, Nebraska, and Kansas,
the prairie district of Minnesota, and those parts of Oklahoma and
Texas which lie west of the hardwood belt. It contains about 14,-
000,000 acres, which should be planted to trees for the protection of
crops from wind, to reduce evaporation, and to grow timber for farm
and other local uses. Planting already covers 831,000 acres in this
region, and wherever rightly done yields remarkably high profit.

The western region includes the Rocky Mountain and Pacific coast
States. In it the planting problem is mainly federal. Not less than
5,000,000 acres or about 3 per cent of the area of the National Forests
must be planted to protect watersheds and to increase the production
of timber. Southern California alone contains probably not less
than 1,000,000 acres outside National Forests which are now unpro-
ductive and could be made productive under trees. Planting is nec-
essary upon nearly 3,000,000 acres to protect crops on irrigated lands
in the western region. Private owners have phnted only 37,000
acres of- such lands thus far. On National Forests experimental
planting and -sowing has been done upon 1,762 acres. This has been
carefully planned and carried out, and already furnishes the knowl-
edge required for successfully planting on a large scale as soon as the
necessary funds are available.

To sum up, our task in forest planting is vast. Thus far in actual
acreage successfully planted our accomplishment is wholly inadequate.
The area of naturally treeless lands already planted is utterly insig-
nificant in comparison with their total extent. Upon denuded forest
lands we have planted only 1 acre to each 10,000 we have to plant.

RECOGNIZING THE VALUE OF TIMBER.

We have manufactured more lumber and other forest products than
we require. That is, we have established a consumption per capita,
based - not merely on actual need, but on a lavishness, a disregard for
possible substitutes, and a scale of waste in the use of wood equaled
in no other country. Supply has been regulated to a demand swollen
not so much by industrial development, great as it has been, as by a
product unduly cheap, because the items of logging and manufacture
were considered the main costs of producing it. The cost of growing
the trees has always been left out.

That there is, in the economic sense, overproduction of lumber is
wholly- true, because we manufacture more lumber than our forests
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can yield permanently. No economic reason fully explains the dif-
ference between the price of lumber grown in the United States and
of lumber grown in Europe. Difference in the density of population
explains it only in part. But neither that nor the relation of supply
to demand is the chief cause. It lies in our failure to realize that if
we are to grow timber continuously to meet our needs its value must
be reckoned by the cost of growing it as well as by the cost of logging
and manufacture. Stumpage prices in the United States average less
than one-fifth of the price of lumber at the mill. The value of any-
thing which is needed is at least what it will cost to grow it again.

We pay generally less for lumber than it is worth, with a slight
present gain to ourselves individually, and by so doing we discour-
age the right use of the forest and greatly increase the cost of lum-
ber to ourselves later on, and to those who come after us. We must
recognize the actual value of timber now or pay an excessive price for
it in the future, and we have carried destruction so far that we shall
probably have to do both.

CONSERVATIVE TIJRPENTINING.

An important .ource of waste is boxing small trees, which yield
little turpentine and soon die. If left standing, these small trees
would make lumber and pay well. Another source of waste is boxing
larger trees so deeply that they die in a few years or are blown down,
while in the meantime the deep wound made in boxing invites fire.
Improved methods of turpentining yield 30 per cent more turpentine
and better turpentine, do not invite windfall, and lessen injury
from fire. Under these systems, combined with other economies
possible, a forest can probably be worked for fifteen to twenty years,
and made to yield much more turpentine, with small injury to the
merchantable timber.

If improved methods of turpentining are given general use in long-
leaf pine forests and in the working of other sOuthern and western
pines, they will mean both a permanent naval-stores industry, a higher
profit to turpentiners, and an important gain in the continuous timber
yield of our forests.

CONSERVATIVE LOGGING.

Through careless and destructive logging on private forest lands,
an average of 25 per cent of the merchantable timber is left standing,
or otherwise wasted in the woods. On National Forests, from which
has been sold yearly for the last three years an average of about
250,000,000 board feet of timber, the total waste in logging is about
10 per cent. This timber was sold at prices no lower than those paid
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for timber of the same kind and quality on private forest lands. It
was logged and manufactured by the lumbermen who bought it, and
sold by them in the open market, in competition with lumber cut from
private forest lands under wasteful methods. In 1907 the Federal
Government was asked by lumbermen to sell at good prices, from
National Forests, several times as much timber as it sold. That it
did not make more timber sales was partly because the force on Na-
tional Forests was not large enough to handle them. But if lumber-
men can, with profit, buy timber at what it is worth from the forest
lands of the people, and log it conservatively, they can do at least as
well with their own.

Part of the waste in logging is unavoidable under present condi-
tions. The following discussion deals specifically with those items
of waste which it is practicable to avoid now, often with higher im-
mediate profit to the owner of the land from which the timber is cut,
and always with higher permanent profit from the land itself after it
is cut over the first time.

Care for young growth.The loss to the value of the forest,
through injury to young growth in logging, is larger than the waste
of merchantable timber. A small part of this damage is unavoidable.
Nearly all of it is avoidable without materially increasing the cost of
logging. It costs no more money to fell a tree uphill than to damage
young growth by felling it downhill. It does not cost much to release
young trees bent over by the tops of felled trees. More logging roads,
skidding paths, and snake trails than are really needed kill much
young growth, and they do not make for cheap logging. Rolling logs
down hill is seldom necessary, and it often breaks down young trees
which are worth more than the log is worth to the lumberman who
means to hold his cut-over land or to the men to whom he sells it.
Young trees are worth at least as much as it costs to replace them, or
about $10 an acre; and $10 an acre spent in forest planting will seldom
give us as good a forest as nature will grow for us, if we will take
care of the young growth.

Leaving seed trees.llow many and what seed trees to leave, and
where, depends on the cost of logging, on the character of the forest,
and on the power of its most valuable trees to reproduce themselves.
There are no general rules which apply to all forests. It is seldom
necessary to leave prime timber as trees for seed. Unsound trees
which will probably live long enough to seed up the area, scrubby
trees already bearing seed, but unfit for lumber, and thrifty trees too
small to be logged with the highest profit now, generally serve the
purpose well.

The lumberman who claims that it does not pay to leave seed trees
to shed seed, or to take care of young trees, because we may not live
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to harvest them, forgets these things: That second growth grows
much faster than first growth, and that cut-over lands suitable only
for forest purposes, which bear young growth, already have a good
market value, while cut-over lands bearing neither timber nor young
growth have little or no value.

Saving immature trees.Poor grades of lumber come chiefly from
small trees. As the tree gets larger the proportion of choice grades
increases. A good many lumbermen are now cutting small trees at
a profit, which, figured against what they would make from the same
trees in ten or twenty years, means not profit, but loss. Some lumber-
men are cutting small trees at a direct loss. There is no more fruitful
investigation for any lumberman than to figure from the cut of his
own mill the volume and grades of lumber sawed from trees of differ-
ent sizes.

Tue full ue of etanding timber.The failure to cut fire-killed or
otherwise damaged timber, to log inferior kinds along with the most
valuable kinds, and the leaving of isolated patches which are hard
to reach means an average loss to the owner of 1,000,000 to every
10,000,000 feet logged and often much more. It also means much
greater danger from fire and insects and a second growth poor in
kind and quality.

Clean work in the woode.Waste in the woods comes in part from
leaving trees, which, though partly unsound or otherwise defective,
are still merchantable. It comes in part from high stumps, from trees
broken in falling and from lodged trees, from leaving timber in the
tops, and from failure to cut logs into lengths so as to provide for the
fullest possible use of each tree. It comes in part from leaving in
the woods skid poles, ties, camp logs, and other timber used in tem-
porary construction, instead of saving it for pulp, for lumber, or for
use again. Especially after deep snow scattered logs are often left
lying in the woods, or even piled on the rollways. In the construc-
tion of logging roads and temporary building much waste occurs in
the unnecessary use of timber of valuable kinds.

There are very few lumbermen in the United States who are not
guilty of this waste in one or more forms. The remedy requires no
detailed plan. It calls for thorough supervision, for the habit of
thrift on the part of the operator, and the enforcement of thrift
among his men. A logger who wastes timber in the woods for his
employer should be sent out from them just as quickly as a wasteful
edgerman or grader is sent out of the mill.

Economy in transportation.In railroad logging unnecessary loss
occurs in the failure to pick up logs fallen from cars or scattered by
wrecks.
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An average of probably 5 per cent of the timber put into streams
for driving is lost. On long drives and rough streams a small part
of this damage is unavoidable. But it can probably be reduced on
the average by more than half by peeling and drying out. logs of
kinds which do not float well, by stream improvements, and by rea-
sonable care on the drive itself.

ECONOMY IN THE MILL.

An average of more than one-third of the wood in the log is
wasted in the mill. It is practicable, under present conditions, to
reduce this nearly one-half. This means the use of thinner saws,
or more band saws and resaws, and the disuse of gang saws. It
means better machinery, more careful manufacture, and the sawing
in round edge or "waney" form of lumber which is worked over
again before being finally used. It means the change of grading
rules and market usage to admit random widths, odd lengths, and
shorter and narrower pieces, and to allow defects which do not seri-
ously reduce the value of the product for the use to which it is to be
put, and it means fuller utilization of short boards, slabs, and waste.

MANUFACTURE OF BY-PRODUCTS.

Even when forest products are manufactured and used econom-
ically great opportunity remains for the conversion of wood not
utilized in logging or in the mill into useful by-products by chemical
and other means. As timber becomes more valuable we approach
more nearly that complete utilization in which every part of the
felled trees will be used.

If all the wood wasted in the manufacture of yellow-pine lumber
in 1907 had been steam distilled for the production of wood turpen-
tine, it would have yielded more than the total production of gum
turpentine in that year. If all the wood wasted in the manufacture
of lumber from spruce, hemlock, poplar, and cottonwood in 1907
had been used for paper making, it would have furnished all the
paper made from wood in that year. If all the wood which went
to waste in the manufacture of chestnut lumber in 1907 had been
used to make tanning extract, we would have produced twice as much
as was produced from the chestnut cord wood used for this purpose.
The waste in the manufacture of beech, birch, and maple lumber in
1907 was nearly equal to the quantity of these woods cut for distilla-
tion. The waste in the manufacture of oak lumber was twice the
quantity of all hardwoods used for distillation. These are some of
the great examples of the failure to use wood fully.
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PRESERVATIVE TREATMENT OF TIMBER.

Of all the wood in every form now in use in the United States,
decay, fire, insects, and salt-water borers destroy not less than the
equivalent of 8,000,000,000 board feet each year. Of these, decay is
far the most destructive. It is also the easiest to retard. The pre-
servative treatment of timber will lengthen by ten to twenty years
the life of woods now commonly used for posts, poles, ties, mine tim-
bers, bridge timbers, and for much other construction work. It will
also make profitable the use of many woods which untreated, decay so
quickly that they have little or no value. If preservative treatment
makes the life of timber in use twice or three times that of untreated
timber, only one-half or one-third as much timber is consumed by
that use. Nor does this take into account that large saving in the
labor of replacing decayed timber, which in the maintenance of rail-
road tracks, using untreated ties, is about one-third the cost of the
new ties used each year, to keep the track in condition.

In 1907, 1,250,000,000 board feet of timber were treated, which was
not more than one-quarter the quantity which could have been treated
with profit to its users. There are about 700,000,000 ties in railroad
tracks in the United States. They represent, untreated, an average
cost per tie of about 12 cents a year. U all were treated, the increase
in their length of service would mean a saving of 2.3 cents per tie
per year, or a total annual saving of about $16,000,000. More than
$2,000,000 could be saved each year by treating all the poles, and
nearly $2,000,000 if all the piling were treated. The saving in tim-
ber used in the mines would be about $12,000,000. If lumber so
exposed in use that treatment is profitable were treated, the saving
would not be less than $15,000,000. This means a total practicable
saving of over $47,000,000 a year. It means also that the increased
life given these timbers would make an annual saving in wood equiva-
lent to 4,000,000,000 board feet, or 10 per cent of the yearly lumber
cut.

Two preservatives are widely used in the United States. These are
creosote and zinc chlorid. The chief advantage of creosote is that
once injected into wood it prevents decay permanently. Its chief dis-
advantages are its cost and scarcity. Zinc chiorid is cheaper and an
excellent antiseptic. But it will leach out if the treated wood is
exposed to moisture.

A farmer can treat a fence post with creosote for about 10 cents
and make it last twenty years. Apparatus costing from $50 to $75
will treat from 50 to 100 posts a day, depending upon the kind of
timber. The butt of a 20-foot telephone pole can be treated for from
75 cents to $1. The plant will cost from a few hundred to several
thousand dollars, depending upon its capacity. Piling properly
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treated with creosote is not attacked by salt-water borers. Mine
timber can be treated with zino chlorid for from $4 to $5 per thou-
sand board feet. Ties can be thoroughly treated with zinc chiorid
for 10 to 12 cents and creosoted for 20 to 30 cents.

USE OF SUBSTITUTES.

Seasoning and factory wastes can be reduced somewhat by im-
proved methods of drying and manufacturing. But a larger part of
the necessary saving in the use of timber must come through the
substitution of other materials. Stone, brick, steel, and concrete are
now less expensive building materials than wood, when depreciation
and fire risks are taken into account. Steel is rapidly supplanting
lumber in car construction, and concrete, steel, and masonry are tak-
ing its place in bridges. Savings possible in building and railway
construction alone, if carried to the limit, would diminish by at least
one-third the present consumption of lumber. In the furniture in-
dustry it is estimated that approximately 50 per cent of the beds now
manufactured are made of metal. The use of pressed steel for desks,
file cases, and other office furniture is becoming more and more com-
mon. To a small extent, as yet, steel is replacing wood for wagon
axles, rims, hubs, and spokes, and in the form of thin plates is being
used for paneling in wagon bodies.

BETTER TAX LAWS.

From now on the relation of taxation to the permanent usefulness
of the forest will be vital.

Taxation of forest lands should be based either on the yield when
cut or on the earning power of the forest. The former would mean
a tax on the land alone, plus a tax on the timber when harvested;
the latter would mean an annual tax on the capital value of the
forest calculated upon the net returns expected from it. The tax on
the timber when cut and an annual tax upon the land itself, ex-
clusive of the timber, has practical advantages. It does not involve
forecast of the rate of interest, of the risk of loss by fire, or of timber
values, nor does it require exact statistics of the growth of timber.

A tax on the timber when cut and an annual tax upon the land it-
self, exclusive of the timber, is well adapted to the actual conditions
of forest investment, and is practicable and certain. It would insure
a permanent revenue from the forest in the aggregate far greater
than is now collected, and yet be less burdensome upon the State and
upon the owner. It is better from every side that forest land should
yield a moderate tax permanently than that it should yield an ex-
cessive revenue temporarily, and then cease to yield at all.
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DETTER FIRE LAWS.

Forest fire laws are ineffective mainly because they are not en-
forced. The purpose of forest fire laws is to prevent fires. That
principle should obtain in enforcing as well as in drafting them. A
fire law inflicting reasonable penalties which is enforced is much
more effective than a fire law inflicting excessive penalties which is
loosely applied or waived.

Each State within whose boundaries forest fires are working grave
injury, and that means every forest State, to keep down fires, needs
not merely a law upon the statute books, but an effective force of men
actually on the ground to patrol against fire. The man who prevents
the most fires is the man who is looking for them, not the man who
goes to a fire after it is under way. The system of voluntary fire
wardens is good as far as it goes; but to make it really effective it
must be combined with a force of trained men whose first duty is fire
patrol and who are sufficiently paid for their work.

EDUCATION.

The right use by American citizens of the forest and of timber will
not be general until they learn how to practice forestry. For years
the Department of Agriculture, by spreading broadcast the facts
gained in its forest studies and by actual cooperation with the
individual in the handling of his timber tract, his woodlot, his forest
plantation, and his timber-treating plant, has aimed to awaken the
American people to their national and individual need for forest
conservation.

Forestry has been given root and being iii the great body of Ameri-
can citizenship. No country takes poorer care of its private forests
than ours, and no nation has a more wholesome and enthusiastic
public sentiment for the right use of the forest than our own.

WHERE WE MIGHT STAND.

By reasonable thrift we can produce a constant timber supply beyond our pres-
ent need, and with It conserve the usefulness of our streams for Irrigation,
water supply, navigation, and power.

Under right management our forests will yield over four times as much as now.
We can reduce waste in the woods and in the mill at least one-third, with
present as well as future profit. We can perpetuate the naval-stores industry.
Preservative treatment will reduce by one-fifth the quantity of timber used
in the water or in .the ground. We can practically stop forest fires at a
total yearly cost of one-fifth the value of the standing timber burned each
year.

We shall suffer for timber to meet our needs until our forests have had time
to grow again. But if we act vigorously and at once we shall escape perma-
nent timber scarcity.
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We take out of our forests each year three times as much wood as
they grow, partly because we waste more wood than any other
nation. The saving of wood practicable in logging, in the mill, and
in use has already been pointed out, but we fail to produce each year
much more than the wood we need because we misuse the forest.

Against an average yearly growth of 12 cubic feet per acre in the
United States, the forests in Germany, all of which are rightly
handled, yield each year 48 cubic feet per acre, and their most com-
mon trees do not grow naturally as fast as ours. It is certain that the
average annual yield of forests in this country can be made, through
protection from fire and through conservative logging, much larger
than that of forests in Germany.

Every owner of forest lands can stop fires and log conservatively,
with immediate profit, as well as with permanent profit.

Most other countries have already learned that the forests which
are not conserved will be used up, and they are taking care of what
they have. We are among the last to learn it. We can profit by that
knowledge if we will.

Approved:
JAMES WILSON, Secretary.

WASHINGTON, 13. C., No'cember 10, 1909.
[Cir. 171]
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EXPORTS AND IMPORTS OF FOREST PRODUCTS.

The data given in this circular, except Tables 16, 17, 18, and 19, are
taken from the report of the Bureau of Statisticsof the Department
of Commerce and Labor upon "The Foreign Commerce and Naviga-
tion of the United States for the year ending June 30, 1907." Tables
16 and 17 are from the reports of the Lumber Record Bureau, San
Francisco, and Tables 18 and 19 from the Pacific Lumber Trade
Journal of January, 1908. The years given in these four tables are
calendar years ending December 31, whereas those given in the other
tables are fiscal years ending June 30. The classifications of the
Department of Commerce and Labor have been strictly followed.

EXPORTS- OF FOREST PRODUCTS.

SUMMARY OF EXPORTS OF FOREST PRODUCTS, 1903-1907.

A summary of the exports of forest products from the United States
for the fiscal years ending June 30, 1903, 1904, 1905, 1906, and 1907
is given in Table 1; the increase in value from 1903 to 1907 was 48.6.
The increase in value does not necessarily indicate an increase in the
quantity of forest products exported. For example; the total quan-
tity of rosin exported in 1907 was but little more than that exported
in 1903, yet the total value was more than doubled, because the export
value of rosin rose from $2 per barrel in 1903 to about $4.40 in 1907.
There was a decrease of 524, Lii gallons in the export of spirits of tur-
pentine from 1903 to 1907, yet the total value increased over
$2,200,000, because the value per gallon rose from 49 cents in 1903 to
65 cents in 1907.. The total quantity of sawed timber exported in
1907 was but 70,000,000 feet greater than that exported in 1903; the
value per thousand, however, was $14.06 in 1903 and $21.80 in 1907.
There was relatively little change in the quantity of hewed timber
exported in the various years; the average value per cubic foot was
23.9 cents in 1903 and 27.2 cents in 1907. In 1903, the average value
of boards, deals; and planks exported was $19.66 per M, while in 1907
the average value was $24.55 per M. The average value of shingles
exported was $2.26 per M in 1903 and $2.92 in 1907. Up to and
including 1906, staves showed very little increase, but in the past
year they have increased nearly $20 per M. The relatively unim-
portant amount of wood pulp exported shows in the last five years
very little increase in value; the price has continued steadily at about
2 cents a pound.
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TABLE 1.-Summary of exports of forest products and manufactures thereof for the fI8cal
years 1903, 1904, 190.5, 1906, and 1907.

a Tanning extract combined with bark previous to 1906.
[Cir. 153]

Material.
1908 1904 1905

Quantity. Value. Quantity. Value. Quantity. Value.

Bark for tanning, pounds a $239,786 a $291,783 a 8552,900
Bark extract for tanning -

Charcoal 5,118 22,646 - 23,479
Naval stores:

Rosin, barrels 2,396,498 4,817,052 2,885,108 6,621,870 2,310,275 7,069,084
Tar, barrels 18,622 50,802 15,644 44,944 20,291 60,524]
Turpentine and pitch, bar-

rels 15,972 36,379 13,177 32,253 24,971 74,939
Turpentine, spirits of, gal-

lons 16,378,787 8,014,322 17,202,808 9,446,155 15,894,813 8,902,101
Wood, and manufactures of:

Timber and unmanufac-
tured-

Sawed M board feet 530,659 7,462,111 558,690 8,472,355 486,411 7,294,161
Hewed, cubic feet 3,291,498 787,082 3,785,740 581,237 3,856,623 913, 651
Logs and other 4,506,728 4, 473,297 3,040,841

Lumber-
Boards, deals, etc., M

hoard feet 1,065,771 20,965,328 1,426,784 28,603,355 1,283,406 24,483,211
Joists and scantling,

Mboardfeet 46,894 647,920 60,119 875,062 47,309 704,391
Shingles, thousands . - 38,211 86,248 28,484 82,377 24,348 69,251
Shooks-

Box 779,777 869,802 825,141
All other, number. - 866,205 829,248 583, 182 795,595 872,192 1,278, 97

Staves, number 55,879,010 4,740,650 47,420,095 4,032,344 48,286,285 3,613,631
Heselings 134,383 170,874 148,08
All other lumber 3,732,782 3,190,687 3,068, 111

Doors, sash, and blinds 1,727,387 ,1, 433, 037 853,351
Furniture, n. e. a
llogsheaels and barrels,

empty

4,454,309

175,020

4,523,411

215,532

4,439,94'

188,991
Trimming, molding, and

finish 565,213 561,504 616,33]
Wooden ware 886,080 981,888 782,131
Wood pulp, pounds 22,464,472 445,228 30,230,820 593,474 23,703,906 473,581
All other manufactures 4,818,014 4,640,266 5,209,281

Total 70,906,994 81,888,068 74,656,00

Material.
1906 1907

Quantity. Value. Quantity. Value.

Bark for tanning, pounds 4,873,237 875,084 2,322,1.30 $29,975
Bark extract for tanning 336,847 305,998
Charcoal 14, 727 7,956
Naval stores:

Rosin, barrels 2,438,556 9,899,080 2,560,966 11,327,001
Tar, barrels 16, 821 55,362 16,792 57,215
Turpentine and pitch, barrels 14,232 43,875 19,830 60,563
Turpentine, spirits of, gallons 15,891,283 10,077,268 15,854,676 10,241,883

Wood, and manufactures of:
Timber and unmanufactured-

Sawed, M board feet 232,548 10,649,310 600,865 13,101,178
Hewed, cubic feet 3,817,046 877, 786 3,278,110 890,106
Logs and other 3,866,300 3,645, 180

Lumber-
Boards, deals, etc., 55 board feet 1,344,607 28,695,823 1,623,964 39,861,352
Joists and scantling, 55 board feet 29, 119 501,711 34,851 752,152
Shingles, thousands 26,272 73,635 18,286 53,261
Shooks,-

Box 954,268 939,724
All other, number 1,066,253 1,524,549 803,346 1,400,895

Staves, number 57, 586,378 4,699,877 51,120,171 5,127,522
Headings 201,219 157,553
All other lumber 3,317,164 3,878, 482

Doors, sash, and blinds 806,577 527,551
Furniture, n. e 5,252,230 5,377, 768
Hogsheads and barrels, empty 243,955 345,980
Trimming, molding, and finish 632,565 755,854
Wooden ware 656,119 528,720
Wood pulp, pounds 29,482,434 587, 878 25,079,946 498,552
All other manufactures 5,540,428 5,799,075

Total 89,602,637 103,380,256
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EXPORTS OF FOREST PRODUCTS, BY PORTS, 1907.

Table 2 gives the exports of forest products for 1907 by regional
ports. The Atlantic ports are those from Maine to the Straits of
Florida, the Gulf ports those from Key West to Galveston, the
Mexican border ports those from Corpus Christi to Arizona, the
Pacific ports those from San IJiego to Alaska, and the northern border
and lake ports those from Idaho to Vermont.

TABLB 2.-Exports of forest products and manufactures thereof for the year ending June
30, 1907.

[Cir. 153]

Material
Atlantic ports. Gulf ports. Mexicar1border

Quantity. Value. Quantity. Value. Quantity. Value.

Bark for tanning, pounds 2, 168, (825 827,820
Bark, extracts of, for tanning. - - 150,834
Charcoal 6,335
Naval stores:

Rosin, barrels 1,924,513 8,507,041 566,908 82, 488,730 6 $29
Tar, barrels 10,835 35,304 674 2,536 385 1,397
Turpentine and pitch, bar-

rels 6,862 22,598 937 3,269 424 1,178
Turpentine, spirits of, gal-

lons 12,869,592 8,400,813 2,107,712 1,268,037 1,064 810
Wood, and manufactures of:

Timber and unmanufac-
tured-

Sawed M board feet 110 162 2,897,909 341,660 7,379,501 40, 876 796, 581
Hewed, cubic feet 646,575 157,018 2,013,687 530, 418 168,070 29, 261
Logs and ol)her 1,048,948 1,881,819 38, 467

Lumber-
Boards, deals, and plank,

M board feet 205,063 6,831,898 892,347 22,106,348 57, 020 1,130,782
Joists and scantling, M

board feet 16,352 378,331 17, 408 351,321 52 1,560
Shingles, thousands 3,769 17,645 1,431 5,644 8,571 19,783
Shooks---

Box 365,574 187,573 237,803
All other, number... 784,039 1,398, 594 19,307 11,001

Staves, number 10,227,785 036,774 34, 413,139 4,194,156
HeadIng 36,451 40,643
All other lumber 1,898,643 405,140 103, 479

Doors, sash, and blinds 254, 736 29,242 9, 140
Furniture, n. e. s
llogsheads and barrels,

empty

3,516,856

120,341

245, 276

82, SOS

813, 035

58, 064
Trimmings, moldings, and

other house finishings 500, 720 16,225 13, 486
Woodenware 435,573 1,222 17, 903
Wood pulp, pounds 22,159,292 456,437 60, 800 1,250
All other manufactures 3,580, 067 548,942 358, 615

Total 41,742,980 41,782,832 3, 632, 713
Per cent 39. 6 39. 7 3. 4
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TABLE 2.- -Exports of forest products and manufactures thereof for the year ending June
30, 1907-Continued.

The remarkable feature of the exports for 1907 from the Atlantic
and Gulf ports is that each region shipped practically the same pro-
portion of the whole-nearly 40 per cent.

The most important single item of exports is that of boards, deals,
and planks. The value for all ports is 37.8 per cent of the value of
the exports of all forest products, and the larger portion goes from the
Atlantic and Gulf ports. Sawed timber, with about 12.4 per cent of
the total value of all exports, is the next item of importance. Over
half of the sawed timber is sbSpped from the Gulf ports, and, as is the
case with the lumber and hewed timber shipped from these ports, it
consists principally of yellow pine. Rosin ranks third, with nearly 11
per cent of the total value of all exports, and spirits of turpentine is a
close fourth, with nearly 10 per cent. Most of this is shipped from
South Atlantic ports, principally from Fernandina, Fla., and Savannah,
Ga. About two-thirds of the exports of staves go from the Gulf
ports to be used for alcoholic packages. The staves are almost exclu-
sively of white oak, and form nearly one-fifth of the annual produc-
tion of white-oak staves in the United States.

[Cir. 153]

Material.
Pacific ports. Nortlien borer and Total.

Quantity. Value. Quantity. Value. Quantity. Value.

Bark for tanning, pounds 1.54, 105 82, 155 2,322,130 $29, 975

Bark, extracts of, for tanning.. 7,079 $147, 485 305, 998
charcoal 0 1,815 7,958
Naval stores:

Rosin, barrels 1,834 9,482 07, 705 321, 809 2,500,906 11,327, 091
Tar, barrels 173 847 4, 725 17, 131 16, 792 57,215
Turpentine and pitch, bar-

rels 664 2,931 10, 943 30, 587 19, 810 00,503
Turpentine, spirits of, gal-

lons 14,408 10, 324 861,842 503,899 15, 854,676 10,241,883
Wood, and manufactures of:

Timber and unmanufac-
tured-

Sawed, M board feet 89, 946 1,609,036 18,221 418, 151 600, 865 13,101, 178
Hewed, cubic feet 449, 778 173, 409 3,278, 110 890, 106

Logs and other 298, 443 377, 503 3, 645, 180
Lumber-

Boards, deals, and plank,
M board feet 127, 382 5,467,005 142,152 4,122,319 1,623,964 39,861,352

Joists and scantling, M
board feet 94 2,489 945 38, 461 34, 851 752, 152

Shingles, thousands 3,310 7,878 1, 135 2,311 18,256 53,281
Shooks-

Box 144, 607 4, 077 939, 724
All other, number 803,346 1,409, 595

Staves, number 96, 393 2,297 0,382, 874 234, 295 51, 120, 171 5,127, 522
Heading 1, 059 79, 398 157, 553
All other lumber 422, 254 748, 927 3,578, 452

Doors, sash, and blind 34, 014 200, 419 527, 551
Furniture, n. e 5 118,533 684, 338 5,377, 768
Hogsheads and barrels,

empty 8,315 76, 662 345, 980
Trhnmings, moldings, and

other house finishings 12, 500 212, 923 755, 854
Woodenware 2,380 71,642 528,720
Wood pulp, pounds 590, 621 10, 489 2. 269, 233 30, 376 25, 079,046 498, 552
All other manufactures 156, 963 1, 154, 488 5,799, 075

Total 8,331, 686 0, 890, 225 105, 380, 256
Per cent 7.9 9. 4 100.0



Of the total quantity of rosin shipped to Europe, Germany took 37
per cent; the United Kingdom, 30.1 per cent; the Netherlands, 12.2
per cent; Russia in Europe, 6.4 per cent; Italy, 5.1 per cent; Austria-
Hungary, 5 per cent. Brazil took more than one-half of the exports
to South America; Argentina, 29.2 per cent; Uruguay, 6.8 per cent,
and Chile, 4.6 per cent. Of the shipments of rosin to other portions
of North America, Canada took 70 per cent; Cuba, 17.3 per cent, and
Santo Domingo, 3.2 per cent. Nearly half of the rosin shipped to
Asia went to Japan, and about one-third to the Dutch East Indies.
Nine-tenths of the amount shipped to Oceania was for Australia and
Tasmania, and a similar proportion of the quantity sent to Africa
was for British South Africa.

SPIRITS OF TURPENTINE.

The exports of spirits of turpentine for 1907 are given in Table 4.
The total quantity was 15,854,676 gallons. More than four-fifths of
this went to Europe.

TABLE 4.-Exports of spirits of turpentine for the year ending June 80, 1907.

'1

ROSIN.

Table 3 gives the exports of rosin for the year ending June 30, 1907.
The total amount exported was 2,560,966 barrels, of which four-fifths
went to Europe, and one-tenth to South America.

TABLE 3.-Exports of rosin for the year ending June 80, 1907.

The United Kingdom took 45.4 per cent of the spirits of turpen-
tine exported to Europe; Germany, 22.9 per cent; Belgium, 15.2,
and the Netherlands, 14.7 per cent. Of North America, Canada took
79.5 per cent; Cuba, 12.1 per cent, and Panama, 3.5 per cent. Argen-
tina received 38.9 per cent of the South American exports; Brazil,
26.4 per cent; Chile, 20.4, and Peru, 5.5 per cent. Of the exports to
Oceania, Australia and Tasmania received 72.8 per cent, and New
Zealand, 21.7 per cent.

[Cir. 153]

Destination. Barrels. Per cent. Destination. Barrels. Per cent.

Europe 2,058, 626 80.4 Oceania 62,196 2.4
South America 262, 171 10. 2 Africa 4,407 .2
North America 106,151 4. 2

2,560,966 100. 0Asia 67, 415 2. 6 Total

Destination. Gallons. Per cent. Destination. Gallons. Per cent.

Europe 13,100,224 82. 6 Asia 115, 881 0.9
North America 1, 158, 825 7. 3 Africa 102, 361 . 6
South America 824, 384 5. 2

15, 854,676 100. 0Oceania 533,001 & 4 Total



Destination. M board
feet. Per cent.
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SAWED TIMBER.

The exports of sawed timber in 1907, 600,865,000 feet, are given
in Table 5. It is interesting to note that the exports of 1907 were
greater by nearly 50,000,000 feet than those of the preceding year.
Of this quantity Europe took about seven-tenths, and North America
about one-seventh.

TABLE 5.Exports of sawed timber for the year ending June 30, 1907.

Destination. M board
feet.

The United Kingdom led with 57.6 per cent of the total amount of
sawed timber shipped to Europe, followed by the Netherlands, with
11.4 per cent; Italy, with 10.3 per cent, and France, with 10.2 per
cent. Of the shipments to North America, 62 per cent went to
Mexico, and 32 per cent to Canada. The Chinese Empire took 75.2 per
cent of the quantity shipped to Asia; while Asiatic Russia, British
India, and Japan together took almost all the rest. Chile took 46.5 per
cent of the exports of sawed timber to South America, and Argen-
tina 29 per cent. Australia, Tasmania, and New Zealand together
received nearly 95 per cent of the amount of exports to Oceania,
and of those to Africa nearly two-thirds were taken by Brilish South
Africa.

HEWED TIMBER.

Table 6 gives the exports of hewed timber in 1907, with a total of
3,278,110 cubic feet. More than seven-tenths of this amount went
to Europe and over one-fourth to North America.

TABLE 6.Exports of hewed timber for the year ending June 30, 1907.

Per cent.

Of the hewed timber exports to Europe the United Kingdom took
53.2 per cent; the Netherlands, 18.9 per cent; Germany, 15.4 per
cent; France, 5.4 per cent. Panama received 35.6 per cent of the
exports to North America; Canada, 25.7 per cent, and Cuba and
Mexico a little less than 20 per cent each. No hewed timber was sent
to South America in 1907, but of the amount sent to Africa, French
Africa received the whole.

[Cir. 153]

Europe 421,700 70.9 Oceania 14,820 2.5
North America
Asia

87,738
51,020

14.6as
Africa 3,768 .6

600,86,5 100.0South America 17,720 2.9 Total

Destination. Cubic feet. Per cent.

Europe 2,372,886 72. 4
North America 895,288 27.3
Africa 9,936 .3

Total 3,278,110 100.0
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LOGS AND OTHER TIMBER.

Table 7 gives the exports of logs and other timber in 1907, the
total value being $3,645,180. The Bureau of Statistics does not give
the quantity. It is safe to assume, however, that the quantity
shipped to each country was about in proportion to the value given.
On this basis 63.6 per cent of the logs and other timber covered by
this classification went to Europe, and 34.7 per cent to North America.

TABLE 7.-Exporis of logs and other timber for the year ending June 30, 1907.

Germany took 34.1 per cent of the shipments to Europe; the
United Kingdom, 32.2 per cent, and the Netherlands, 16.9 per cent.
No other country of Europ received more than 10 per cent. Of the
shipments to North America, Canada received 43.4 per cent; Guate-
mala, 19.3 per cent, and Mexico 17.1 per cent. Over four-fifths of
the logs and other timber exported to South America was sent to
Peru; nearly the whole amount to Oceania was sent to the Philippine
Islands.

BOARDS, DEALS, AND PLANKS.

Table 8 shows the 1907 exports of boards, deals, and planks. The
total was 1,623,964,000 board feet, which exceeded the exports of
1906 by nearly 300,000,000 feet. Nearly one-third of this amount
went to Europe, over one-fourth each to North America and South
America, and relatively small quantities to Oceania, Asia, and Africa.
The exports to South America were greater in 1907 by over 100,000,000
board feet than in 1906.

TABLE 8.-.Exports of boards, deals, and planks for the year ending June 30, 1907.

The United Kingdom took 41.7 per cent of the exports to Europe;
the Netherlands, 18.4 per cent, and Germany, 13.1 per cent. No
other country in Europe received more than 10 per cent. Of the
exports to North America, Canada took 36.7 per cent; Cuba, 24.6
per cent, and Mexico, 23.4 per cent. Argentina took 56.3 per cent of
the shipments to South America; Chile, 17.8 per cent; Brazil, 10.2

44781-Cir. 153-08 2

Destination. Value. Per cent. Destination. Value. Per cent.

Europe
orth America

South America
Oceania

$2,319,575
1,266,381

35,893
17,042

63.6
34.7
1.0

. 5

Asia
Africa

Total

$6,240
49

0.2

3,645,180 100.0

Destination. Mboard
feet. Percent. Destination. Mboard

feet. Per cent.

Europe 526,543 32. 4 Asia 76,151 4.7
North America 462,302 28.5 Africa 29,769 1. 8
South America. 433,354 26. 7

1,623,964 100.0Oceania 95,845 5.9 Total.
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per cent; Peru, 7.7 per cent. Of the shipments to Oceania, Australia
and Tasmania received 88.7 per cent, and the Phillippine Islands, 7.5
per cent. About four-fifths of the exports to Asia was sent to the
Chinese Empire, while Japan received more than one-tenth.

JOISTS AND SCANTLING.

The exports of joists and scantling in 1907, 34,851,000 board feet,
are given in Table 9. Of this quantity 56.9 per cent went to North
America and over one-third to South America.

TABLE 9.Exports of joists and scantling for the year ending June 80, 1907.

Of the North American shipments Cuba took 29.7 per cent; the
British West Indies, 25.8 per cent; Panama, 16.6 per cent; Canada
and Mexico nearly 12 per cent and 10 per cent, respectively. Of the
shipments to South America, Argentina received 77.7 per cent and
Uruguay 13.5 per cent. Three-fourths of the shipments to Africa
were to the Canary Islands, while nearly one-half of the shipments to
Europe were to Spain.

SHINGLES.

The exports of shingles for 1907 are given in Table 10, the total
number being 18,256,000, of which more than nine-tenths went to
North America. The exports of shingles have fallen off by over
8,000,000 since 1906, though the proportion to the various countries
has remained about the same. Of other shipments to North America,
Mexico received 62.7 per cent; British West Indies, 18.7 per cent,
and Canada 12.3 per cent. Australia and Tasmania took 86 per cent
of the shingles shipped to Oceania.

TABLE 10.Exports of shingles for the year ending June 30, 1907.

BOX SHOOKS.

The value of the exports of box shooks from the United States
for the year 1907 is given in Table 11. The quantity is not given

[Cir. 153]

Destinatidn. Thousands. Per cent. Destination. Thousands. Pet cent.

North America 16,518 90. 5 Asia 38 0.2
Oceania 1,043 5.7 Europe 3 .0
Africa 538 3.0

18,256 100.0SouthAmerica 116 .6 Total

Destination. 56 board
feet. Percent.

North America
South America

19,817
11,884

56. 9
3t 1

AMca 2,687 7. 7
Europe 461 1.3
Asia 2 .0

Total 34,851 100.0



11

by the Bureau of Statistics. The total value reported is $939,724,
of which three-fourths went to North America, over one-eighth to
Europe, and comparatively small amounts to South America, Asia,
Oceania, and Africa.

TABLE 11.Exports of box shooks for the year ending June 80, 1907.

Mexico took 9 per cent of the box shooks exported to North
America; Cuba, 20 per cent, and the British West Indies, 7.3 per
cent. Of the box shooks exported to Europe, 73.7 per cent went to
the United Kingdom and 24.4 per cent to Italy. Peru took 62.8 per
cent of the exports to South America and Brazil 19.8 per cent. Of
the shipments to Asia,. the Chinese Empire received more than one-
half and Turkey in Asia and the British East Indies each about
23 per cent.

OTHER SHOOKS.

The exports of shooks, other than box shooks, are given in Table 12.
The total number is 803,346, nearly 200,000 less than in 1906. Of
the exports for 1907 nearly three-fifths went to South America and
about two-fifths to North America.

TABLE 12.Exports of other shoo/cs for the year ending June 30, 1907.

Of the shipments to South America, Argentina took practically
all, or 98.5 per cent. In North America the shipments to the British
West Indies were 47.2 per cent, to Cuba 26.7 per cent, and to the
French West Indies 19.6 per cent. Nearly all the shipments to
Europe went to the United Kingdom, and all of the shipments to
Africa and Asia went to British South Africa and the Chinese Empire,
respectively.

STAVES.

The exports of staves from the United States for the year ending
June 30, 1907, are given in Table 13; the total number is 51,120,171;
more than 6,000,000 less than in 1906. Of these, over four-fifths went
to Europe, and nearly one-sixth to North America.

[Cir. 153]

Destination. Value. Per cent. Destination. Value. Percent.

North America $709,068 75.4 Oceania $8,237 0.9Europe 127,433 13.6 Africa 2,144 .2
South America 58,063 6.2
Asia 34,757 3. 7 Total 939, 724 100. 0

Destination. Number. Per cent. Destination. Number. Per cent.

South America 449, 400 55.9 Asia 836 0. 1North America 328,225 40.9 Oceania 738 .1Europe 20,957 2.6
Africa 3,181 .4 Total 803,346 100.0
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France, with 39.5 per cent of the exports to Europe, took more
staves than the total amount sent to the United Kingdom, Italy,
Spain, and the Netherlands, none of these being over 16.5 per cent of
the total to Europe. Of the staves shipped to other portions of
North America, 77.8 per cent went to Canada, 9.7 per cent to the
French West Indies, 5.2 per cent to Cuba, and 4.4 per cent to the
British West Indies. British Guiana took over two-thirds of the
shipments of staves to South America, while Chile took over one-
fourth.

TABLE 13.Exports of staves for the year ending June 30, 1907.

These staves are mainly of a high grade of white oak, for alcoholic
packages, and in 1907 constituted nearly one-fifth of the tight stave
production of the United States.

HEADING.

The total value of the heading exported from the United Statesfor
the fiscal year 1907 is $157,553, as shown in Table 14. This amount
is about $45,000 less than in 1906. No figires upon the quantity are
given by the Bureau of Statistics, but the number was probably some
300,000 sets, of which three-fifths went to North America, over one-
third to Europe, and small amounts to South America, Africa, and
Oceania.

It is interesting to note that since 1906 the two leading markets
have changed places; in 1906 Europe took 55 per cent of the exports
and North America 28.2 per cent. It is probable that the cause of
this change is that the exports to Germany in 1907 were so small as
to be negligible, while in 1906 they were nearly one-fourth of the
shipments to Europe.

TABLE 14.Exports of heading for the year ending June 30, 1907.

Of the shipments to North America, Canada received 83.3 per cent,
the French West Indies and' the British West Indies together about
13 per cent. Of those to Europe, the United Kingdom took 39.3 per

[Cir. 153]

I

Destination. Number. Per cent. Destination. . Number. Per cent.

Europe 41,537,718 81.2 Oceania 288,961 0.6
North America 8,074,089 15.8 Asia 23,901 .0
South America
Africa

796,233
399,269

16
.8 Total 51,120,171 100.0

Destination. Value. Per cent.

North America
Europe
South America
Africa

$94, 738
54,248
7,712

455

60. 1
34.4
4.9
.3

Oceania 400

Total 157,553 100.0
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cent; Norway, 32.5 per cent; Italy, 11 per cent, and the Netherlands,
9.6 per cent. The exports to South America were divided between
Chile and British Guiana, the former having 57.5 per cent, the latter
42.5 per cent Like the staves, the heading consisted almost entirely
of white oak for alcoholic packages.

OTHER LUMBER.

The value of lumber other than that covered by the preceding
classifications exported in the fiscal year 1907-43,578,452--is given
in Table 15. North America received over two fifths of the total
amount, Europe nearly two-fifths, and South America over one-tenth.

TABLE 15.Exports of all other lumber for the l,iear ending June 30, 1907.

Canada took 46.7 per cent of the total exports to North America;
Panama, 20 per cent; Mexico, 17.7 per cent, and Cuba, 10.7 per cent.
Of the exports to Europe, the United Kingdom received 66.2 per cent;
the Netherlands, 11.6 per cent, and Belgium, France, and Germany
each less than 8.5 per cent. More than half of the exports to South
America went to Peru, while Argentina, Uruguay, Chile, and Colom-
bia each received about 10 per cent. Nearly, nine-tenths of the
exports to Oceania went to Australia and Tasmania, nearly all of the
balince going to New Zealind, while British South Africa took
nearly all of the exports to Africa.

REDWOOD.

Owing to the excellent records kept by the Lumber Record Bureau
of San Francisco, valuable data are available upon both the domestic
and foreign shipments of redwood since 1894. Nearly all the red-
wood is produced in Humboldt, Mendocino, and Del Norte counties,
Cal., and is shipped out by boat. The foreign shipments of redwood
from these counties for the calendar year 1907 are given in Table 16.

TABLE 16.Foreign shipments of redood from Humboldt, Mendocino, and Del ]'Torte
counties, Cal., in 1907.

Destination. Value. Per cent. Desti nation. value. Per cent,

North America $1,522,419 42.5 Africa 868,255 1.9
Europe 1,380,219 38.6 Asia 28,626 .8
South America 397,771 11. 1

3,578, 452 100.0Oceania 191,163 5. 1 Total

Destination. Board feet. Per cent.

Au8tralia and other oriental ports..
South America
Mexico and Central America

19,708,178
15,077,371
5,686,663

39.6
31_ 9
12. 1

United States Atlantic ports, Europe, and Africa 4, 187,008 8.9
Hawaiian Islands 3,551,687 7.5

Total foreign Bhipments 47,211,807 100.0

[Cir. 150}
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The total quantity exported was 47,211,897 board feet, approxi-
mately 8.2 per cent of the total redwood production in 1907. The
principal foreign markets were Australia and the Orient, which took
39.6 per cent. South America took 31.9 per cent of the redwood
exported; Mexico and Central America, 12.1 per cent; Europe and
Africa, 8.9 per cent, and the Hawaiian Islands 7.5 per cent. These.
foreign shipments form a little over 10 per cent of the total shipments
of redwood from these counties. The majority of the domestic ship-
ments of redwood are to the Bay of San Francisco and southern
California.

Table 17 gives a summary of the foreign shipments of redwood from
Humboldt, Mendocino, and Del Norte counties from 1894 to 1907.
There has been a fluctuation in the exports from year to year, but,
on the whole, a large increase. The exports of 1907 were some four
times those of 1894, nearly six and one-half times those of 1895, and
greater than those of any previous year.
TABLE 17.Foreign shipments of redwoodfor fourteen years front Humboldt, Mendocinc,

and Del I"[orte counties, Cal.

DOUGLAS FIR.

There are no figures which give exact exports of Douglas fir, but
there are excellent statistics upon the shipments of lumber from
Washington and Oregon. It is safe to assume that nearly all is
Douglas fir, and that little Douglas fir is exported from other States.
Tables 18 and 19 were compiled from data given in the Pacific Lumber
Trade Journal of January, 1908.

Table 18 gives the foreign shipments of lumber from Washington
and Oregon for the year ending December 31, 1907. The total quan-
tity was 426,955,256 feet, including 6,395,536 feet to the Panama
Zone, the total being about 9.5 per cent of the cut of Douglas fir in
Oregon and Washington in 1907. Washington furnished 74.3 per cent
and Oregon 25.7 per cen\t of the shipments of lumber.
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Year.
Australia

and Oriental
ports.

Hawaiian
Islands.

Europe and
Africa.

South
America.

Mexico and
Central

America
Total.

Board feet. Board feet. Board feet. Board feet. Board feet. Board feet.
1894 1,930,025 2,430,793 4,890,041 662,277 1,477,507 11,410,733
1805 2,315,490 3,499,948 74,083 1,530,740 7,421,161
1896 5,568,278 3,422, 193 5,631,999 406,482 1,843, 320 16,062,242
1897 7,357,582 3,347,759 6,656,156 2,344,598 1,639,463 21,345,558
1898 4,998,683 5,720,401 6,285,256 1,553,700 501,013 19,050,953
1899 8,550,012 8,211,591 4,504,139 1,415,613 895,735 23,607,093
1900 13,196,976 9,406,120 1,077,766 1,070,035 1,833,305 26,593,202
1901 18,548,766 9,473,923 910,495 5,899,979 2,638,847 37,472,010
1902 17,023,997 5,487,918 3,829,906 3,944,348 30,286,169
1903 23,753, 482 4,104,457 9,586, 135 458,094 4,516, 167 42,418,335
1904 13,925,738 3,088,115 4,064,694 998,268 1,426,305 23,303,210
1905 16,835, 150 2,822,321 1,532,500 4,167, 466 4,112, 409 29,469,846
1906 19,974,087 3,729,191 1,889,296 12,473,283 4,441,231! 42,507,106
1907 18,708,178 3,551,687 4,187,998 15,077,371 5,686,663 47,211,897

Total 172, 736 444 68,296 417 58,046,381 46, 701,119 36,488,156 370,268,317
Per cent 15. 6 18.0 14.5 12. 3 9.6 106.0
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TABLE 18.-Foreign shipments of lumber from Washington and Oregon in 1907.

eLess than one-tenth of 1 per cent

In the past year there has been a falling off in the shipments' to
China and Japan, though the exports in 1907 were greater than in
any previous year except 1,9Q6. There has also been a falling off in
the exports to the Hawaiian Islands and Africa, while it is only
within recent years that Alaska and the Philippines have drawn
upon the United States to any extent. There have been slight fluc-
tuations in the exports to Mexico and Central America and to
Europe, the former increasing and the latter decreasing; but on the
whole there has been i fair increase in the total.

A summary of th foreign shipments of lumber, by calendar years,
from Washington and Oregon combined, from 1894 to 1907, is given
in Table 19.
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Destination.
Washington Oregon.

Board feet. Percent. Board feet. Per cent.

Chile 76,291,639 24 1 5,675,225 5.2
Australia 59,621,663 18.8 31,529,600 28.7
China 33,408, 069 10. 5 56,840,551 51. 7
Peru 32,807,073 10. 4 1,807,065 1.6
Mexico 31,819,058 10. 0 2,205,006 2.0
Hawaiian Islands 22,801,221 7.2 1,783,261 1.6
Alaska 21,957, 775 6.9
Philippines 6,005,870 1.9 4,639,105 4.2
England 4,871,371 1.5 65,328
India 4, 101,961 1.3
Panama Zone 3,581,794 1. 1 2,813,742 2. 6
South Africa 3,297,710 1.0
Fiji Islands 3,281,008 1.0
France 2,400, 151 .8
Costa Rica 1,818,920 .6
Germany 1,575,642 .5
Ecuador 1,405,051 .5
Samoa 1,391,206 .4
Japan 1,041, 765 .3 122, 687 .1
Tasmania 854, 410 .3
Formosa 833, 021 .3
Syria 480, 765 .2
Guatemala 432, 719 .1
Scotland 355,123 .1
Salvador 353,072 .1
Holland 153, 319 .1
Colombia 104,424 (a)
Nicaragua 21, 194 (a)
Europe-unclassified 2,406,000 2.2

Total 317,067, 196 100. 0 100,858,000 100. 0
Per cent 74 3 25. 7
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TABLE 19.Foreign .1iipments of lumber from Washington and Oregon, 1894-1907.

allo foreign shipments from Oregon. b Eleven months only from Oregon.
c Not including shipments to Panama Zone.

YELLOW PINE.

There are no figures which bear directly upon the amount of
yellow pine lumber annually exported. It is safe to assume, how-
ever, that a large proportion of the sawed and hewed timber and
lumber shipped from the Atlantic and Gulf ports is yellow pine.
Making this assumption, it may be estimated that the annual export
in all forms is now over 1,500,000,000 board feet, or about 12 per
cent of the yearly cut of yellow pine. Much more yelloiv pine is
exported than any other kind of timber; the order is, yellow pine,
Douglas fir, and redwood.

SUMMARY OF EXPORTS OF TIMBER AND IINMANITFACTURED WOOD.

A summary of the quantity and value of the exports of timber
and unmanufactured wood for the fiscal year ending June 30, 1907,
is given in Table 20. The total value is $69,516,075.
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Year. Australia. China and AOa. 11W2.11a9 Africa. Alaska.

Board feet. Board feet. Board feet. Board feet. Board feet. Board feet.
1894° . 28,313,923 4,578,026 21,818,502 11,549,355 5,763,419
1895 43, 755,751 12,632,650 32, 139, 555 15,484,496 28,092, 765
1896 44,821,574 22,499,767 34,517,203 20,799,855 11,242,086
1897 46,242,383 35,991,494 25,973,758 26, 798,584 8,488,531
1898 37, 147,070 17,940,132 19,215,654 32, 681,968 9,142,345
1899 40,877.578 34,658,624 24,969,909 59,166,907 12,041,828
1900 56,903; 139 33,448,227 34,556,276 59,540, 163 12,284,414 29,004,031
1901 55,428,427 40,762,371 39,675, 154 47,231,396 21,793,210 8,835, 140
1902 40,668,373 48,372,158 40,352,964 28,284,523 30,984,914 9,001,531
1903. 74,577,269 70,388,352 60,035,396 22,571,671 44,897,477 8,577,456
1904 55,477,288 38,962,633 11,768,443 12,334,270 13,338,452 92,401,178
1905 49,400,245 89,288,114 70,993,384 20,726,966 21,484,288 2,362,447
1906 86,335,760 101,299,343 93,137,434 27,603,095 7,784,498 14,513,353
1907 91,151,263 92,240,003 116,581,004 24,584,482 3,297,710 21,957,775

Total 751, 162,743 640,064,984 625,735,640 409,351,311 230,637,947 186,712,911
Per cent 21. 5 18. 3 17. 9 11. 7 6.6 5. 4

Year.
Mexico and

Europe. hilIsl° 0th eroreign Total.

Board feet. Board feet. Board feet. Board feet. Board feet.
1894'i 6,090,633 6,685,718 3,709,763 88,511,339
1895 6,716,288 5,504,544 2,214,264 146,540,313
1896 13,007,364 9,485 410 9,579,665 165,952,964
1897 9,345,409 16,788,593 10,849,559 189,478,371
1898 7,864,463 2,265,361 13,318,016 139,575,009
1899 8,201,082 7,409,871 3,724,373 9,070,098 200,120,270
1900 9,488,891 8,433,967 3,875,190 4,828,859 252,362,047
1901 12,808,321 7,473,299 16,601,262 14,370,573 271,069,123
1902 12,797,145 6,277,973 10,168,749 10,884,923 237, 763,253
1903 8,522,877 16,361, 123 45,231,709 5,027,085 356,191,415
1904 I 6,632,964 4,602,020 17,200, 170 87,536,331 340,416,349
1905 14,830,875 20,334,993 12,579,090 5,011,808 298,069,560
1906 18,051,986 19,758,848 15,671, 117 7,507,061 e 391,666,169
1907 38,159,534 11,827,134 10,645,375 10,109,350 420, 559,720

Total 172,967,402 143,208,696 135,796,035 193,988,235 3,489,275,902
Per cent 5. 0 4. 1 3.9 5. 6 100. 0
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TABLII 20.Exports of timber and unmanufactured woodjor the year ending Tune 30, 1907.

Estimating the items upon which the Bureau of Statistics gives no
information, it may be safely assumed that the total amount of
timber exported was equivalent to about 2,600,000,000 board feet.
The amount of wood exported in the form of hewed or sawed timber
and lumber was less than 6 per cent of the total lumber cut of the
United States in 1907.

IMPORTS OF FOREST PRODUCTS.

TARIFF PROVISIONS.

The provisions of the tariff of 1897 in regard to wood and articles
manufactured from wood are as follows:

SCnEDULE DWoon AND MANUFACTURES OF.

Timber hewn, sided or squared (not less than 8 inches square), and round
timber used for spars or in building wharves, one cent per cubic foot.

Sawed boards, planks, deals, and other lumber of whitewood, sycamore, and
basswood, one dollar per thousand feet board measure; sawed lumber, not specially
provided for in this act, two dollars per thousand feet board measure; but when lum-
ber of any sort i5 planed or finihcd, in addition to the rates herein provided, there
shall be levied and paid for each side so planed or finished fifty cents per thousand
feet board measure; and if planed on one side and tongued and grooved, one dollar
per thousand feet board measure; and if planed on two sides and tongued and grooved,
one dollar and fifty cents per thousand feet board measure; and in estimating board
measure under this schedule no deduction shall be made on board measure on ac-
count of planing, tonguing, and grooving: Provided, That if any country or depen-
dency shall impose an export duty upon saw logs, round unmanufactured timber,
stave bolts, shingle bolts, or heading bolts, exported to the United States, or a dis-
criminating charge upon boom sticks, or chains used by American citizens in towing
logs, the amount of such export duty, tax or other charge, as the case may be, shall
be added as an additional duty to the duties imposed upon the articles mentioned in
this paragraph when imported from such country or dependency.

Paving posts, railroad ties, and telephone, trolley, electric-light and telegraph
poles of cedar or other woods, twenty pr centum ad valorem.

Kindling wood in bundles not exceeding one-quarter of a cubic foot each,
three-tenths of one cent per bundle; if in larger bundles, three-tenths of one cent for
each additional quarter of a cubic foot or fractional part thereof.

ICir. 153]

Article. Quantity. Value.

Sawed timber board feeL. 600,865,000 813,101,178
Hewed timber cubic feet.. 3,278,110 890,106
Logs and other unmanufactured 3,645, 180
Boards, deals, and planks board feet.. 1,623,964,000 39,861,3.52
Joists nd ecantling do.... 34,851,000 752,152
Shingles number. - 18,256,000 53,261
Shooke, box 939, 724
Shooks, all other number.. 803, 346 1,409,595
Staves do.. 51, 120, 171 5,127,522
Heading 157,553
All other lumber 3,578,452

Total 69, 516, 075
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Sawed boards, planks, deals. and all forms of sawed cedar, lignum-vitae,
lancewood, ebony, box, granadilla, mahogany, rosewood, satinwood, and all other
cabinet woods not further manufactured than sawed, fifteen per centurn ad valorern;
veneers of wood, and wood, unmanufactured, not specially provided for in this act,
twenty per centum ad valorem.

Clapboards, one dollar and fifty cents per thousand.
Hubs for wheels, posts, heading bolts, stave bolts, last-blocks, wagon-blocks,

oar-blocks, heading-bloêks, and all like blocks or sticks, rough-hewn, sawed or bored,
twenty per centum ad valorem; fence posts, ten per centum ad valorem.

Laths, twenty-five cents per one thousand pieces.
Pickets, palings, and staves of wood,of all kinds, ten per centum ad valorem.
Shingles, thirty cents per thousand.
Casks, barrels, and hogsheads (empty), sugar-box shooks, and packing-boxes

(empty), and packing-box shooks, of wood, not specially provided for in this act,
thirty per centum ad valorem.

Boxes, barrels, or other articles containing oranges, lemons, limes, grape fruit,
shaddocks, or pomelos, thirty per centum ad valorern: Prov'idd, That the thin wood,
so called, comprising the sides, tops and bottoms of orange and lemon boxes of the
growth and rnanufactuje of the United States, exported as orange and lemon box-
shooks, may be reimported in completed form, filled with oranges and lemons, by the
payment of duty at one-half the rate imposed on similar boxes of entirely foreign
growth and manufacture.

206 Chair cane or reeds, wrought or manufactured from rattans or reeds, ten per
cent urn ad valorem; osier or willow prepared for basket makers' use, twenty per cen-
turn ad valorem; manufactures of osier or willow, forty per centum ad valorem.

Toothpicks of wood or other vegetable substance, two cents per one thousand
and fifteen per centum ad valorem; butchers' and packers' skewers of wood, forty cents
per thousand

House or cabinet furniture, of wood, wholly or partly finished, and manufac-
tures of wood, or of which wood is the component material of chief value, not spe-
cially provided for in this act, thirty-five per centum ad valorern.

FREE LIST.

Wood: Logs and round unmanufactured timber, including pulp-woods, fire-
wood, handle-bolts, shingle-bolts, gum blocks for gunstocks rough hewn or sawed or
planed on one side, hop poles, ship timber and ship-planking; all the foregoing not
specially proyided for in this act.

Woods: Cedar, lignum-vit, lancewood, ebony, box, granadilla, mahogany,
rosewood, satinwood, and all forms of cabinet woods, in the log, rough or hewn only;
briar root or briar wood and similar wood unmanufactured, or not further advanced
than cut into blocks suitable for the articles into which they are intended to be con-
verted; bamboo, rattan, reeds unmanufactured, Indian malacca joints, and sticks of
partridge, hair wood, pimento, orange, myrtle, and other woods not specially pro-
vided for in this act, in the rough, or not further advanced than cut into lengths suit-
able for sticks for umbrellas, parasols, sunshades, whips, fishing rods, or walking-
canes.

SUMMARY OF IMPORTS OF FOREST PRODUCTS, 1903-1907.

A summary of the imports of all kinds of forest products into the
United States for the fiscal years ending June 30, 1903, 1904, 1905,
1906, and 1907 is given in Table 21. There has been a considerable
yearly increase in the value of all imports. In 1903 the value was

[Cir. 153]
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$74,578,674, and in 1907, $126,610,899, an increase of 69.8 per cent in
the five years. This increase in value, however, does not necessarily
mean a corresponding increase in quantity, since prices have risen.
The most important item of increase is india rubber. The impor-.
tations in 1903 were 55,010,571 pounds, valued at $30,436,710, an
average of 55.3 cents per pound; in 1907 the 76,963,838 pounds im-
ported had a value of $58,919,981, or 76.6 cents per pound.

TABLE 21.-Summary of imports of forest products and manufactures thereof for the fiscal
years 1903, 1q04, 1905, 1906, and 1907.
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Material.
1903 1904 1905

Quantity. Value. Quantity. Value. Quantity. Value.

Bark, hemlock, cords 17,040 375,283 14,111 363,400 13,511 $64,181
Charcoal, bushels 231,302 14,844 5,643 478
Chemicals, drugs, etc.:

Cinchona bark, pounds 3,978,850 549,753 3,605,131 501,375 4,251,869 570, 725
Dyewoods-

Logwood, tons 51,008 748,510 48, 491 663, 572 31,514 444,824
Logwood, extracts of,

pounds 3,723,153 267,371 3,145,770 269, 777 3,436,642 299,036
Afl other 401,849 588,934 77,751Gums-
Arabic, pounds 3,505,053 265,386 2,890,051 186,623 3,611,544 190,132
Camphor, crude, pounds 2,472,440 764, 403 2,819,673 874,661 1,904,002 638, 744
Chicle, pounds 4,282,247 954,389 5,084,580 1,308,540 5,060,166 1,357, 458
Copal, cowrie, and dam-

mar, pounds 27,653,928 2,938,754 20,565,507 2,127,228 25, 687,762 2,493, 438
Gambier or terra japon-

ica, pounds 42,537,348 2,034,511 27,857,055 1,251,782 32,192,731 1,112,650
Shellac, pounds 11,500,725 2,713,687 10,933,413 3,501,229 10,700,817 3,743,180
All other 923,517 917,815 1,094,869

Quebracho, extract of , pounds
Sumac, ground, pounds. 12,858.547 187, 186 18,604,644 276, 891 11,583,384 235,036

Cork, wood or bark, unmanufac-
tured 1,737,368 1,484,401 1, 729,143

India rubber, etc.:
Balata, pounds
Guayule, pounds
Gutta-percha, pounds 316,290 222, 400 424,617 174,953 681,217 210,188
Gutta joolatong, pounds 13,984,817 345, 431 14,887,416 430,231 19,104,911 641,319
India rubber, pounds 65,010,571 30,436,710 59,015,051 40,444,250 67,234,216 49, 878,366

Ivory, vegetable, pounds 17,194,434 192,093 11,740,792 229,944 19,668,913 410,883Palm leaf, natural 5,339 5,610 9,434
Tanning materials, n. e S 56,401 194,201 923,949

Mangrove bark, tons
Quebracho wood,tons
All other in a crude state

Tar and pitch of wood,barrels... 1,242 6,004 1,063 6,543 574 3,206
Turpentine, spirits of,gallons.... 16,705 6,020 19,751 6,224 43,003 13,546
Wood, and manufactures of:

Unmanufaetured.-.
Cabinet woods-

Mahogany, M feet.... 48,387 2,783,679 50,370 2,690,382 31,844 1,977,894
All other 1,251,621 1,434,229 1,077,723

Logs and round timber,
M feet 73,836 637,881 66,033 512,504 97,306 722,693

Pulp wood,cords
Timber, hewn, squared,

or sided, cubic feet 207, 554 41,131 139,150 33,357 184, 742 28,912
All other unmanuiac-

tnred 3,621,782 3,752, 103 4,102,436
Lumber-

Boards, planks, deals,
and other sawed luni-
ber,M feet - 720,937 10,673,317 589,232 8,878,474 710,538 10,906,661

Shingles, thousands 724,131 1,494,906 770,373 1,602,909 758,725 1,581,421
All other 1,753,532 1,545,384 1,649,314

Manufactures of wood-
Cabinet ware or house-

hold furniture 942,967 712,565 738,229
Wood pulp, tons 116,881 3,387,770 144,796 3,602,668 167,504 4,500,955
All other manniactured. . 2,157,685 2,179, 688 2,278,085

Total 74,578,674 82, 511,489 95,606,869
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TABIE 21.-,Sumnary of mt ports offorest products and nLanUfaetUre8 thereof/or the fisca'
years 1905, 1904, 1905, 1906, and 1907-Continued.
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Material.
1906 1907

Quantity. Value. Quantity. Value.

Bark, hemlock, cords 7,467 $35, 860 6,744 $30, 757
Charcoal, bushels 774,501 42,856 144,802 8,516
Chemicals, drugs, etc.:

Cinchona bark, pounds 4,076,553 383,726 3,515,958 380,512
Dyewoods-

Logwood,tons - 37,313 496,551 38,230 478,636
Logwood, extracts of, pounds 3,390,316 290,179 4,796,655 379,927
All other 109,515 54, 902

Gums-
Arabic, pounds 4,055,223 232,715 7,068,066 393,581
Camphor, crude, pounds 1,668,744 608,440 3,138,070 1,572,863
Chicle, pounds 5,641,508 1,495,366 6,732,581 2,139,204
Copal, cowrie, and dammar, pounds. - 20,448,703 1, 914 663 26,651,736 2,835,332
Gambier or terra japonics,pounds.. - 31,278,485 1,118,910 28,865,617 977,009
Shellac, pounds 15,780,090 5,107,542 17,785,960 5,821,688
All other 1,423,088 1,234,479

Quebracho, extract of, pounds 79,033,584 2,319,785
Sumac, ground,pounds 15,131,539 237,309 12,487,103 267,239

Cork, wood or bark, unmanufactured 1,837,134 2,386,052
India rubber, etc.:

Balato, pounds 374,220 152,689 799,201 305,041
Guayule, pounds 1,187,596 24,613
Gutta-percha,pounds 500,770 188,161 546,890 201,339
(lutta joolatong, pounds 21,390,116 733,074 28,437,660 1,085,098
India rubber, pounds 57, 844,345 45,114,450 76,963,838 58,919,981

Ivory, vegetable,pounds 21,076,508 516,607 16,602,229 464,931
Palm leaf, natural 8,114 14,779
Tanning material, n.e. s 1,419,962

Mangrove bark, tons 20,693 426,431
Quebracho wood, tons 66,810 840,779
All other in a crude state 84,406

Tar and pitch of wood, barrels 1,363 6,504 1,330 6,928
Turpentine, spirits of, gallons 158,730 59,273 35,386 16, 110
Wood, and manufactures of:

Unmanufactured-
Cabinet woods-

Mahogany,M feet 36,619 2,470,072 51,899 3,263,718
All other 1,334,748 2,091,882

Logs and round timber, M feet 100,592 773,260 97,573 938,501
Pulp wood, cords 650,366 2,792,751
Timber, hewn, squared, or sided, cu-

bic feet 256,180 46,770
All other unmanutactured 4,353,034 2,384,743

Lumber-
Boards, plan1s, deals. and other

sawed lumber, 36 feet 949,717 14, 813,733 934,195 16,256,350
Shingles,thousands 900,856 1,852,612 881,003 1,940,001
All other 2,700,505 2,764,015

Manufactures of wood-
Cabinet ware or household furniture 1,011,335 1,132,697
Wood pulp, tons 157,224 4,584,942 213,110 6,348,857
All other manufactured 2,591,605 3,057,456

Total 100,065,394 226,610,899
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There have been some changes in the classification of imports since
1906, most of them being toward making the record more complete
and specific. The Bureau of Statistics has added two important
items to the list, namely, extract of quebracho, with a value of
$2,319,785, and pulp wood, with a value of$2,792,751. The imports of
mahogany exceeded any oi the preceding four years by over 1,500,000
feet, though the average value was about $4.50 per thousand less
than in 1906.

The hewed, sided, or squared timber classification was discarded
in 1907, its place being taken in part by the 650,366 cords of pulp
wood and in part by all other unmanufactured wood. Tanning
materials, not elsewhre specified, were separated into mangrove
bark, quebracho wood, and all others in a crude state, the total being
very slightly less than in 1906. In 1903, 720,937,000 board feet of
boards, planks, and other sawed lumber, valued at $10,673,317, or
$14.80 per M, were imported; in 1907 the imports of this class of
material amounted to 934,195,000 board feet, valued at $16,255,350,
or $17.40 per M.

IMPORTS OF FOREST PRODUCTS, BY PORTS, 1907.

Table 22 shows the imports of forest products for the year ending
June 30, 1907, by ports. The Atlantic ports received 78 per cent;
the Northern border and Lake ports, 18.7 per cent; the Gulf ports,
1.1 per cent; the Pacific coast ports, I per cent; Mexican border
ports, 0.8 per cent, and the interior ports, 0.4 per cent.
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TABLII 22.-Import. of foreat producta and manufactures thereoffor the year end'ing June
30, 1907.

Material.
Atlantc ports.

.

Gulf ports. Mexican border
p

Quantity. Value. Quantity. Value. Quantity. Value.

Bark, hemlock,eords 1,233 $5,614
Charcoal, bushels 1,255 419 5 $3 100 $45
Chemicals, drugs, etc.:

Cinchona bark, pounds 3,515,119 380,440
Dyewoods-

Logwood, tons 38,230 478,636
Logwood, extracts of,

pounds 4,795,332 379,790
AU other 54,797

Gums-
Arabic, pounds 7,059,408 392,678
Camphor, crude, pounds... 3,138,067 1,572,862
Chicle, pounds 4,009,571 1,1.58,164 4,584 913 191 72
Cope!, cowrie, and dammar,

pounds 26,506,919 2,814,946
Gambier or terra japonica,

pounds 25,139,857 953,659
Shellac, pounds 17,638,115 5,806,722
All other 1,210,435

Quebracho,extract of, pounds.. 79,033,584 2,319,785
Sumac, ground, pounds 11,734,654 246,618

Cork, wood or bark, unmanufac-.
tured 2,309,082 4

India rubber, etc.:
Balata, fTee7 pounds
Balata, dutiable, pounds 201 305 41

Guayule, pounds 1,187,596 24,613
Gutta-percha, pounds 535,981 191,318 -

Gutta joolatong, pounds 28,305,395 1,081,353
India rubber, pounds 73,666,135 57,585,443 437,643 286, 479 2,817,806 1,013,252

Ivory, vegetable, pounds 16,175,581 453,621
Palm leaf, natural 14,763
Tanning materials, n. e. a.:

Mangrove bark, tons 39,693 426,431
Quebracho wood, tons 66,810 840,779 -

All other in a crude state 71, 493 2,562
Tsr and pitch of wood, barrels 240 1,225
Turpentine, spirits of, gallons 31,056 13,640 1,320 660 3,000 1,793
Wood, and manufactures of:

tTnmanufactured-
Cabinet woods-

Mahogany, M feet 32,381 2,248,285 17,904 880,977
All other 1,880,049 123,482

Logs and round timber, M
feet 33,072 376,828

Pulp wood, cords 24,932 104,158
All other unmanufactured.. 2,108,878 2, 471 4,720

Lumber-
Boards, planks, deals, and

other sawed lumber, M
feet 158,093 2,328,942 1,869 47,732

Shingles, thousands 151,811 332,362
All other 1,207,103 135 764

Manufactures of wood-
Cabinet ware or household

furniture 1,004,358 7,210 341
Wood pulp, tons 82,193 3,685,913 240 10,193
All other 2,357,824 55,512 6,164

Total 98,748,334 1,397,633 1,051.764
Per cent 78.0 1. 1 08
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TABLE 22.-Int ports offorest products and manufactures thereof for the year ending June
30, 1907-Continued.

MateriaL
Pacific ports. Northern border and Lake

ports.

Quantity. Value. Quantity. Value.

Bark, hemlock, cords 5,511 829,143
Chareoal, bushels 77 $28 143,369 8,021
Chemicals, drugs, etc.:

Cinehona bark, pounds 265 46
Dyewoods-

Logwood, tons
Logwood, extracts of, pounds 6 5 1,317 132
All other 105Gums-
Arabic, pounds 4,001 383
Camphor, crude, pounds 3
Chicle, pounds 2,210,421 839,998
CopsI, cowrie, and danunar, pounds 96,268 14,224 78,549 6,162
Gambler or terra japonica, pounds 725,760 23,350
Shellac, pounds 129,600 7,593 18,245 7,373
All other 7,929 14,198

Quebracho, extract of, pounds
Sumac, ground, pounds 490,435 9,798 262,014 10,823

Cork, wood or bark, unmanufactured 31 46,055
India rubber, etc.:

Balata, free, pounds
Balata dutiable, pounds
Guayule, pounds
Gutta-percha, pounds
Gutta joolatong, pounds 132,265 3,745

8,277 8,018

India rubber, pounds 24,776 18,640 8,435 6,309
Ivory, vegetable, pounds 426,648 11,310
Palm leaf, natural 16
Tanning materials, n. e. s.:

Mangrove bark, tons
Quebracho wood, tons
All other in a crude state 7,941

Tar and pitch of wood, barrels 1,064 5,485 26 218
Turpentine, spirits of, gallons 10 17
Wood, and manufactures of:

Unnianufactured-
Cabinet woods-

Mahogany, M feet 447 20,610 306 38,420
All other 52,441 11,013

Logs and round timber, M feet 33,289 268,159 31,212 293,514
Pulp wood, cords 625,444 2,688,593
All other unmanufactured 121,894 125,145

Lumber-
Boards, planks, deals, and other sawed

lunber, M feet 6,907 114,508 760,654 13,752,354
Shingles, thousands 80,262 180,246 649,430 1,427,393
All other 96,593 1,458,796

Manufactutes of wood-
Cabinet ware or household furniture 19,252 54,655
Wood pulp, tons 207 10,495 128,130 2,570,333
All other 337,433 217,756

Total 1,320,480 23,622,220
Per cent 1.0 18. 7
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TABLE 22.-Imports offorest products and manufactures thereof for the year ending June
30, 1907-Continued.

The principal products received through other ports in excess of
those through Atlantic ports are pulpwood, boards, deals, planks,
shingles, and wood pulp. Of these products the larger proportion is
received through the Northern border and lake ports, coming, of
course, from Canada. It is particularly interesting to note that the
quantity of sawed and hewed timber and lumber imported through
the Lake ports in 1907 was 63 per cent of the amount of the same
classes of material exported from the Gulf ports. Of the total impor-
tation of forest products in the year 1907, india rubber furnished 46.5
per cent of the value; sawed lumber, 12.8 per cent; wood pulp, 5
per cent. Pulpwood and all other unmanufactured together, 4.1 per
cent, which items are equivalent to the 1906 clasification of all other
unmanufactiired and timber, hewed, squared, and sided.
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Material.
Interior ports. Total.

Quantity. Value. Quantity. Value.

Bark, hemlock, cords 6,744 $30,757
Charcoal, bushels 144,802 8,516
Chemicals, drugs, etc.:

Cinchons. bark, pounds 574 3,515,868 380,552
Dyawoods-

Logwood, tons 38,230 478,636
Logwood, extracts of, pounds 4,796,655 379,927
All other 54,902

Gums-
Arabic, pounds 4,657 520 7,068,066 393,581
Camphor, crude, pounds 3,138,070 1,572,863
Chicle, pounds 467,514 140,057 6,732,581 2,139,204
Cops.!, cowrie, and damnacr, pounds 26,681,736 2,835,332
Gambler or terra japonica, pounds 28,8115,617 977,009
Shellac, pounds 17,785,960 5,821,688
All other 1,917 1,234,479

Quebracho, extract of, pounds 79,033,584 2,319,785
Sumac, ground, pounds

Cork, wood or bark, unnianufactured
12,487,103 267,239

2,356,052
India rubber, etc.:

Balata, free, pounds
Balata, dutiable, pounds
Guayule, pounds
Gutta-percha, pounds
Outta joolatong, pounds

}

2,632 2,003

799,201

1,187,596
546, 890

28,437,660

305,041

24,613
201,339

1,085,098
India rubber, pounds

Ivory, vegetable, pounds
Palm leaf, natural

9,020 0,838 76,963,838
16,602,229

58,919,981
464,931
14,779

Tanning materials, n. e. 5.:
Mangrove bark, tons
Quebranho wood, tons
All other in a crude state

Tar and pitch of wood, barrels
Turpentine, spirits of, gallons

2,410

20,693
66,810

1,330
35,386

426,431
840,779

84,406
6,928

16,110
Wood, and manufactures of:

Unmanufactured-
Cabinet woode-

Mahogany, M feet 861 96,126 51,899 3,263,718
All other 11,897 2,091,882

Logs and round timber, M feet
Pulp wood, cords

97,573
650,3611

038, 501
2,792,751

All other unmanufactured 21,635 2,384,743
Lumber-

Boards, planks, deals, and other sawed
lumber, M feet 672 11,814 934,195 16,255,310

Shingles, thousands
All other 624

881,003 1,940,001
2,764,015

Manufactures of wood-
Cabinet ware or household furniture 46,851 1,132,667
Wood pulp, tons 2,340 71,923 213,110 6,348,857
All other 52,767 3,057,456

Total 470,465 126,610,809
Per cent 0. 4 100.0
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MAHOGANY.

The total quantity of mahogany imported during the year ending
June 30, 1907, was 51,899,000 feet, as shown in Table 23. Of this
amount North America supplied 56.0 per cent and Europe 29.7 per
cent.

Though Europe only supplied a little more than half as much
mahogany as there was imported from North America, its total value
was considerably more, due to the finer quality of the logs that came
through the English markets.

TABLE 23.Imports of mahogany for the year ending June 30, 1907.

Mexico furnished 49.4 per cent of the mahogany received from
North America. It is interesting to note that though Mexico fur-
nished about 300,000 feet more than the United Kingdom, the value
of the logs from the United Kingdom was more than twice that from
Mexico. British Honduras followed with 18.6 per cent, Cuba with
11.2 per cent, Nicaragiia with 9 per cent, and Honduras with 5.4 per
cent. Nearly all-91 per centof the mahogany received from
Europe came through the United Kingdom. No mahogany is pro-
duced in Europe, but mahogany and other cabinet woods are fre-
quently shipped to Europe from the tropical regions and then reshipped
to other countries. All of the mahogany from Asia was furnished by
the East Indies; Colombia furnished all of the mahogany received
from South America.

OTHER CABINET WOODS.

The importations of cabinet woods, exclusive of mahogany, in
1907 are given in Table 24. Their total value was $2,091,882, of
which North America furnished 76.3 per cent and Europe 15.5 per
cent.

TABLE 24.Imports of all other cabinet woods for the year ending June 30, 1907.

From Value. Percent. From Value. Percent.

North America $1, 196,621 76.3 Africa 812, 688 0.6
Europe 324, 650 15. 5 Oceania 3,267 . 2
South America 118,910 5.7

2,091,882 100. 0Asia 35, 702 1.7 Total.

From- M board
feet. Per cent.

North America 29,071 16. 0
Europe 10,412 29. 7
Africa 3, 253 6.3
South America 3, 175 6. 1
Asia 988 1.9

Total 51,899 100. 0
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Cuba furnished more than six-tenths of the total value of other
cabinet woods received from North America; Haiti, one-eleventh,
and Mexico, one-ninth. The United Kingdom supplied more than two-
thirds of the value of imports from Europe. Brazil led iii South
America wiih one-half of the value of imports, followed by Colombia
with one-fourth, and Venezuela with over one-sixth. Japan fur-
nished nearly nine-tenths of the imports from Asia.

OTHER WOOD.

Nearly all of the logs and round or shaped timbers, sawed lumber,
and shingles given in Table 22 were received from Canada and con-
sisted principally of white pine. The majority of the tar and pitch
of wood comes from Germany and Belgium, and imports of spirits of
turpentine are from Russia in Europe, Germany, Mexico, and Hon-
duras, in the order named

COMPARISON OF EXPORTS AND IMPORTS OF TIMBER AND
UNMANUFACTURED WOOD.

A comparison of the exports and imports of timber and unmanufac-
tured wood for the year ending June 30, 1907, is given in Table 25.

TABLE 25. Value of exports and imports of timber and unmanufactured wood for the year
ending June 30, 1907.

Material. Exports. Imports.

Mahogany
All other cabinet woods

$3,263,718
2,091,882

Sawed timber $13, 101, 178
Hewed timber 890,106
Logs and round timber 3,645,180 938,501
Pulp wood 2,792,751
Boards, deals, plank, and other sawed lumber 39,861,352 16,255,350
Joists and scantling 752, 152
Shingles 53,261 1,940,001
Box shooks 939,724
All other shooks 1,409,595
Staves 5,127,522
Headings 157,553
All other lumber 3,578,452 2,764,015
All other unmanufactured 2,384,743

Total 69,516,075 32,430,961
Per cent of total forest products 55. 0 5.6

The total value of the exports of material of this class was
$69,516,075, or 55 per cent of the value of all exports of forest prod-
ucts; the value of the imports in 1907 was $32,430,961, or 25.6 per
cent of the value of all imports of forest products. The total quan-
tity of wood imported in 1907 was equivalent to about 1,700,000,000
board feet, or approximately two-thirds of the quantity exported.

Approved:
JAMES WILSON,

Secretary of Agri culture.
WASHINGTON, D. C., May 12, 1908.
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