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The distance from the bottom of the cliff to the top of the erosion

columns is 275 feet,
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THE WORK OF THE COLORADO RIVER 5

bars are almost of the same color as the water and are
continually changing. Here a low alluvial bank is being
washed away, there a broad flat is forming. With the
exception of the Rio Grande in New Mexico, and the Gila,
which joins the Colorado at Yuma, no other river is known
to be so laden with silt. No other river is so rapidly re-
moving the highlands through which it flows.

ra - Bl ey -;. 4 ST R = R

"‘ L= ) I:‘_.:‘] - 't* W Fa ‘g.h_'_,.- > R
oy i --* Ak F 141 Jn A Y

s s vk AN N

b e i oea

i

S ni A ]
NS L e X
R, T -

FIG. 2.—LooKING DOWN THE COLORADO RIVER FROM ABOVE THE NEEDLES

Over a large portion of the watershed of the Colorado
the rainfall is light. This fact might lead one to think
that upon its slopes the work of erosion would go on
more slowly than where the rainfall is heavy. This would,
however, be a wrong conclusion, for in places where there
is a great deal of rain the ground becomes covered with a
thick growth of vegetation which holds the soil ;lqml broken
rock fragments and keeps them from being carried away.






THE WORK OF THE COLORADO RIVER 7

can calculate that there would be deposited at the mouth of
the river every year, enough sediment to lie one foot deep
over sixty-six square miles of territory. Nearly one three-
hundredth part of the Colorado River water is silt, while
in the case of the Mississippl the silt forms only one part
in twenty-nine hundred.

R g
Fi16. 3. — LOOKING TOWARD THE DELTA OF THE COLORADO FROM YUMA

Now we are prepared to understand the origin of t!m
vast Jowlands about the head of the Gulf of California.
Long ago this gulf extended one hundred and 'ﬁfty miles
farther north than it does at present, so that it reached
nearly to the place where the little town of Indio now
stands in the northern end of the Colorado desert. :

When the Colorado River first began to flow, it E'[Tll]tlﬂld
its waters into the gulf not far from the spot Wh(’:l:ﬂ Yuma is
situated. The water was probably loaded with silt then as


















THE GRAND CANON OF THE COLORADO I3

much harder, yet one feels safer upon his own feet while
moving along the steep and narrow trail. Qur start is

Fic. 4. — A SCENE ON THE TRATL

made in the cool air of the early morning. Leaving th:::
top of the plateau, where among the pines the summer air
is seldom sultry, and the winters are cold and snowy, we
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Fi1G. 5.— CLIFFS ON THE TRAIL INTO THE GRAND CANON

carried around the face of a cliff on a sort of shelf made
of logs. It then passes through a crevice formed by the
splitting away of a huge piece of the wall. In many places
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4 his inner gorge has almoest vertical walls twelve hun.
dred to fifteen hundred feet high. We can sit upon the
brink under a ledge of rock which protects us from the
hot sun, and watch the river as we eat our luncheon.
Far below, almost directly under us, it rushes along.
T'he roar of the current rises but faintly to our ears.

FiG. 6. — THE INNER GORGE OF THE GRAND CARON OF THE COLORADO

The water is very muddy and not at all like the clear
mountain streams, far away upon the continental divide,
which unite to form the river. It seems as if the water,
ashamed of its soiled appearance, wanted to hide from
the sight of men. If so, it has succeeded well, for it can
be seen only at rare intervals from the top of the cafion
walls, and even at the bottom of the main canon the river
itself is not visible unless one stands upon the very brink

of the granite gorge.









20 THE WESTERN UNITED STATES

and there rise above the soil or are exposed in the cafions,
and you will find that they all appear to have been formed
by fire.

These rocks are dark in color and very hard. They are

not arranged in regular layers like sandstone and shale;
many of them show numerous little cavities which once con-
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F1G. 7.—SNAKE RIVER AT IDAHO FALLS
Just beginning to cut a canon in the volcanic plateau

tained steam. These cavities give to the rock a slag-like
appearance. In this kind of rock, which we shall call lava,
there are, of course, no remains of shells or bones of ani-
mals such as are often found in rocks formed from sand
or clay.

Do not picture to yourself the Columbia plateau as one
continuous stretch of level land, for it is broken by many









HOW THE COLUMBIA PLATEAU WAS MADE 23

Evidently they had once lived about the borders of the lake,
and the streams had washed their bones into the water and
mingled them with the sediment.

One of these animals appears to have been an ancestor
of the present horse. It was about the size of a sheep,
and had three toes instead of one. Another, probably a

Fic. 8. —BLUE LAKEs, IDAHO

Formed by springs issuing from underneath the lava of the plateau

very dangerous animal, was related to our present hog,
but stood nearly seven feet high. Others resembled the
rhinoceros, camel, tapir, or peccary. All but the peccary
are now extinct upon this continent. Of the carnivorous
animals there were wolves and cats of large size,

The eruptions continued, filling the valleys little by
little, until in places the lava reached a thickness of nearly
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markﬂed by tremblings of the earth, explosive noises, and a
sky filled with dust and clouds, might last for many years.
Then came a long period of rest when the falling rains,
gathering in dashing torrents, cut deep gullies down the
sides of the mountain.
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F1G. 9. — Prrr RivEr CANON, NORTHERN CALIFORNIA
The plateau is built of layers of lava

The volcanoes at last ceased to grow any higher, for the
lava, if the eruptions continued, formed new craters at
their bases. It is probable that all these great peaks have
been extinct for several thousand years, although some
are much older and more worn away than others. One
of these volcanoes has completely disappeared, and in its
place lies that wonderful sheet of water known as Crater
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land excavated a cafion which to-day is more than a mile
deep. The upper twenty-five hundred feet of the cafion are
cut into the lava of the plateau, and the lower three thousand
into the underlying granite. The cafion is not so pictu-
resque as the Colorado, for it has no rocks with variegated
coloring or castellated walls. Its sides are, however, ex-
ceedingly precipitous and it is difficult to enter.

Fi1G. 10. — SHOSHONE FALLS, SNAKE RIVER, IDAHO

Along portions of the lower Columbia and Snake rivers,
navigation is obstructed by rapids and waterfalls. The
presence of these falls teaches us that these streams are
still at work cutting their channels deeper. The Snake

River in its upper course has as yet cut only a very shallow
channel in the hard lava, and the beautiful Shoshone Falls
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FiG, 11.— CaARON oF CROOKED RIVER NEAR THE DES CHUTES RIVER

Eroded in the Columbia plateau









32 THE WESTERN UNITED STATES

ing, but if the crust is hard the forms which she produces
are often so remarkable that they arouse our wonder and
admiration.

In shaping the Sierra Nevada mountains Nature had
a grand opportunity. Here she produced the Yosemite
Valley, which has a setting of cliffs and waterfalls that
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FIG. 12.— SAN JOoAQUIN RIVER EMERGING UPON THE PLAIN OF THE
GREAT VALLEY

attract people from all over the world. Hetch-Hetchy
Valley at the north of the Yosemite, and Tehipite and
King's River cafons at the south, are interesting places,
but not so majestic and inspiring as the Yosemite.

Nature never seems satisfied with her work. After she
has created a piece of wonderful scenery she proceeds to de-
stroy it. The great cliffs of the Yosemite will sometime lose
their grandeur and be replaced by gentle slopes down which



CANONS OF THE SIERRA NEVADA MOUNTAINS 33
the streams will flow quietly. The mountains of the Lauren-
tian highlands in the northeastern portion of the continent
undoubtedly were once lofty and picturesque, but there were
no people upon the earth at that time to enjoy this scenery.
Now these mountains have become old and are nearly worn
down.

%=/ _ TH" (R
Fi1G. 13.— WHERE THE CANONS BEGIN UNDER PrEcipITOUS PEAKS
The head of the King's River

In one portion of the earth after another, Nature raises
great mountain ranges and immediately proceeds to remove
them. This continent was discovered and California was
settled at the right time for the Sierra Nevadas to be seen
in all their grandeur.

When the pioneers came in sight of the Sierra Nevada
(snowy range), they little dreamed of the cafions hidden
among these mountains. Gold, and not scenery, was the
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Fic. 15.— THE CA
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AN OREGON GLACIER 43

of the peaks, which slopes down to the north and is thus
particularly well adapted to catch and retain the drifting
snows. Consequently the glacier to which it gives rise i‘s
of exceptional size, being nearly three miles long and half
a mile wide.

The easiest path to the Three Sisters is by way
of the McKenzie River from Eugene, Oregon. The
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Fi1G, 16.—THE THREE SISTERS, FROM THE NORTH

Showing snow-fields and glacier, Fields of recent lava appear in the foreground

McKenzie is a noted stream and one of the most beautiful
in the state. The river courses through dense forests, and
its clear, cold water is filled with trout. " So tempes-
tuous is the weather about the Cascade range that July is
almost the only month in which one can visit the Three
Sisters without danger of being caught in severe storms.
The traveller leaves the river a few miles above






AN OREGON GLACIER 45

surface which it touches. The fragments are dropped
at the end of the glacier, and the smaller pebbles are
washed away down the stream that flows from the melting
ice.

We follow up the little glacial creek, past ICY SNOW-
banks and through groves of fir trees where the warm
sunshine brings out the resinous odors. Upon one side of

F1G. 17.— GLACIER ON THE THREE SISTERS

the cafion there lies a field of black lava which not many
hundreds of years ago forced this glacial creek from an
earlier channel into its present bed. Now we come upon
what appears at first to be a snow-bank lying across the
course of the stream, and from beneath which its waters
issue. Deep cracks in the outer mass of snow show the
clear, pale-green ice below. This is the lower cnd. of the
glacier which we have been so long a time in reaching.






AN OREGON GLACIER 47

The safest arrangement is to tie a company of people
together with a stout rope, so that if one falls into a crevice
the rope will save him. Toward the middle of the glacier
the ice becomes so badly fissured that it is necessary to
turn toward the right margin. There are two sets of these
fissures, one parallel to the direction in which the glacier is

Fic. 18.— MORAINE AT THE Exp oF THE GLACIER

moving, the other at right angles. They are due to the strain
to which the ice is subjected as it moves along at an uneven
rate and over a surface composed of holiows and ridges.
Leaving the glacier, we climb upon 2 long low ridge of
gravel and boulders mixed with fragments of ice. The
fragments of rock which have fallen upon the surface
of the ice or been torn from the rock over which it is mov-
ing, have been heaped up along its sides somewhat as a






AN OREGON GLACIER 40

ing the summits and will soon envelop the spot where we
stand. We go down by a different path, but over almost
continuous snow-fields, for more than two miles. The
return is much easier than the ascent, although if one lost
his footing upon some steep slope, it would mean a long
slide or tumble. The solid earth is reached without acci-
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Fic. 19.— A BOULDER LEFT BY A GLACIER

dent. What a relief to have some firm hold for the
feet again! Climbing over a field of rough lava is easier
than toiling through soft snow.

The region about the Three Sisters is just as nature left
it, for the home of the nearest settler is many miles away.
Although now it has few visitors, this country will become
attractive when its wonderful volcanic and glacial phe-
nomena are better known.












EARTHQUAKES AND MOUNTAIN BUILDING 53
the edge of a sheet of tin upon which sand has been
sprinkled, the tin vibrates over its whole extent, as is
shown by the jumping of the sand grains. Because of
like elasticity in the materials which make up the surface
of the earth, the vibrations produced by an explosion are
carried through the solid earth for hundreds of miles.

FIG, 20. — EARTHQUAKE FISSURES NEAR MonNo LAKE, CALIFORNIA

The records of earthquakes show that they are much
more violent and occur oftener where the crust of the
earth is being disturbed by folding. We have seen that
there are two main causes of earthquakes: the slipping
of portions of the earth past each other along a fissure,
and the contact of water with very hot rocks far below
the surface. It is probable that the earthquakes which
occur so often in the western portion of the United States



54 THE WESTERN UNITED STATES

are due to the first of these causes. The numerous
extinct volcanoes show that at one period this region was
frequently shaken by explosive eruptions.

Mono Lake (see Fig. 42, page 99), at the eastern base
of the Sierra Nevada Range, has been a centre for explo-

F1G, 21.— THE WASATCH RANGE
From Salt Lake City

sive eruptions, which were extremely violent at one time.
The islands which rise in the lake are shattered, while
Black Point, upon the northern shore, has been uplifted
by an explosion from beneath, which split the rocks apart
and formed deep fissures.

It is an interesting fact that in the Cordilleran region
the mountains have been increasing in height in very re-
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EARTHQUAKES AND MOUNTAIN BUILDING 55

cent years. We might almost say that they are growing
to-day. In this region, then, we can actually see how
mountains are made ; we do not have to depend upon de-
scriptions of the manner in which they are supposed to
have been made thousands of years ago.

Any good map will show that the mountains of the
Cordilleran region have in general a north and south

FIG. 22. — BLUFF FORMED BY AN EARTHQUAKE
At the foot of the Wasatch Range, Utah

direction. Their direction was determined by fissures
formed long ago in the crust of the earth. Movements
have continued to take place along many of these fissures
up to the present time, and probably will continue for
some time to come.

In order to become better acquainted with these remark-
able mountains, let us examine some of them, taking first
the Wasatch Range in eastern Utah. The range has an
elevation of nearly eleven thousand feet, rising gradually






1SNID § e 2y} ul aimpoelj yea1s v £q pauliog

SNIVINNO VAVAHN VHNHIS AHL d0 HOV,] NAZISVy — £z ‘oI







EARTHQUAKES AND MOUNTAIN BUILDING 50

borhood of San Francisco. Severe earthquakes have
taken place along this line since the country was settled.
The pressure and grinding of the earth upon opposite sides
of the fissures has formed long low ridges of earth. Small
valleys have been blocked, and the old stage road from Los
Angeles to Bakersfield, which followed the course of the
fissures for a number of miles, has been almost obliterated.

F16, 24.— ELIZABETH LAKE, CALIFORNIA

/i alle imari : ake vements
Occupying a valley primarily due to earthquake mo

Hundreds of cliffs and mountain scarps throughout the
West have come into existence as the results of movements
such as we have been describing. Where the disturbances
have been recent the mountains are bold and picturesque.
Those produced in earlier times are in many instances so
worn away that it is difficult to tell with certainty how

they were made.
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Mississippl River and its tributaries has had a very unevent-
ful history, although at times earthquakes may have oc-

curred and the sky may have been darkened by ashes from
eruptions in distant parts of the earth.

It is in the country west of the Rockies, the region last
to be explored and settled, that the objects of our search
come to light. Here are volcanoes and lava fields so ex-
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Fi1G. 25.— FI1sSURE IN THE LAvA, SHADOW MOUNTAIN

The groovings in the lava show that it was squeezed out in a half-solid condition

tensive as almost to bury from sight the older surface of
the earth. Some of them appear as if but yesterday they
had been glowing with heat.

In the Cordilleran region Nature has carried on her
work with a master hand. She has lifted the earth’s crust
to form a great plateau. Portions of the plateau she has
broken, projecting the fragments upward to form lofty
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In the case of the volcano which we are studying, the
lapilli are so black that they give the cone the appearance
of being darkened by the shadow of a cloud, and on this
account the peak is named Shadow Mountain. As the
days are usually bright here, the shadow effect is very
striking.

Fi1G. 26. — EDGe oF LAvA FIELD, WITH PUMICE IN THE FOREGROUND

MNear Shadow Mountain

There are several smaller craters, east of the main one,
which also threw out volcanic sand and lapilli. The sur-
rounding hills are of volcanic origin, although very much
older than Shadow Mountain. These hills are covered
with pine forests; but trees or plants have gained only
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Now let us imagine ourselves transported to northern
California. Near Lassen Peak, the southernmost of the
great volcanoes of the Cascade Range, there lies another
field of recent volcanic activity of even greater interest
than the first. The centre of attraction is Cinder Cone, simi-
lar to Shadow Mountain in its manner of formation as well
as in materials, but more symmetrical in form. Upon one

F1G. 27.— THE CRATER OF CINDER CONE

side is a field of black lava several miles in extent, while
volcanic sand has been spread over all the adjacent country.

As nearly as can be determined, only a little more than
two hundred years ago the valley now occupied by Cinder
Cone and the lava fields gave no indication of ever be-
coming a new centre of volcanic action. It has been
thousands of years since the ancient volcanic peaks and
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grow upon the sand and gradually to encroach upon the
barren wastes about Cinder Cone. It appeared as if
there were to be no more eruptions. But the volcano
was only resting. At about the time, perhaps, when the
gold seekers began to pour across the continent to Cali-
fornia, there was another eruption; but this time it took

Fi1G. 28. — CINDER CONE
The trees were killed by the last eruption of volcanic ashes

the form of a lava flow and was so quiet as to create no
disturbance in the surrounding country.

A stream of thick, viscous lava flowed slowly out of an
opening at the southern base of Cinder Cone. As the
lava crept down the gentle slopes of the valley, it crusted
over, forming a black, slag-like surface. The surface was
from time to time broken up and mixed with the softer
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portions beneath, so that the movement of the flow was
still further retarded. At the lower end of the valley the
lava occupied a portion of a body of water now known as
I.ake Bidwell; its rugged front made a dam across the
valley above, forming Snag Lake. The stumps of the

F1G. 29.—THE LAsT LAVA Frow IN THE UNITED STATES

At Cinder Cone, California. It formed a dam across a valley, thus creating
Snag Lake

trees which were killed by the water when the lake was
first formed are still standing.

One’s feet sink deep into volcanic sands, and walking
is tiresome. The lava field resulting from the last erup-
tion is free from sand, but its rough surface, formed of
broken blocks, is difficult to cross.

A few charred stumps rise out of the sand, pathetic
remnants of the forest trees that were growing at the









MUD VOLCANOES OF THE COLORADO DESERT 71

and mud, instead of fire and lava, have been concerned in
their building.

Once it required a long journey in wagons or upon
horseback to reach the mud volcanoces, but now the rail-
road takes us within three miles of the spot. We alight
from the train before a section house which stands in the

Fic. 30. — Mup VoLcANOES, COLORADO DESERT

midst of the great desert. Far, far away stretches the
barren clay floor of the ancient lake. Here and there are
scattered stunted shrubs, the only specimens of plant life
which have been able to withstand the alkali in the clay.

Seen from the station, the volcanoes appear like dark
specks almost upon the horizon, but in reality they are
not far away, and an hour’s brisk walk will bring us to
them. The mud springs, which are scattered over an area
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More commonly the pools are crusted about with a
white deposit of salt, for 'they all contain more or less of
this substance in solution. Around a few of the pools the
mud is stained with the red tinge of iron, and red lines
mark the paths of the streams as they run off from the
pools toward the still lower portions of the desert.

F1G. 31.— POT-HOLES

The built-up cones or volcanoes appear in every stage,
from the little ones a few inches high to the patriarchs,
which in some cases have reached a height of twelve feet.
These cones are formed by the hardening and piling up of
mud about the openings; but when they have reached the
height mentioned, the passages up through their centres,
corresponding in each case to the throat of a real volcano,
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become clogged and new holes are formed in the mud at
the base.

Many of these mud volcanoes closely resemble true vol-
canoes in form and structure. The mud which pours out
at the top forms
streams down the
slopes very like
those of molten
lava. New cones
are built upon
the sides or at
the bases of the
old ones in much
the same way as
are those in the
volcanic regions.

There are no
signs of volcanic
action in the vi-
cinity of these
mud springs, and
it is likely that
thie water is
forced to the
surface by large
quantities of gas
produced by chemical changes taking place deep within
the clay beds of the old lake. Similar springs occur farther
south, nearer the mouth of the Colorado River, in the
Yellowstone Park, and near Lassen Peak, but nowhere in
America except in the Colorado desert have they formed
such large and interesting mounds.

FiG. 32.— AN ExTiNct MuD VOLCANO

With small active one at its side
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paratively smooth surface which is partly exposed at low
tide. The fact that this surface is not marked by stream
channels, as is the !:md, helps us to realize the great differ-
ence between the irregular surface of the latter and the
plain-like character of the ocean floor.

Along the whole coast of California there are many old
sea beaches and cliffs which the waves abandoned long
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FiG, 33.— Point BucHON, CALIFORNIA
The waves are eating their way into the land

ago. The highest of these beaches lies so far up the
slopes of the mountains bordering the ocean that it makes
us wonder what the geography of California could have
been like when the region was so deeply submerged.

The lowest and newest terrace is the one shown in Fig.
35, ten feet above the ocean. Each succeeding terrace
is less distinct, and the highest, fourteen hundred feet in
elevation, can now be distinguished in only a few places.
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Where the old sea cliffs are best preserved they form a
series of broad, flat steps, rising one above the other., Each
bench, or terrace as it is commonly called, is a part of an
old plain cut out of the land by the waves when the ocean
stood at that level. The steeper slope rising at the back
is the remnant of the cliff against which the waves used to

FiG. 34.— OcEAN CAVE AT Low TIDE

Pebbles of a former beach are seen above

beat. If we are fortunate, we shall find at its base some
water-worn pebbles and possibly a few fragments of sea-
shells. The crumbling of the rocks and the erosive action
of the rills are fast destroying the old cliffs, so that in many
places they have entirely disappeared.

Upon the seaward face of San Pedro Hill, in southern
California, there are eleven terraces, rising to a height of
twelve hundred feet. What an interesting record this
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shows!  Long ago the land stood twelve hundred feet
lower than at present, and the waves beat about San Pedro
Hill, nearly submerging it. Then the land began to rise,
but stopped after a time, and the waves cut a terrace. The
upward movement was continued, with repeated intervals
of rest, until the land stood higher than it does now.

Fi1G. 35.— WAVE-cUT TERRACES

Point San Pedro, California

North of San Francisco there stands a terrace fourteen
hundred feet above the ocean. Numerous terraces appear
along the Oregon coast, but those in Washington are not
as high as those in California. It is probable that the
land in this region was not so deeply submerged.

The ancient shore lines of British Columbia and Alaska
are now deeply buried beneath the ocean, as those of Cali-
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San Francisco Bay occupies a great stretch of lowland
at the meeting of several valleys of the Coast Ranges
and forms the outlet for the most important drainage
system of California. If this region had been settled
before the subsidence of the land which let in the ocean
through the Golden Gate, how the farmers would have
lamented the flooding of their fertile lands! But we can
understand how small the loss would have been, compared

F1G. 36. — IsLAND ROUNDED BY A GLACIER

Near Anacortes, Puget Sound

with the advantages to be gained from the magnificent
harbor which now exists here. If the land had not sunk
the history of the Pacific coast would have been far
different.

Puget Sound, another very important arm of the ocean,
is also a submerged valley, but it has had an entirely
different history from that of San Francisco Bay. The
valley was at one time occupied by a great glacier which
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came down from the Cascade Range and moved north-
west through the sound and into the Strait of Juan
de Fuca, scouring and polishing the rocks over which it
passed. A little island near Anacortes (Fig. 36) has been
rounded by the action of the ice into a form like a whale’s
back.

The sinking of the land flooded the lower Columbia
River and the mouth of the Willamette, so that ocean ships

FiG. 37. — AN ABANDONED OceAN CLIFF

Southern California

may now go up as far as Portland. The currents and
waves soon threw up bars across the mouths of the smaller
streams, and formed lagoons behind them. Ships fre-
quently have difficulty in entering many of the harbors
because of the sand bars which have been built up part
way to the surface of the water.
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It is thought that along some portions of the coast there
has recently been a slight upward movement of the land.
Figure 37 shows a bit of California coast, near San Juan,
where the Santa Fé railroad has laid its tracks for several
miles along a strip of abandoned beach, at the base of a
cliff against which the waves once beat.

s
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F1G. 38. — LIMESTONE CLIFF, QUATSINO SOUND, VANCOUVER ISLAND

At the northern end of Vancouver island there is a deep
arm of the ocean called Quatsino Sound. A limestone
cliff upon the shore of this sound (Fig. 38) has been
undermined by the dissolving of the limestone, but now
the water lacks three feet of rising to the notch which

it recently formed.
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mvestigations. He sailed southward and entered a port
now known as Gray’s Harbor, where he spent several
days trading with the Indians. From this harbor he ran
on south for a few miles past Cape Disappointment, and
then sailed through an opening in the breakers into a bay
which he supposed formed the mouth of the river of which

FiG. 39. — A ScCeENE ON GRAY'S HARBOR, WASHINGTON

Showing sawmills and log booms

he was in search. He finally anchored, as he says, “in a
large river of fresh water.”

Later Captain Gray took the vessel twelve or fifteen
miles up the river, and would have gone farther if he had
not wandered into the wrong channel. When he left the
river he named it the Columbia in honor of his vessel.
Thus by the right of actual discovery the United States
was at last able to make good its claim to the river.
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The Astor company finally surrendered its establish-
ment to an English company, and in this way the control
of the river was transferred to England. With the return
of peace the post was restored to the United States, and its
location is marked now by the city of Astoria.
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Fi1G. 40.— TILLAMOOK Rock
Near the mouth of the Columbia River

What small things sometimes determine the trend of
great events! A little more care and energy on the part
of Vancouver or Meares would have placed the Columbia
River in the hands of the English. The existence of an
open river mouth without any breaking bar would have
brought about the same result.

The Spaniards came first to the Pacific slope, claiming
the whole coast as far north as the Russian possessions.
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Later the United States, by treaty with Spain and Russia,
acquired a right to all that portion of the Pacific coast of
North America which lies between California and the
Russian possessions. But because of the greater energy
of the English, and the failure upon the part of the United
States to realize the value of this vast region, a consider-
able section was again lost by the terms of the treaty which

Fic. 41.— ASTORIA, OREGON
At the mouth of the Columbia River

made the forty-ninth parallel the boundary line. The
intelligence and energy of Captain Gray alone preserved
to us the rich lands of Washington.
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mountains were covered with deep snows, and glaciers
crept down the slopes of the higher peaks. Great Salt
Lake covered all northwestern Utah ; to this former body
of water the name Bonneville has been given, in honor of
a noted trapper. Pyramid, Winnemucca, Carson, Walker,

Fi1G. 42. — MoxNO LAKE, CALIFORNIA

and Honey lakes, now separated from one another by sage-
brush deserts, were then united in one great lake, to which
the name Lahontan has been given, in honor of an early
French explorer.

[Lake I.ahontan covered a large portion of northwestern
Nevada and penetrated into Califormia. It was broken
into long winding arms and bays by various mountain
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ranges. The deepest portion of this ancient lake is now
occupied by Pyramid Lake, which is, perhaps, the most
picturesque of all the Basin lakes. Fish can live in the
waters of this lake, although nearly all the others are so
salty or so alkaline that they support none of the ordinary
forms of life.

Fi1G. 43.— Rounp HOLE, A SPRING IN THE SMOKE CREEK DESERT
Bed of old Lake Lahontan

Upon the Black Rock Desert, in nogthern Nevada, there
are large springs once covered by Lake Lahontan, in
which fish are found. It is thought that the ancestors of
these fish must have been left there at the time of the dry-
ing up of the water.

After the Glacial period the present arid climate began
ta prevail in the land. Hundreds of the shallow lakes
which had been scattered over this extensive region dis-
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appeared. Others contained water for only a portion of
each year. A body of water which is not permanent, but
comes and goes with the seasons, we call a playa lake.
Many of these playa lakes present in summer a hard,
yellow-clay floor of many miles in extent and entirely free
from vegetation. The beds of others are covered with a

FiG. 44.— RoGERS LAKE, MOHAVE DESERT

A playa lake

whitish crust, formed of the various salts which were in
solution in the lake water.

An important feature of the lakes of the Great Basin is
the presence of large quantities of such substances as
common salt, soda, borax, and nitre. The ocean is salt
because it has no outlet, while the rivers of the globe are
continually bringing into it various minerals, dissolved from
the rocks over which they flow. Lakes with outlets are not
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stand out distinctly upon the slopes of the enclosing
mountains.

The lake bed is now the seat of an important industry —
the gathering of the borax and its refining. There are
extensive buildings at one spot upon its border, and men
come and go across the blinding white surface. A twenty-
mule team dragging three huge wagons creeps slowly along

Fi1G. 45. — FREIGHTING BORAX ACROSS THE DESERT

the base of the distant mountains, but all that can be dis-
tinguished is a cloud of dust.

The slow crumbling of the rocks, and the setting free
of those constituents which are soluble, the work of the
streams in gathering the rock waste into the lakes, the dry
air and the heat of the long summer days, have all con-
spired together to give us these valuable deposits in the
dried-up lakes of the Great Basin.
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No portion of the earth seems to be without value to
man, The great bodies of water are convenient highways.
The rich valleys and timbered mountains offer useful prod-
ucts. Even the deserts, where living things of every de-
scription find the struggle for existence very hard, become
indispensable. If the climate in the Great Basin had been

F1G. 46, — MusHROOM ROCK, PYRAMID LAKE
Formed of calcareous tufa

moist, the salts would not have been preserved, but would
have been carried away to the ocean, from which only
common salt could have been recovered in commercial
quantities. :

The crossing of the Great Basin was dreaded by the early
emigrants on their way to the Pacific coast. In many cases
the locations of the few springs and water-courses were
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Frémont says again, “ With every stream I now expected
to see the great Buenaventura, and Carson (Kit Carson,
the famous scout) hurried cagerly to search on every one we
reached for beaver cuttings, which he always maintained
we should find only on waters which ran to the Pacific.”

But all the streams flowed in the wrong direction, until
at last the explorers grew weary of hunting for the river

FiG, 48. — PYRaMID ISLAND, PYRAMID LAKE, NEVADA

which had no existence. Although it was the middle of
the winter, Fremont determined to cross the lofty Sierras
which rose like a white wall to the west. Once over the
mountains, he hoped to gain the American settlements in
the Sacramento Valley, where already Sutter’s Fort had
been established.

The party ascended Walker River, dragging, with great
difficulty, a howitzer which they had brought with them.
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The snows grew deeper as storm succeeded storm. Feel-
ing that they were really lost, the disheartened men at
length abandoned the gun, at a spot which has since been
named Lost Cafion.

When their own provisions were nearly gone, the party
obtained some pine nuts and also several rabbits from
the Indians. A dog which had been brought along made

FiG. 49.— Lost CANON, EASTERN SLOPE OF THE SIERRA NEVADA MOUNTAINS

one good meal for the wayfarers. An Indian who had
been persuaded to act as guide pointed out the spot
where two white men, one of whom was Walker, a
noted frontiersman, had once crossed the mountains; but
the guide made them understand that it was impossible to
cross at that time of the year, saying, in his own language,
“ Rock upon rock, snow upon snow.”

Although they could advance only by breaking paths
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through the snow, and were reduced to eating mule and
horse flesh, yet the Frémont party pushed on. Finally
they reached the summit of the mountains and turned down
by the head of a stream flowing westward, which, proved
to be the American River. After three weeks more of
terrible suffering they came out of the mountains at Sut-
ter's Fort, where they obtained supplies and had an oppor-
tunity to rest and recruit.

Fi1c. 50.— FREMONT PEAK, MOHAVE DESERT

Frémont now recognized the incorrectness of the maps
which had so nearly caused the destruction of the party.
As he says in his notes: “ No river from the interior does,
or can, cross the Sierra Nevada, itself more lofty than the
Rocky Mountains. . . . There is no opening from the
Bay of San Francisco into the interior of the continent.”

When the return journey was begun the party did not
recross the high Sierras, but turned southward through
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the San Joaquin Valley and gained the Mohave Desert by
the way of Tehachapai pass. The route now led eastward
across the deserts and low mountain ranges of California
and southern Nevada, until at last Great Salt Lake was
reached.

Among the many geographical discoveries of the expe-
dition was the demonstration of the existence of the Great

F1G. §1.— SAGE-BRUSH IN THE GREAT BASIN

Basin. In his report, Frémont, while speaking of its vast
sterile valleys and of the Indians which inhabit them, says :
“That it is peopled we know, but miserably and sparsely
dispersed in single families . . . eating seeds and
insects, digeging roots (hence their name) [ Digger Indians ],
such is the condition of the greater part. Others are a
degree higher and live in communities upon some lake or
river from which they repulse the miserable Diggers.
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a daring leader among the trappers, organized a party for
its exploration. Washington Irving, in his history of Cap-
tain Bonneville, says of the party, “ A desert surrounded
them and stretched to the southwest as far as the eye
could reach, rivalling the deserts of Asia and Africa in ste-
rility. ‘T'here was neither tree, nor herbage, nor spring, nor

FIG, 52.—SCENE ON GREAT SALT LAKE

pool, nor running stream, nothing but parched wastes of
sand, where horse and rider were in danger of perishing.”

Although decreasing in area so rapidly, Great Salt Lake
is still the largest body of water in the western part of the
United States, and the largest salt lake within its boun-
daries. It has a length of seventy miles and a maximum
width of nearly fifty miles.

Desolate, indeed, must have appeared the surroundings
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smaller basins, thus giving rise to the lakes which have
already been described. The largest of these bodies of
water, and in some respects the most interesting, is Great
- Salt Lake.

This lake, lying close to the lofty Wasatch Range, re-
ceived so much water from numerous streams during the
Glacial period that it slowly spread over thousands of

FiG. 53.—OLD SHORE LINE OF LAKE BONNEVILLE

Foot of the Wasatch Range

square miles, overrunning the desert valleys and making
islands of the scattered mountain ranges. It extended
from north to south across Utah, into southern Idaho and
almost to the Arizona line, until this body of water, which
arose from so small beginnings, had become a veritable
inland sea, three hundred miles long, one hundred miles
wide, and one thousand feet deep.
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The water remained for a long time at the level of four
hundred feet below its highest stage. This fact is evident
from the width of the wave-cut terrace, which is the most
prominent of all those that mark the old levels along the
sides of the mountains. Finally, for some reason the cli-
mate began to change, the streams supplied less water to

Fi1G. 54.— REDp Rock Pass, SOUrHERN IDAHO
Outlet of Lake Bonneville

the lake, and the evaporation from its surface became
greater because the air was drier. As a result the lake
was lowered to such an extent that it lost its outlet. The
mighty river flowing down through Red Rock Cafon grew
smaller and at last dried up altogether.

In this manner the lake was again cut off from the
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There is no grander scenery in the United States than
that ot the Cascade Range; nor are there more dense
forests than those found upon its western slope. The
range 1s hidden in almost perpetual clouds and storms,
and they are fortunate who can reach its summit upon
a pleasant day.
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FiG. §5.— SuMMIT OF THE CASCADE RANGE, NEAR THE HEAD OF THE
SKAGIT RIVER

The forests of fir and hemlock have gained a foothold
nearly to the summit of the range. Upon the little benches
and in the protected nooks the trees grow thriftily, and
dense groves are found up to an elevation of nearly five
thousand feet; but upon the more exposed and rocky
slopes stunted trunks show the effect of a constant strug-
gle with the rocks and winds. Upon other slopes, too high
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How silently and yet with what momentum the river
sweeps on! The water is clear in summer, but in winter
it must be very muddy, for the Skagit is building one of
the largest deltas upon Puget Sound.

FiG. 56. — SkAGIT RIVER IN ITs MIDDLE COURSE

At Marble Mountain the traveller may, if he wishes,
leave his horses, hire an Indian canoe, and float down the
river to the nearest railroad station. The ride in the cedar
canoe, with an Indian at the stern carefully guiding it
past snags and boulders, is one of the pleasantest portions
of the trip. The winding river is followed for nearly fifty
miles. There is mile after mile of silent forest, the soli-
tude broken only here and there by camps of Indians who
are spending the summer by the river, fishing and picking
huckleberries. Now and then a call comes from one of
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Lhe delta is now practically joined to the eastern side of
the San Juan Islands. The railroad reaches the islands by
means of a trestle across the intervening tidal flats, deliver-
ing its load of logs at the mills and leaving the passengers
at the town of Anacortes, where they may take one of the
many steamers passing up and down the sound.
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FIG. §7.—THE DELTA OF THE SKAGIT RIVER

Enveloping former islands in Puget Sound

.
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Of all the deltas now forming about Puget Sound
that of the Skagit is the largest and most interesting.
One might think that the forests would so protect the
slopes that erosion would not be rapid, but the valleys of
all the tributary streams appear deeply filled with rock
fragments, which have, for the most part, accumulated
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Now the mountains become more rugged and rise more
steeply from the water’s edge. The steamer is very slow;
it takes all day to make the sixty miles, but no one is sorry.
Occasionally the whistle is sounded and the boat heads in

FIG, 53+—IJUUI{|]\TU DOWHN ON LAKE CHELAN

toward the land, where some camping party is on the
lookout for mail or a supply of provisions.

The lake averages less than two miles in width, and
seems all the narrower for being shut in between gigantic
mountains. For some miles we pass under the precipitous
cliffs of Goat Mountain, where formerly numerous herds
of mountain goats found pasturage.

At every bend in the lake the views become more grand
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into the ocean, their beds must be above sea level. Some
people think that the great glacier, which certainly at some
time occupied the depression in which the lake lies, dug
out the canon. This glacier was over three thousand feet
in thickness, for the rocks are grooved and polished to a
height of nearly two thousand feet above the surface of

FiG. 59. — GoaT MoOUNTAIN, NORTH SHORE OF LAKE CHELAN

the water. It is, nevertheless, improbable that the glacier
did anything more than deepen and widen the cafion some-
what. It was certainly made, as we at first supposed, by
a river which flowed through it at some remote period.
At that time the land of our Pacific coast must have stood
many hundred feet higher than it does now.

The surface of Lake Chelan is a little more than three
hundred feet above the bed of the Columbia River, which
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the easiest way to the sea, and finally excavated a cafion
for hundreds of miles. In a portion of its course the river
came close to the edge of the Cascade Range. The ancient
canon of Lake Chelan had been dammed up by the lava,
and a lake occupied a portion of the former bed of the
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FiG, bo.— LooKinGg DowN LAKE CHELAN FrROM THE UrPEr END

river. The Columbia could not cut its channel deep
enough to drain the lake, and there it remained.

Then another change came: the chimate grew cold and
heavy snows gathered upon the Cascade Range. The snow
did not all melt during the summers, but went on increas-
ing from year to year. The masses of snow moved gradu-
ally down the mountain slopes, growing more and more
icy until they became true glaciers.
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purposes. The baskets are still made in some places, and
are much sought after because of their beauty.

The Indians of northern California in building their
homes dug round, shallow holes, over which poles were
bent in the form of a half-circle, and then tied together
at the top. Bark was laid upon the outside, and earth
was thrown over the whole structure.

Fic. 61.— HoLes I8N ROCK, MADE FOR GRINDING Foob

“* Sweat houses " were built in much the same manner, and
were used chiefly during the winter. When an Indian
wished to take a sweat, hot stones were placed in one of
these houses, and after he had entered and all openings were
closed, he poured water upon the stones until the room
was filled with steam. After enduring this process as long
as he desired, the Indian came out and plunged into the
cold water of a near-by stream. As may be imagined, such
a bath often resulted disastrously to the weak or sick,
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lhe fact that the California Indians could support
themselves without any great exertion undoubtedly had
the effect of making them indolent, while in the ;lcxurt
regions of the Great Basin the struggle for something
to eat was so se-
vere that it kept
the natives in a de-
graded condition.

The Indians of
the Columbia basin
built better houses
than those farther
south. Where wood
_ was abundant their
B o _ | homes were similar

FIG. 62.— CALIFORNIA INDIAN BASKET In some respects to

those of the coast
Indians north of the mouth of the Columbia. Fish was their
main article of diet. At certain seasons of the year, when
salmon were plentiful, each tribe or group of Indians estab-
lished its camp near one of the many rapids and waterfalls
along the Columbia River. ILarge numbers of the salmon
were caught by the use of traps. After being partly dried
they were packed in bales for winter use. The fish thus pre-
pared were considered very valuable and formed an article
of trade with the tribes living farther from the river.

The Indians inhabiting the coast northward from the
mouth of the Columbia were different in many respects
from those farther south or inland. They built better
homes, took more pains with their clothing, were skilled
in the making of canoes, and showed marked ability in
navigating the stormy waters of the channels and sounds.
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The Vancouver Island Indians are called Nootkas, from
the name of an important tribe upon the west coast. Those
of Queen Charlotte Islands, still farther north, are known
as Haidas. These two groups are very similar. They live
upon the shores of densely wooded, mountainous lands and
travel little except by water. Some of the canoes which
these tribes construct are over fifty feet long and will easily
carry from fifty to one hundred persons. Such a canoe is
hewn out of a single cedar log, and presents a very grace-
ful appearance with its upward-
curving bow. In these boats
the Indians take trips of hun-
dreds of miles.

A ride 1n one of the large
canoes is an interesting expe-
rience. When a party starts
out to visit the neighboring
villages, carrying invitations
to a festival, the men are gayly
dressed, and shout and sing in
unison as they ply their pad-
dles. The great canoe jumps
up and onward like a living
thing at every stroke of the

Fic. 04. — FLATHEAD LNDIAN : _ 3
WOMAN, VANCOUVER ISLAND paddles, which are dipped into

the water all at once as the

rowers keep time to their songs. But this enthusiasm
quickly disappears if a head wind comes up, and the
party goes ashore to wait for the breeze to turn in a
more favorable direction.

These Indians, as might be supposed, live largely upon
fish. Berries are abundant during the summer and are
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also much used for food. The clothing of the Indians
was originally a sort of blanket made of the woven fibres
of cedar bark, or more rarely, of the skins of animals,
although among the northern tribes skins were used almost
exclusively. Matting made of the cedar bark is still in
common use in their houses.

R e e el

Fi1G. 65.—Inpian Housks, FOrRT RUPERT, VANCOUVER ISLAND

Among the Vancouver Island Indians, a few have pe-
culiarly flattened foreheads (Fig. 64). This deformity is
produced by binding a piece of board upon the forehead
in babyhood and leaving it there while the head is
growing.

The villages are located in some protected spot where
the canoes can lie in safety. The buildings are strung
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wind which blows down the
eastern slope of the Rocky
Mountains and out upon
the Great Plains. This
wind is so named because
it blows from the direction
of the Chinook Indians’
country. The ““Chinook "
jargon 1s a strange sort of
mixed language with which
nearly all the tribes of the
Northwest are familiar. It
is formed of words from the
Chinook language, together
with others from different
Indian languages, French-
Canadian, and English.
Through the influence of
the trappers and traders
the “Chinook"” has come
into wide use, so that by
means of it conversation
can be carried on with
tribes speaking different
languages.

Although there are so
many different tribes, with
great diversities of lan-
guage, throughout the
West, they were probably
all derived from the same
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Fic. 66. —TorEM PoLE
Alert Bay, British Columbia

source. As we go north the similarity between the coast
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reaching a village of the Mandan Indians in tie present
state of North Dakota, where the explorers spent the
winter. Thus far they were in a region frequently visited
by the traders and trappers from St. Louis.

FiG. 65.— THE GREAT FALLS OF THE MISSOURI

In the spring they pushed on again in canoes, at length
entering an unknown region. The Missouri forked so fre-
quently that it was often difficult to determine which was
the main stream. To the surprise of the travellers, the
country appeared to be uninhabited, so that they could get
no assistance from the Indians. Only a small stock of
provisions remained, and as the party numbered about
thirty, it was necessary to keep hunters out in advance all
the time.
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the Great Plains (Fig. 68). Gradually the river became
smaller, and at last the travellers came to the point where
it divided into three branches, to which they gave the
names of Gallatin, Madison, and Jefferson forks. The

Fic. 68. — THE GATE OF THE MOUNTAINS

The Missouri River at the entrance to the Rocky Mountains

party made their way up the latter fork, which flowed
from a westerly direction.

Now they began to look anxiously for the Indians, from
whom it would be necessary to get horses to transport
their baggage when the river should become too small for
the canoes. This region was inhabited by the Shoshones.
It may well be asked how it happened that these Ind-
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north among the mountains. At this time their sufferings
were Intense. Food became so scarce that they were
obliged to eat their horses. After many weary days they
again reached the stream, but this time at a point where it
was navigable. They floated down to its junction with the

Fic. 69, —CeLiLo Farvrs, CoLuMBIA RIVER

Lewis or Snake River, where the growing city of Lewis-
ton now stands. At this point they met the Nez Percés
Indians, who assisted them in every possible way.

The party continued down the Snake River in canoes
until they finally reached the Columbia. The difficulties
of navigation were great, for at intervals of every few
miles the river was broken by rapids through which it was
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erected. The camp was called Fort Clatsop. While in
their winter quarters the party cultivated friendly relations
with the Indians, and made extensive notes upon their
habits and characteristics.

In the spring, since no ship had appeared which would
carry them back by water, LLewis and Clark determined to
return overland. First, however, they left some records

Fic, 70.—THE CASCADES OF THE COLUMBIA

A steamer going up to the locks

with the Indians, with directions that these should be
given to the captain of any ship which might happen
to visit the mouth of the Columbia. The leaders wished
to make sure that if anything happened to the party
the knowledge gained by their explorations should not
be lost.

One can imagine with what pleasure the men turned
homeward. Although they had started with flour, rice,
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Fort Ross 1s now a pleasant, quiet hamlet. A store
and a farm-house have been added to the old buildings.
Behind the sloping meadows rise the partly wooded hills,
while in front lies the little bay where once the boats of
the Russian and Aleut seal hunters moved to and fro.

FiG. 72. — RussiaAN BrLocKHOUSE, ForT Ross

Occasionally a small schooner visits the cove for the pur-
pose of loading wood or tan-bark for the San Francisco
market.

Fort Ross was never marked by serious strife and seems
destined to go on in its quiet way. The blockhouses are
rotting and beginning to lean with age, and in time all
evidences of the once formidable Russian post will have
disappeared.
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the United States. In the sun it is of course much hotter.
Many a person has lost his life in trying to cross the heated
valley in the middle of a summer day instead of making
the journey at night.

Dangerous as this region is, even now when we know
so much about it, it was of course much more dangerous

F1G. 73. —ENTERING DEATH VALLEY

for the first white men who entered it. Only those who
have had some experience upon the desert can realize the
difficulties and dangers which beset the first emigrants
who attempted to cross the deserts lying between Salt
Lake City and the Sierra Nevada mountains. The story
of the sufferings and final escape of that party which, by
taking the wrong course, was lost in the great sink, is ex-
tremely interesting although sad. The valley received its
name from the experiences of the members of this party.
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arid. In the clear air the snow-covered peaks of the
Panamint Range began to be visible, although one hundred
miles away. The weary emigrants believed that these
peaks belonged to the Sierra Nevadas, and that beyond
them lay the green valleys of California. How great was
their mistake! The Panamint Range looks down upon
Death Valley with a bold and almost impassable front,
while still other broad deserts lie between this range and
the real Sierras.

Upon reaching the head of the Amargosa River the
party began to separate, for by this time many thought
only of saving their lives at any cost. Some followed
Furnace Creek to its sink in Death Valley ; others went
over the Funeral range and came down upen the lower
portion of the Amargosa River. In many cases the
wagons were abandoned and the oxen were killed for
food.

When they came into the sink we now know as Death
Valley, the members of the different parties began to feel
that they were really lost. From the records that have
come down to us we can see that they had not the slight-
est idea of the direction which they should take or of their
distance from the settlements in California. Fortunately
it was the winter season and the heat did not trouble
them ; moreover, the rains and snows furnished some
water.

None of the wagons were taken beyond the camp at the
western edge of the valley, under the towering peaks of
the Panamint Range. This place is now known as Ben-
nett's Wells. Here the wagons were broken up and
burned, and the loads, which were now very light, were
either taken by the men themselves or placed upon the
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FIG. 75.— MONTEZUMA’S CASTLE, BEAVER CREEK CARON, ARIZONA
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upon commanding rocks which are often surrounded by
almost inaccessible cliffs. To these elevated villages all
the food dnd water has to be carried from the valleys
below. The houses are solidly built of stone, and rise,
terrace-fashion, several stories in height, each succeeding
story standing a little back of the one below. These
houses can be entered only by a ladder from the outside.
In time of danger the ladders are drawn up so that the

FiG, 77.— GRINDING GRrAIN, LAGUNA, NEw MEeXIco

walls cannot be easily scaled. There are a number of
groups of the Pueblo Indians, but the Zuni and Moki
are perhaps as interesting as any of them. -

Wonderful indeed are some of the pueblo villages which
were still occupied at the time of the coming of the Span-
_ish, more than three centuries and a half ago. As in the
pueblos now occupied, there were no separate family
houses. The people of an entire pueblo lived in one
great building of many rooms. Some of the pueblos
were semi-circular, with a vertical wall upon the outside,
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while upon the inside the successive stories formed a
series of huge steps similar to the tiers of seats in an
ancient amphitheatre.

FiG. 78. — THE ENCHANTED MESA
The summit was once the site of an Indian pueblo

In the pueblo of Pecos were the largest buildings of this
kind ever discovered. One had three hundred and seven-
teen rooms, and another five hundred and eighty-five. Taos
is another of the large pueblos, and is especially interest-
ing because it is still inhabited. This great building has
from three to six stories with several hundred rooms. In
the foreground of the photograph (Fig. 76) appears one
of the ovens in which the baking is done. In some of
these pueblos the women still grind their corn by hand in
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stone maliates, just as their ancestors did for many hundreds
and perhaps thousands of years.

In northwestern New Mexico there is a remarkable flat-
topped rock known as the Enchanted Mesa, which rises
with precipitous walls to a height of four hundred feet
above the valley in which
it stands. It was long be-
lieved that human beings
had never been upon this
rock, although there were
traditions to the effect that
a village once existed upon
its summit. According to
the tradition, the breaking
away of a great mass of
rock left the summit inac-
cessible ever afterward.
The cliffs were scaled re-
cently by the aid of ropes,
and evidences were found,
in the shape of pottery
fragments, to show that the Indians had once inhabited
the mesa. Two or three miles away, across the valley,
i1s the large village of Acoma, where a great deal of pot-
tery is made for sale.

The pottery of the Pueblo Indians is very attractive,
and their religious festivals and peculiar dances draw many
visitors. These Indians no longer fear attacks from the
savage Apache or Navajo, but they have become so used
to their rock fortresses that it is not likely they will soon
leave them. The Navajos now live in peace and raise
large herds of sheep and goats; while the more savage

FiG. 79. — POTTERY OF THE ACOMA
INDIANS, NEW MEXICO
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Apaches have been gathered upon reservations, never
more to go upon the war-path. Most of the Apaches
still live in their rude brush habitations.

While the Pueblo Indians make attractive pottery, the
Navajos are noted for their blankets. The wool, which
1s taken from their herds, is dyed different colors, and

Fi1G. 80. —NAvA]0 WOMAN WEAVING A BLANKET

woven upon their simple looms into the most beautiful
and costly blankets.

We usually think of the native inhabitants of America
as leading a wild and rude life, moving from place to
place in search of food, and constantly engaged in warfare
with one another. The Pueblo Indians alone are different.
Possibly if the white man had never come to America these
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Go where we will, from the moist heat of the tropics or
the dry heat of the deserts to the icy north, we find that
everywhere the plants and animals are suited to the climate
of the particular place in which they live. Therefore we
might conclude that they thrive better in those places than
they would anywhere else, but that is not always true.

A struggle 1s going on continually among plants for a
footing in the soil and for a share of the sunshine. The
weaker plants are generally killed, while those hardy
enough to survive have to adapt themselves to new condi-
tions of life, becoming stunted and deformed upon barren
slopes; but they have plenty of room there because fewer
plants are striving for the same place.

It is not likely that the deserts of the southwest have
always been as dry as they are now. As the amount of -
rainfall slowly lessened through thousands of years, the
animals could migrate when it became too dry; but the
plants, fixed in one place, had either to give up and die, or
change their characters and habits to suit the demands
" of the changing climate. The fact that these extremely
dry deserts are filled with plant life to-day is without doubt
due to this ability to change.

In a moist, warm climate plants are luxuriant; they take
up a large amount of water through their roots and evapo-
rate it through the leaves. If placed in a desert, such
plants would immediately wither and die. To avoid too
rapid evaporation the bodies of the desert plants have
become smaller, and their leaves have either shrunk
greatly or wholly disappeared. Strong-smelling, resinous
juices exude from the remaining leaves and stems, and form
a surface varnish through which water passes with difficulty.

Some forms of plant life, such as the prickly-pear, are
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provided with fleshy stems which hold a supply of moisture
to be drawn upon during the long dry season. Men and
animals are sometimes saved from death by chewing the
pulp of the prickly-pear or other cactuses. After a period
of exceptional drought, the stems of the prickly-pear lose
their bright green color and become shrunken.

F1G. 81.— PRICKLY-PEAR, BALL CACTUS, AND SPANISH BAYONET

The development of the underground part of the plant
i1s frequently out of all proportion to the part above the
surface. The manzanita, which grows in the semi-arid
climate of southern California, is a low shrub with branches
that are rarely large enough for fuel. The roots, how-
ever, are large and massive, and are extensively used for
firewood.

The desert plants are armed, not only against the
dry air, but against the wandering animals which would
bite them and suck their juices. The smell of the sage-
brush is such that very few animals will touch it. Other
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plants are protected by thorns. In fact, the drier the
region, the more thorny are its plants. A little shrub
called the crucifixion
thorn has no leaves at
all, nothing but long,
sharp spines. Besides
the straight thorns there
are curved and also
barbed ones, for every
conceivable form is rep-
resented among the
plants of these dry lands.

As the desert plants
are armed against the
animals, so the animals
are armed against each
other. Many of the in-
sects and reptiles are
extremely poisonous ; the
greater the heat of their
habitat, the more dangerous are their bites. The horned
toad, while not poisonous, is protected by having horny
spines upon its head and back. The little rattlesnake
known as the ‘“side-winder” is perhaps the most danger-
ous of all, although the tarantula, centipede, and scorpion
are formidable foes. The Gila monster, long believed to
be so dangerous, is now considered non-poisonous under
ordinary conditions.

The desert tortoise is perhaps the most remarkable of
all the animals of the desert. It is rare, and little is
known of its habits except that it lives in the most arid
valleys of southeastern California, far removed from any

Fi6. 82. — CrucIiFixion THORN
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water. This tortoise has a diameter across its shell of at
least eighteen inches. Its flesh is much prized by the
Indians and prospectors. A specimen which had been
without water for an indefinite period was dissected, and
the discovery was made that upon each side there was a
membranous sac, containing clear water, perhaps a pint

-------

Fi1G. 83.—THE GiLA MONSTER

in all. The desert tortoise, then, carries his store of
water with him, and is thus enabled to go many months
without a new supply.

A trip across the deserts of the lower Colorado in spriflg,
before the bracing air of winter has entirely gone, is one
never to be forgotten. The poisonous insects and reptiles
are not at this time warmed up to full activity, while many
peculiar plants are just coming into bloom.

Let us study some of the strange forms growing thickly
over the rocky slopes and sandy plains. There are miles
of forest, but not such a forestas we are accustomed to see.
Tall, fluted columns of the giant cactus (saguaro), with
rows of sharp spines, reach upward to a height of from
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twenty to fifty feet. At one or more nodes, bud-like
branches spring from the main trunk and, curving upward,
form columns about the parent stem.

The giant cactus bears near the top a purple flower and
a large, edible fruit. This fruit, which has a red pulp, is
a favorite food with the Indians, and also with many
insects and birds. It 1s gathered by means of long forked

FiG. 84. —THE ParLo VERDE TREE AND SAGUARO
4

sticks, for if it should drop to the ground it would be
broken. The pulp of the stalk yields a little juice or sap
which is used by the Indians when hard pressed for water.

Scattered among the huge club-shaped columns of the
saguaro is the cholla, the next largest of the cactuses.
This species, which is tree-like in its branching and in rare
cases grows to a height of twelve feet, bears bright red
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or yellow flowers. One must approach with care, for its
jointed stems are so easily broken that at the slightest
touch of the hand or clothing, pieces break off and adhere
firmly by means of their sharp curved and barbed spines.
Another species of the cholla is small, reaching but a foot
or two above the ground, but this and other low forms so
cover the ground in places that one has to be constantly on
guard to keep from running the spines into his feet.

These are not all the plants of this wonderful forest.
The ocatilla is a cactus-like form having a group of long
slender stems bunched tagethef
at the root. In the spring each
is tipped with a spike of red
flowers, and as the snake-like
stalks wave in the breeze they
present an appearance scarcely
less attractive than the saguaro.

Scattered among the vegeta-
tion just mentioned is the palo
verde (green tree), so named
from the yellowish green of its
bark. It is remarkable for the
small size of the leaves, which
afford scarcely any shade for
the traveller upon a hot summer day. (Fig. 84.)

Along the dry water courses we find the mesquite, a tree
which does not grow upon the gravelly plains and rocky
slopes, for it needs more moisture than most of the desert
vegetation. In the spring it puts out delicate green leaves
which form a pleasing contrast with the other plants.

Riding through one of these forests in the deepening
twilight, one is impressed with a feeling of awe and mys-
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tery by the strange, weird shapes outlined against the sky.
In the cooler air of evening the animals come from their
retreats. The insects and the snakes are then abroad, and
if one'is on foot the sudden buzz of a rattlesnake is not
a pleasant sound to hear.

Fi1G, 87.— MEsQUITE TREE, SANTA CRUZ VALLEY, SOUTHERN ARIZONA

The prickly-pear prefers slopes not quite so dry and
hot as those of the forest just described. Its broad, spade-
like, jointed stems are very interesting. The red fruit
clustered upon their extremities is not disagreeable to the
taste, but is covered with a soft, prickly down.

Associated with the prickly-pear is a species of agave,
but this does not grow so large in Arizona as it does
farther south in Mexico. The plant is familiar to us as
the common century plant of our gardens. The long
fleshy leaves with spines at the ends are clustered at the
surface of the ground, and from their centre, at blooming
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time, rises a tall flower stalk. The agave requires many
years to mature. When the flower stalk has once started
it grows rapidly, but after blossoming the plant dies.

The mezcal, or pulque, the national drink of the Mexi-
cans, is made from the sap of the agave. The fibre of
the agave, known as sisal hemp, is used in the manufac-
ture of rope, twine, mats, brushes, etc. Other parts of the
plant have various uses.

FiG. 88. — THE AGAVE Fi1G. 89.— SPANISH BAYONET
IN BLooMm

There are many kinds of yucca in the more elevated
portions of the desert. They range in size from those
only two or three feet high, of which the Spanish bayonet
is a type, to the giant yucca of the Mohave Desert, which
attains the proportions of a tree and forms thick forests
over an area of many miles. The Spanish bayonet, with
its long stalk of white, waxy blossoms, presents a very
beautiful appearance, as do also the young specimens of
the tree yucca.
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At rare intervals, once perhaps in many years, there is
an unusual amount of rainfall in the spring, and in a few
weeks the desert becomes transformed as if by magic.
Seeds germinate, the presence of which one would never
have suspected in the drier .
weather. In an incredibly |
short time the long gravelly or
sandy slopes about the bases of
the mountains are covered with
a veritable carpet of green, yel-
low, and red. The sand verbena,
the evening primrose, baby blue-
eyes, and different kinds of lilies
grow so thickly in places that
every footstep crushes them.

But in a few short days the
beauty has disappeared. The
seeds mature speedily and drop
into the sand. A hot wind
withers the stems and leaves and blows them away ; drift-
ing sands take the place of the rich carpet. How readily
these plants have adapted themselves to the brief period
in which life is possible !

Thus it is that this vast region about the lower Colorado,
although so dry and hot, and at first sight apparently so
unfitted for sustaining life, nevertheless supports its share.
Many of the plant forms have assumed strange and mon-
strous shapes in their efforts to withstand the hard condi-
tions in the struggle for existence, while others simply lie
in waiting, sleeping during the long dry year, but ready to
spring into life when the favorable showers come, as they
sometimes do.

PO S|
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THE PONY EXPRESS

ALTHOUGH it is only a little more than fifty years since
the discovery of gold was made and the rapid settlement
of the West began, what a change has come over this
great region! It was at first supposed to be impossible
to connect the growing settlements upon the Pacific with
the East by anything more than a wagon road, and those
who advocated the building of a railroad were ridiculed.
Now the journey across the continent is made upon smooth
steel tracks in comfortable coaches, for the skill of the
engineer has overcome the difficulties of the desert, the
mountain wall, and the cafion.

The pioneers who pushed westward from the Mississippi
River with their slow ox-teams took all summer to reach
the fertile valleys of California and Oregon, and considered
themselves fortunate if they arrived at their destination
before the coming of the winter storms.

The first overland stage line was established by way of
New Mexico and Arizona, terminating at Los Angeles.
Twenty-two days were required for this part of the tire-
some and dangerous trip. The route was longer and more
desert-like than that farther north across Nevada, but the
winter storms were avoided. .

The stage-coach proved too slow for the needs of the
growing settlements upon the Pacific slope. A telegraph
line was planned, but it could not be completed for some
time, and even then it was probable that the Indians would
destroy the poles and wires.

198
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Then came the idea of a relay of fast messengers upon
horseback, and the pony express was organized. It is
difficult to believe that by this means the journey of two
thousand miles between St. Joseph, a point upon the
Missouri a little above Kansas City, and Sacramento,
California, was once made in about eight days. This is
only a little more than twice the time required by the
fast trains at present.

For two years the trip was regularly made in about nine
days, averaging two hundred and twenty miles a day. It
can be readily understood that this wonderful feat required
many relays of mén and horses scattered along the route.
The express rider had no well-graded roads to follow, but
only the rough trail of the emigrants. This led across
broad deserts and over rugged mountains, and throughout
most of the journey exposed the rider to the attacks of
Indians.

Let us take a map and trace the route of the express.
It followed closely the main overland trail which the gold-
seekers had opened. Now towns and cities are scattered
along the old trail, and the railroad crosses and recrosses
it. But let us try to picture the country as it appeared
in its wild state.

Mountains, valleys and plains made up the landscape.
Vast herds of buffalo darkened the Great Plains east of
the Rocky Mountains, while farther west were numerous
bands of antelope. The streams were filled with beaver
and other fur-bearing animals. Here and there along the
rivers were Indian villages with their curiously shaped
tepees. Even the deserts of Nevada were not uninhab-
ited, for the Indians lived there also, gathered in little
family groups about the desolate springs.
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When we speak of the overland trail we do not mean a
narrow path for animals, but the wagon road, rude though
it was, which the early emigrants had made. They were
determined to cross the continent, no matter what the
difficulties and dangers. Wagons could be drawn by the
oxen over the plains and deserts with little difficulty,
although there were some dangerous rivers to be crossed.
Mountains and cafions offered the most serious obstruc-
tions. In many places the wagons had to be let down
over precipices with ropes, or be taken apart and carried
piece by piece around the obstructions.

It was not the mountains alone which made the trip
‘““across the plains” one long to be remembered. It was
often difficult to obtain water and fodder for the animals,
and at many points savage Indians, bent upon plunder,
were in hiding, waiting for a chance to stampede the
cattle or kill the emigrants. The way was marked by
abandoned wagons, household goods, bones of cattle, and
the graves of human beings.

The trail led from the Missouri across the state of Kan-
sas to the Platte River, then followed this long stream
to its head at South Pass on the continental divide.
From the South Pass the trail led southwest past Fort
Bridger, in southwestern Wyoming, through Echo Cafion

and over Emigrant pass of the Wasatch Range down to -

Salt Lake City, which had been founded but a short time
before the discovery of gold. West of Salt Lake City
the trail skirted the northern shore of the Great Salt
Lake, and after passing a low mountain divide in what is
now northwestern Utah, reached the head waters of the
Humboldt River. Thence the path ran along by this river
down to the place where it disappeared in a vast sandy

S T
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desert known as the sink of the Carson. The Carson
River, after the dreary desert was passed, led the emigrants
still westward toward a wall of mighty mountains known
as the Sierra Nevada. Here Nature seemed to have done
her utmost to shut off California, with its fertile valleys
and rich gold-fields, from the longing eyes of the emigrants.

FiG. g1.— CHIMNEY Rock

On the old overland trail near the Platte River, western Nebraska

There are, however, several low places in the range, and
through one of these openings, at the head of the Carson
River, the travellers gained the western slope of the moun-
tains. Then in good time they reached the mining town
of Placerville, and at length Sacramento, the capital of
California. .

In order that the pony express might make the time
required over the two thousand miles, five hundred horses
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Indians near the trail kept them from their duty. One
of the few riders who are still living says that he was
never afraid except on dark, cloudy nights. At such
times he made no attempt to guide his horse, but trusting
to the intelligence of the well-trained animal, gave it rein,
and at the same time spurred it to its utmost speed. Think

Fi1G6. 92. — PALISADES OF THE HUMBOLDT RIVER, NEVADA

MNear the overland trail

of riding at such speed into the dark night, not knowing
what is ahead of you! The rider’s only safety lay in the
carefulness and sagacity of the horse. Such a ride called
for more courage than did a conflict with Indians!

The pony express carried no passengers. It carried
no freight, not even the usual express package. The









206 THE WESTERN UNITED STATES

rivers upon that portion of the coast which the English
occupied, their settlements did not spread westward as
rapidly as they otherwise would have done. The country
was covered with dense forests, and savage Indians dis-
puted the right to occupy it. In time, however, passes
were found leading over the Appalachian Mountains to
the Ohio River and through the Mohawk Valley to the
region of the Great Lakes.

The advantages for travel offered by the St. Lawrence
River and the chain of lakes above it were utilized at an
early day. The route of the French missionary explorers
and fur traders was from Montreal up the Ottawa River,
then by a short portage and a series of small lakes to Lake
Huron. Fromethis point the most remote shores of Lakes
Superior and Michigan could be easily reached. By the
aid of several small bodies of water west of Lake Superior,
Lake Winnipeg and Great Slave Lake were finally discov-
ered; but from this point the waterways into the West
were small and could be followed no farther, so that it was
a long time before the Rocky Mountains were crossed.

By floating down the Illinois River the French arrived
at the Mississippi, explored much of its course, and took
possession of the country in advance of the English. This
fact was directly due to the difficulties which the Eng-
lish explorers experienced in forcing their way over the
Appalachian highlands.

The Spanish explored the southern shores of the conti-
nent, and crossing the Isthmus, were the first to behold
the Pacific. The fact that the Pacific coast of North Amer-
ica was so easily reached at this point gave the Spanish a
great advantage, and explains why they gained such a hold
upon the lands bordering that ocean. It was a compara-
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The Rocky Mountains decrease in height toward the
south, near the line between New Mexico and Colorado.
Here is situated Raton Pass, an ancient Indian highway
from the valley of the Arkansas to the Rio Grande.
In the early half of the last century this trail was much
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FiG. 93.— O~ THE CONTINENTAL DIVIDE IN SOUTHWESTERN WYOMING

used by the caravans of traders and came to be known as
the Santa Fé trail.

In the early days of the American occupation of Cali-
fornia, the Santa Fé trail became an important route to
the Pacific. From the Mexican town of Santa Fé it led
down the valley of the Rio Grande, following the old road
to Mexico, and then turned west across the broad plateau
of the continental divide, not far from the present course
of the Southern Pacific Railroad. Passing Tucson, the
road kept near the course of the Gila River to Fort Yuma,
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city of Walla Walla. From this place the emigrants
followed the Columbia River to The Dalles, whence they
proceeded either by boat or raft until Fort Vancouver and
the mouth of the Willamette were finally gained. Wagons
were taken through on this route, and it was not dangerous,

FIG. 94.— THE OLD SanTA Fii TRAIL

Over this thousands of freight and emigrant wagons have passed

although accidents sometimes happened at the Cascades,
where locks were built at a later day.

The emigrants for California, who were the * most
numerous, turned southwest at South Pass, and after
crossing the Wasatch Range through Emigration Cafion,
came out upon the plain of Great Salt LLake. Then, trav-
ersing desert plains, they reached the Humboldt River,
which they followed until it sank into the sands.
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through which it runs, determining as far as possible the
surveyor's reasons for selecting that particular course.
Some of the railroads follow for long distances the routes
of the emigrants. The emigrants, in their turn, often
made use of the ancient Indian trails.

F1G. 95.— THE CARSON PASs, SUMMIT OF SIERRA NEVADA MOUNTAINS
One of the main emigrant routes to the Pacific Coast

While Nature seems to have striven to raise impassable
barriers to shut off the Pacific slope from the rest of
the continent, yet she failed at some points, and through
the unguarded passes the wild animals and Indians first
found their way. Then came the trappers, prospectors,
farmers, and at last the railroad, until the wilderness was
over-run.
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that time a constantly increasing tide of gold-seekers has
been pushing out into the unexplored portions of the earth.
Comparatively few of these men have become wealthy, but
their discoveries have led to the settlement of new regions
and to the growth of important industries. In truth, if it
were not for the depos-
its of valuable metals,
large areas of the desert
and mountainous West
would be of small value.

The prospector needs
little capital except
health and strength, but
he must be willing to
lead a rough life. He
will be more likely to
succeed if he knows
something about the dif-
ferent kinds of minerals
and rocks, and is able
to distinguish the valu-
able ones from those
which are of little or
no worth.

The prospector may have a pack-horse and a second
horse to ride, or he may go afoot with merely two burros
to carry blankets, provisions, and tools. A burro costs
little and will live upon almost anything. The variety
of food that can be carried is not large; such things as
bacon, flour, sugar, beans, and coffee are the most impor-
tant. With the rifle one may frequently add to the supply.
This, you may think, is pretty hard fare, but life in the

FiG, 96.— A PROSPECTOR IN THE DESERT
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open air will make one hungry enough to relish almost
any sort of food.

The prospector does not need a road or even a trail
He seeks the least-known portion of some mountain
district where he has an idea that gold may be found.
Through the canons he goes, and over the mountains,
either on horseback or driving the burros before him.
Water and grass are usually abundant, and the little
cavalcade stops where night overtakes it. In the desert
prospecting is more difficult and often dangerous, because
of the scarcity of water. It is necessary to know the loca-
tion of the few scattered springs, and to make one of the
burros useful in carrying water kegs. A spring must be
the starting-point in the morning, and a sufficient amount
of water must be taken to last until the traveller can get
back to the same spring or until he can reach another.

A pick, a shovel, and a hammer are among the most
important parts of the prospector’s outfit. Gold is a heavy
substance, and as it washes down the mountain sides and
into the gulches from some quartz vein, its weight finally
takes it to the bed-rock beneath the sand and gravel. With
his pick and shovel the prospector can reach the bed-rock.
He takes some of the gravel from its hiding-place close to
the rock, places it in a pan filled with water, and then,
with a peculiar rotary movement, washes away the lighter
materials, leaving the heavier substances and the gold, if
there is any, at the bottom of the pan. If there is no
trace of gold, the prospector goes on to another creek; but
if some of the yellow metal is washed out, he tests the
place thoroughly for more.

In searching for ledges the prospector spends his time
in the smaller gulches and upon the mountain sides.

- PR R
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Every piece of detached quartz that meets his eye is ex-
amined, and if any specks of gold appear, the search is
directed toward the vein or ledge from which the speci-
men came. With the hammer, pieces of quartz are broken
from the veins which here and there rise above the surface

FiG. 97.— A PRrOSPECTOR's CABIN IN THE ROCKY MOUNTAINS

of loose and crumbling rock. When the worker finds a
piece that is stained with iron and has the appearance
of carrying gold, he places it in his bag and keeps it for
further examination. At camp, the pieces of quartz are
pounded to a powder in a mortar and then washed in a
horn spoon. A string of fine grains of gold tells of the
discovery of a rich vein.

It is not usually an easy matter to find the home of a
piece of stray quartz upon the mountain side. Days and
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If they have enough to eat, the prospectors, in their
snug cabin, are comfortable and happy. The cabin is
built as near as possible to the mine, so that the men need
not be cut off from their work during the stormy weather.
The temperature underground is about the same in both
winter and summer, so that winter storms and summer
heat form no hindrance to the work.

F1G. g8.— MouTH OF A TUNNEL

Years spent in life of this kind lead men to love the
mountains. They feel a sympathy with Nature and a
companionship in her presence. When they have to visit
the town for supplies, they long to get back to their little
cabins. They feel lost in the whirl and confusion of the
city.

Summer is a delightful time at the many little miners’
cabins scattered through the mountains. The air is invig-
orating, the water pure and cold. There is everything in
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stream are gold. These yellow minerals that look like
gold have been called “fools’ gold ” because people have
sometimes been utterly deceived by them,

Upon the Pacific slope minerals are now being deposited
in some of the openings of the rocks from which hot

.
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F16. 99.— A GoLD-SILVER MINE
Summit of San Juan Range, Colorado

springs issue. A study of these springs has led to the
opinion that the gold-bearing quartz veins were formed in
a similar manner, but at a very remote time in the past.
The milky or glassy quartz, which is so hard that you
cannot scratch it with the point of your knife, the little
grains of pale yellow iron pyrites, and the grains and
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threads of gold scattered through the quartz, were at one
time in solution in water. This water came from some
region far down in the earth, farther than we can ever
reach with the deepest shafts, and there, where it is very
hot and the pressure is great, the water dissolved the little
particles of gold and other minerals from the rocks; and

F1G. 100,— HYDRAULIC MINING ON THE KLAMATH RIVER, CALIFORNIA

then, gathering them up, bore them along toward the sur-
face; depositing them as solid particles again in the form
of veins in the fissures through which the stream was
passing. :

As the rocks upon the surface decay and the crumbling
material is carried away by running water, the gold, being
very heavy, washes down the hillsides and is at last
gathered in the gulches. This fact explains why we
find gold both in veins and in the gravel of the streams.
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Getting gold from the veins is called quartz-mining.
Washing it from the gravel is called placer-mining ; and
if the gravel is deep and a powerful stream of water is
required, the work is called hydraulic mining.

Every one has heard of the Mother Lode of California.
Every miner wishes that his mine were upon this famous
lode, which is made up of a large number of quartz veins

Fic. 101.— MAy Rock, A VEIN oF QUARTZ ON THE MoTHER LODE

extending along the western slope of the Sierra Nevada
mountains, and is marked by hundreds of important
mines. A line of towns marks the course of the Mother
Lode for over a hundred miles. They are almost entirely
supported by the gold which the lode supplies.

The gold first discovered in California was placer gold.
After the miners had worked over the stream gravels and
had secured all that they could in that way, they began to
search for the home of the gold. It could not always
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have been in the creek beds, and the miners were correct
in thinking that it must have been washed from some other
place. Gold was so frequently found in pieces of loose
or float quartz that this fact finally turned their attention
to the quartz veins which were numerous upon the moun-
tain slopes. Then came the discovery of the series of
great quartz veins now known as the Mother Lode.

Fi1G. 102, — AN ARASTRA

When the miners first found the quartz flecked with
gold, they used the simplest means for separating the two
substances. If the quartz was very rich in gold, it was
pounded and ground fine in a hand mortar. Then the
lighter quartz was washed away and the gold left.

The miners also made use of the Mexican arastra.
This is a very crude apparatus, and is employed even now
by miners who.cannot afford to procure a stamp-mill. To
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build an arastra, a circular depression ten or twelve feet wide
and a foot or more deep is made in the ground. This de-
pression is lined with stone, which forms a hard bottom or
floor. Four bars extend outward from an upright post
placed in the middle of the floor, and a large flat stone is
fastened to the end of each bar by means of a rope. A

F16. 103. —THE STAMPS IN A QUARTZ-MILL

horse is hitched to one of the bars, which is purposely left
longer than the others. The ore is thrown into the arastra,
and water is admitted, a little at a time. As the horse is
driven around the stones are dragged over the circular
depression, crushing the ore and setting free the gold.
This way of separating the gold was too slow, and in
a short time the stamp-mill was invented.' It has grown
from a very simple affair into the great mill which crushes
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so cheaply that the ore which contains only two or three
dollars to the ton can be profitably worked.

Not all quartz veins carry gold. There are many in
which not a single speck of the precious metal can be
found. Gold usually prefers the society of quartz to that

FiG. 104.— MINING THE GRAVEL OF AN OLD RIVER-BED

of other substances, for minerals, like people, seem to
have their likes and dislikes. Along the Mother Lode,
however, gold is sometimes found in little bunches and
“stringers ”’ scattered through slate. In such cases the
slate is mined and sent to the mill.

Some miners devote themselves to pocket mining. They
trace the little seams in the rock, and where two seams
cross they sometimes find what they call a ‘“pocket.”
This is a mass of nearly pure gold of irregular shape,
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varying from a few dollars to thousands of dollars in value.
This kind of mining is very uncertain in its results, for a
man may make hundreds of dollars in one day, and then
not find anything more for months.

The western slope of the Sierra Nevada mountains was
once covered with the camps of thousands of placer miners,
Piles of boulders and gravel are scattered along the creeks
where the eager workers took out millions of dollars’ worth
of gold-dust and nuggets. Now many of the streams and
gulches are entirely deserted. But in other places, where
the quartz veins outcrop, there are scores of stamp-mills
at work, night and day, pounding out the gold. Some
of the mines have been sunk more than a half mile into
the earth, and the gold is still as abundant as ever.

In some portions of the mountains hydraulic mining is
more common than quartz-mining. Years ago many of
the rivers occupied different channels from their present
ones. The gravels of these old channels in the Sierra
Nevada mountains, and in other parts of the West where
gold-bearing veins occur, are rich in gold. In these chan-
nels the gold is so deeply buried that it cannot usually be
obtained by means of pick and shovel. In order that the
overlying gravel may be removed as cheaply as possible,
water is supplied by means of ditches, often many miles
long. From some near-by hill the stream is conducted

down to the mine in strong iron pipes. It thus acquires

a great force, and when directed against a gravel bank
rapidly washes it away. Torrents of water bearing bould-
ers, gravel, and sand, together with the particles of gold,
are turned into sluice boxes lined at the bottom with quick-
silver. This metal catches the gold and forms an amalgam
as it does in the quartz-mills.

P
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in the ground. The shaft of this mine is a thousand feet
deep, and is being continually extended downward. If we
wish to go down into the mine, we must put on some old
clothes and get the foreman to act as guide. The cage in
which we are to descend stands at the mouth of the shaft,
suspended by a steel rope. It looks much like the eleva-
tors found in city buildings. At different levels horizontal
passages, called drifts, extend to the right and left upon the
vein of copper ore. We step out of the car at one of these
levels and with lighted candles start to walk through a por-
tion of the mine. There are so many miles of tunnels that
it would take us days to go through them all.

Overhead, under our feet, and upon the sides of the
drift, lies the vein of copper ore, presenting a different
appearance at different places. The various ores sparkle
in the light and we gather specimens of each. The com-
mon ore is chalcopyrite, a copper sulphide; that is, it is
composed of copper and sulphur. It has a brass-yellow
color, but is often stained with beautiful iridescent tints.

- In places the chalcopyrite has been changed to the deli-

cate green carbonate of copper called malachite. In other
places it has given place to the oxide of copper. The
little crimson crystals of this mineral give bright metallic
reflections.

The deposit of copper ore is apparently inexhaustible,
for in places the vein widens so that chambers one hun-
dred feet wide and several hundred feet long and high
have been made in taking it out.

In going through the mine we have to be very careful
not to step into openings in the floor of the passages, or
drop rock fragments into them, for far below miners may be
working. The places where the men are taking out the ore
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are called * stopes,” and to reach them we have to crawl and
creep through all sorts of winding passages, now through
a “manhole,” and now down a long ladder which descends
into black depths.

From the stopes the ore, as it is blasted out, is shovelled
into chutes running down to some drift where there are
men with cars. Each
car holds about a ton
of ore, and after being
filled it is pushed along
the drift and upon a
cage which raises it to
the surface.

The mine 1s not wet,
for  thereig 'so - little
rain in this region that
there are few under-
ground streams. In
places, however, it is
warm, for when the oxy-
gen of the air reaches
the fresh sulphide it
begms 9 _le,dlzﬂ Fhe Fi1G. 106, — HOMES OF MINERS, BISBEE,
ore; that is, it begins Aeiaani
to burn it, and change
it into a different compound, just as fire changes wood
or coal. Wherever oxidation is going on, heat is produced.

Fresh air is constantly needed in these workings far
underground. A supply is forced down in pipes, and
then allowed to flow back to the surface. In this way a
thorough circulation is kept up.

Underground one loses all thought of the changes
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or molten mass. These substances are known as fluxes.
With the melting of the ore the copper begins to separate
from the impurities.

The melted ore, in the form of a glowing liquid, gathers
at the bottom of the furnace and runs out into a large
kettle-like receptacle. When one of these vessels is full

F16. 107.— SHIPPING COPPER MATTE

it is tipped up and the molten copper which has collected
at the bottom, because it is heavier than the slag, is
allowed to run into another large kettle, supported by chains
from a rolling truck above. :

The slag is dumped into a car and is carried outside,
while the huge dish containing the copper and some slag
is swung to the opposite side of the building, where its
contents are cast into another furnace. A very strong
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blast of air 1s forced up through the molten mass in this
furnace, and the remaining portion of slag is blown out at
the top in a shower of glowing particles.

From the bottom of the furnace the liquid copper is
drawn out and allowed to run into moulds where it finally
cools. It is then known as copper matte. The copper
still contains some impurities, and retains in addition what-
ever gold and silver may have been present in the ore.
Most copper ores carry a small amount of these precious
metals.

The heavy bars of copper matte are now ready for ship-
ment to some manufacturing point, where they are refined
still further and made into the various copper utensils,
copper wire, etc. Copper is valuable for many purposes,
as it does not rust easily, is highly malleable and ductile,
and is a good conductor of electricity.

In the great copper-mines upon Lake Superior, copper
is found in the native state mixed with the rock, and does
not have to be smelted; but in most mines the ore must
go through a process very like the one described before
metallic copper can be obtained,

It does not matter how remote a region may be, how
intense the heat or cold, or how desert-like the surrounding
country, men will go to it if minerals of value are dis-
covered; and there they will perhaps spend the whole
of their lives, mining these substances which are of such
importance to the industries of the world.

. -r‘












244 THE WESTERN UNITED STATES

distance the land was higher, but in the states of Wash-
ington, Oregon, and California there were other marshy
lowlands covered with heavy vegetation.

We know from what we have seen of the manner in
which wood decays, that in the dry, open air it does not
accumulate, but is in great part carried away by the
wind. It is only in swamps and shallow bodies of water
that the decaying wood can gather in beds. From these
facts we have a right to draw conclusions as to the former
nature of the surface where there are no coal-beds. There
are extensive beds of limestone in the western United
States which are of the same age as the coal-beds in the
east. As such beds of limestone could have formed only
in the ocean, their presence throws a good deal of light
upon the geography of those distant times.

Upon the Pacific slope the marshes were not so exten-
sive, nor did they last for so long a period, as those in the
East. Nature seems to have confined her strongest efforts
at coal-making to the country east of the Rocky Mountains.
Perhaps she thought that the people of the West would
not need coal if she gave them plenty of gold and silver.

In the Appalachian mountains Nature folded the strata
and left them in such a position that the coal could be
mined easily. In the Mississippi Valley the beds were
- left flat, almost in their original position, so that shafts
had to be sunk to reach the coal. Upon the Pacific slope
Nature seems to have had a large amount of trouble in
arranging things satisfactorily. She has made and remade
the mountains so many times, and folded and broken the
crust of the earth so severely where the swamps stood,
that now large portions of the coal beds which once ex-
isted have crumbled and been washed away by the streams.
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The scanty supply of coal which now remains is in most
places hard to find and difficult to mine.

The best coal mined near the Pacific comes from Van-
couver Island. Large beds of a younger and poorer coal
are found southeast of Puget Sound. There are other

F1G. 108. — SEAMS OF COAL ENCLOSED IN SANDSTONE, CALIFORNIA

beds in the Coast ranges of western Oregon, and a few
small ones in the Coast ranges of California. The great
interior region between the Rocky Mountains and the
Coast ranges has very little coal. The people of California
have to import large quantities of coal. Some is brought
by the railroads from the Rocky Mountain region, but the
most comes by ships from various parts of the world, from
England, Australia, or British Columbia. The ships bring
the coal at low rates and take away grain and lumber,
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Coal is almost the only important mineral which Nature
has bestowed sparingly upon the Pacific slope. In Cali-
fornia, however, she has made amends by storing up large
quantities of petroleum. In Pennsylvania and Ohio there
1s petroleum as well as coal. il has also been discovered
in the Rocky Mountain region and in Texas.

FI1G. 109.— A SPRING OF WATER AND PETROLEUM

The black streak is petroleum

Petroleum is found flowing from the rocks in the form
of springs, either by itself or associated with gases and
strong-smelling mineral water. The oil is usually obtained
by boring wells, but in southern California there is one
mountain range which furnishes large quantities through
tunnels which have been run into its side. Petroleum is com-
monly found in porous sandstones or shales, from one or two
hundred to three thousand feet below the surface. It was
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not made in these rocks, but has soaked into them just as
water soaks into a brick. The rocks which produced the oil
or petroleum are dark, strong-smelling shales or limestone.
Heat a piece of such rock, and you will drive out a little oil.

Examine a piece of the shale from one of the oil dis-
tricts of California, and you will discover that it is a very
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Fie. 110. — O1L. WELLs 1IN THE CI1rYy oF L0os ANGELES, CALIFORNIA

Pool of oil in foreground

peculiar rock, for it is made up almost wholly of minute
organisms which once inhabited the ocean. Among the
forms which you will find are the silicious skeletons of
diatoms, the calcareous skeletons of foraminifera, scales of
fish, and, rarely, the whole skeleton of a fish. -

Where now there are mountains and valleys dotted with
oil derricks, there was once the water of the open ocean.
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portion of their moisture. Where the coast mountains are
low, as is the case w1l‘h a great part of California and
of Oregon, more of the moisture passes on to the next
line of mountains, the Sierra Nevada-Cascade Range, the
western slope of which is well watered. In the region of
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FiG., 111.— QORANGE ORCHARDS CLOSE UNDER SNOW-CAFPED PEAKS

Highlands, California

the Columbia the Cascade Range is also low, and the storms,
which often follow one another in quick succession, sweep
across the Columbia plateau and over the Rocky Moun-
tains. Farther south, not only are the storms fewer in
number, but the mountains are very much higher, so that
the desert basins of the lower Colorado and Death Valley
region are extremely dry. One can in imagination stand
upon the summit of the Sierra Nevada mountains, and
upon the one hand look down upon barren valleys of vast
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hand to make up, at least in part, for the shortcomings
of Nature, in sending too much rain one year, and another
year too little.

It would doubtless have paid such a farmer many fold
to have been prepared at the coming of a dry year to

FiG. 113. — \WWATER-WHEEL FOR LIFTING WATER FOR IRRIGATION,
VIRGIN RIVER, SOUTHERN UtAn

turn the water from a neighboring stream over his lands.
This process would have involved a good deal of labor;
but how the plants would have rejoiced, and how abun-
dantly they would have repaid him for the extra trouble !
The showers come without regard to the time when
growing things need them most, but with irrigation the
crops are independent of the weather. The farmer may
be sure that, if he prepares the ground properly and sows
the seed, the returns will be all that he can wish. In many



262 THE WESTERN UNITED STATES

localities several crops may be raised in a year by this
method where otherwise only one would grow.

Now let us see how the water is taken from the streams
and what are the different methods employed to distribute
it over the land. Almost every valley is traversed by a
stream, great or small. It may be a river, with a large

FiG, 114.— GARDEN IRRIGATION, LAs CRUCES, NEW MEXICO

volume of water, or a creek which completely dries up
during the long, rainless summers of the West.

In rare cases the stream may flow upon a built-up chan-
nel which is as high as the valley, but usually it is sunken
below the level of the floor of the valley, and enclosed by
banks of greater or less height. How is the water to be
sent over the land? Where the current is swift you may
sometimes see a slowly turning water-wheel, having at the
ends of the spokes little cups, which dip up the water as
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the wheel revolves and pour it into a flume that runs back
over the land. At some places engines are used to pump
the water from the stream and lift it to the desired height.

Generally, however, another method is employed: the
water is taken out of the stream in an artificial channel
dug in the earth. But in order to get the water at a suffi-

Fi1G. 115. — IRRIGATING AN ALFALFA FIELD, ARIZONA

cient height to make it flow over the fields, it is necessary
to start a ditch or canal at a favorable point some distance
up the stream, perhaps miles from the garden.

The ditch is made with a slope just sufficient for the
water to flow. The slope must be less than that of the river
from which the water is taken, so as to carry the stream,
at last, high enough to cover the lands to be irrigated.

Visit almost any valley in the West where agriculture
or fruit-growing is being carried on, and you will at once
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of the question has led to the examination of the streams
with reference to the building of reservoirs to hold back
the flood waters. A reservoir may be formed of a natural
lake in the mountains in which the stream rises, by placing
a dam across its outlet and so making it hold more water.
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F1G. 116. — SWEETWATER RESERVOIR, NEAR SAN DIEG0O, CALIFORNIA

If this cannot be done, a narrow place in the cafion of the
stream is selected, above which there is a broad valley.
At such a place the dam which is built across the canon
is held firmly in place by the walls of rock upon each side,
and an artificial lake or reservoir is made. Ditches lead
away from this reservoir, and by means of gates the water
is supplied when and where it is needed.

The streams which furnish the water for irrigation in
the arid region rise in mountains with steep rocky slopes,
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In some places, where the land is almost level and the
soil 1s filled with large quantities of soluble materials, such
as soda and salt, keeping the ground moist through irriga-
tion brings these substances to the surface in such quanti-
ties as to mmjure and sometimes kill the vegetation. In
order that such lands may be successfully cultivated, the
salts have to be either neutralized or washed away.

FiG. 117.— IRRIGATING DITCH, NEAR PH(ENIX, ARIZONA

Many of the rivers of the West carry large quantities of
silt in suspension, which fills the ditches and causes a great
deal of trouble; but when the silt is deposited over the
surface it adds continually to the richness of the land.

The full development of irrigation will mean a great
increase in the population and wealth of all the Western
States.
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and Stockton, easily reached the gold-bearing gravels of
the Sierra Nevada streams.

With the exception of southern California and a portion
of the northern coast, almost all the agricultural and min-
eral resources of California are directly tributary to San
Francisco. This place is naturally the centre of home
trade, of foreign commerce, and of population.

Fi1G. 118. — S5AN FRANCISCO BAy

Formed by the sinking of the land and flooding of a river valley

Nature failed to supply San Francisco with one essential
advantage, namely, cheap power for manufacturing. There
is no water-power near and but little coal in the state.
Since the coal has to be shipped in from distant points,
its high price has impeded manufacturing. But now it
appears that San Francisco is not so badly off after all, for
important deposits of petroleum have been discovered in
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tensive agricultural valleys as the Willamette and the Great
Valley of California. The lumberman must be supplanted
by the farmer and fruit-grower before the slopes about
Puget Sound can be fully developed.

The natural outlet for the great wheat-fields of central
Washington is by way of the Columbia River to the ocean,
but the tunnelling of the Cascades partly diverts their
products to the sound region. '

Fi1G. 119.— FALLS OF SPOKANE RIVER
Location of the city of Spokane

The city of Spokane, in eastern Washington, clearly
illustrates the control which physical features exert upon
the settlements and industries of men. The Spokane River,
soon after issuing from Ceeur d’Alene Lake, flows out over
the volcanic plains of Washington. In the course of a
few miles it descends into a shallow cafion by a series of
cascades and waterfalls. The water-power furnished by
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these falls has determined the position and growth of
Spokane. The falls brought sawmills and manufactur-
ing plants, and these in turn brought people and rail-
roads. The city has become a great commercial centre
for all the region round about. The extensive and rich

FiG. 120, — VIRGINIA CiTY, NEVADA

Supported entirely by mining

mineral district upon the north, extending even into British
Columbia, finds its most convenient source of supplies at
Spokane. East of the city is the Ceeur d’Alene mining
region, while south and west are large areas devoted to the
cultivation of fruit and grain.

The city of Great Falls, Montana, in the Missouri River
basin, is destined to become a great industrial centre,
because of the presence of unlimited water-power afforded
by the Great Falls of the Missouri River. No other
reason would lead to the growth of a settlement at this
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particular spot, for boundless plains extend about it in
every direction.

The mining cities of the West, such as Butte, Virginia
City, and Leadville, illustrate the growth of important
centres of population in the vicinity of large deposits of

Fi1G. 121. — BUTTE, MONTANA

A city of smelters

minerals. In the case of these cities, as well as many
others, there are no agricultural resources in the surround-
ing country to support the people gathered together here.
Nearly all their food has to be shipped hundreds of miles.
Cities supported by mining are less likely to be permanent
than those supported by an agricultural community, by
commerce, or by manufacturing.
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Passing through the groves of valley. oak, and beyond the
orange orchards at the foot of the mountains, we reach
the foot-hills and begin to ascend. Several species of oak
are found upon the hillsides and in the valleys, while
mingled with them in many places appear such shrubs as

L T e L i ;

Fi1G. 122.— ForgsT BELT OF THE FoOT-HILLS, SIERRA NEVADA MOUNTAINS

the California lilac, chamiso, and manzanita. Where the
soil is too poor or the slopes too steep for the trees, these
shrubs, commonly called “chaparral,” are massed together
in almost impenetrable thickets.

The first of the coniferous trees which we meet is an
odd-looking one known as the digger pine. Instead of
having a single straight trunk it divides a short distance
above the ground into many branches. The large cones



280 THE WESTERN UNITED STATES

are armed with long hooked spines, so that they must
be handled rather carefully, but when opened they are
found to be filled with nutritious nuts. These nuts were
an important source of food for the Indians who once
inhabited the foot-hills.
Now the Indians are
gone, but the nuts are
not wasted, if one may
judge by the fragments
of the cones with which
the squirrels strew the
ground,

The road climbs the
foot-hills by many turns
and windings through
canons and up and
down ridges. At an
elevation of about two
thousand feet speci-
mens of the yellow pine
appear. The trees in-
crease in size and grow
more closely together as
we ascend. We soon
find ourselves in the edge of the forest belt which extends
unbroken northward to the arctic zone, and upward to the
line of almost perpetual snow.

The yellow pine, so named from the color of the bark,
sometimes attains a diameter of six feet, but does not form
so dense forests as we shall find higher on the mountains.
The rays of the warm sun, reaching down between the
trees to the carpet of needles and “bear clover,” draw

FiG. 123.— THE DIGGER PINE
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out their spicy fragrance. The yellow pine, although
it does not afford as good a quality of lumber as some of
the other pines, is one of our most important trees be-
cause of its wide distribution through nearly all mountains

R
Tk 3

FiG. 124.— A YELLOW PINE FOREST

of the West. It has a much wider range in elevation
than most trees, one variety reaching upward nearly to
the timber line.

After getting well into the yellow pine forest, we soon
come upon other trees that contend with the pines for a
footing upon the slopes and for a bit of the sunshine.
Among these the black oaks deserve special mention, for
in places they form dense groves upon the ridges. The
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cedars, with their rich brown bark and flat, drooping
branches, are easily recognized. As these trees grow old
they become gnarled and knotty and very picturesque.
We first meet that “ king of pines,” the sugar pine, upon
the more shaded mountain slopes. Although higher up,
on barren, rocky ridges, this tree grows to noble size, yet
it cannot withstand heat
and dryness. Our atten-
tion may be first called
to the sugar pine by the
slender cones, ten to fif-
teen inches in length,
which are scattered over
the ground. Then, as we
look up to see whence
the cones come, our eyes
light upon the smooth
trunks, often over six feet
in diameter and reaching
up one hundred and fifty
feet before the branches
appear. From the ends
of the long, drooping
branches hang slender
FiG, 125.— SUGAR PINE green cones. The name
of this pine is derived
from the fact that a white sugar gathers in little bunches
at the spots where the trunk has been injured. This sugar
is pleasant to the taste and somewhat medicinal.
The wood of the sugar pine, which is white and fine-
grained, is of greater value commercially than that of any
of the other pines. This fact leads the shake-maker and

e
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was a mighty tree at the beginning of the Christian era,
and was growing, a strong tree, when our ancestors were
the rudest savages in the wilds of Europe.

But we must not remain among the Big Trees, for the
forests extend much farther up the mountains. The most
important tree of the
upper forest belt is the
fir, which is found grow-
ing from five thousand
to nearly nine thousand
feet above sea-level.
It is one of the most
graceful of the conifers.
Sometimes these trees
reach a height of two
hundred and fifty feet
and form dense for-
ests with little under-
growth. The branches
make the soft, fragrant
beds which so rest and
delight the tired moun-
tain climber. Here and g —A- :
there about the Springs FIG. 128.— ALPINE HEMLOCKS
and at the heads of the
streamlets the firs appear to stand back, making room for
green meadows brightened with a profusion of flowers.

The tamarack, or lodge-pole pine, is sometimes found at
about the same elevation as the firs, but seems to prefer
the moist lands about the meadows and the bottoms of the
narrow valleys. This tree is widely distributed at high
altitudes all over our Western mountains.
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Fi1G. 129.—THE Urrer LimiT OF THE TIMRER

Sierra Nevada Mountains

them. In sheltered nooks there are little shrubs and
lichens. In some places among the rocks, beneath over-
hanging snow-banks, beautiful flowers spring up at the
coming of the late summer, blossom, mature their seeds,
and die with the return of the winter cold.

The magnificent forests through which we have passed
in our long climb, if destroyed by the lumberman, cannot
be replaced for hundreds of years. They contribute much
to the glory of the mountains. They hold back the water
so that it does not run off rapidly, and thus aid in giving
rise to innumerable clear, cold springs. The springs help
feed the streams during the long, dry summers, when the
water is so sorely needed in the hot valleys below.
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ing of the streams, floads in spring, and low water in sum-
mer. In fact, all the people and industries of the region
are affected by its loss. It may take hundreds of years for
the country to recover; indeed, if the rainfall is light, the
forests may never grow again, without artificial aid.

Fi1G. 130.—A BURNED FOREST, CASCADE RANGE, OREGON

The careless stockman, seeking to enlarge his pastures
by burning the underbrush, sets fires which often destroy
hundreds of square miles of forest. The summer camper
and the prospector also frequently go on their way without
extinguishing the camp fire, though a great forest fire may
be the result.

Ours is a fertile and productive earth, capable of sup-
porting a multitude of living things. For ages the lower
animals, as well as savage man, lived under the protection
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of Nature, making the best use of her products of which
they were capable; but they never brought about the un-
necessary, and often wanton, destruction of which we are
guilty, —we, who call ourselves civilized. In killing the
wild animals we cannot make the plea of necessity, as can

FiG. 131.— EROSION UPON AN UNPROTECTED SLOPE

savages who have no other means of support. Likewise,
there is no necessity for killing the beautiful singing birds,
merely for their plumage.

The forests are cut away without any thought of the
retribution which Nature is sure to bring upon us. They
are of vast importance to the well-being of the country
and are the natural possession of all its people. We ought
not to permit them to be destroyed indiscriminately for
the benefit of a few. We need lumber for many purposes;
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until they tapped the lake at a point where the rim of the
basin was lowest, and so drew away its waters in the oppo-

Fi1G. 132. — EcoNOoMIC GEYSER, YELLOWSTONE PARK

site direction. The Yellowstone River, with its deep,
wondrously colored cafion and grand waterfalls, is the
result of this change.

To the south of Yellowstone Park, but included in one
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Then the rains and melting snows formed a body of
water in the crater, and the wonderful lake came into ex-
istence. No such sight is to be found elsewhere upon
the earth. Within a circling rim of cliffs, from eight
hundred to two thousand feet high and nearly vertical, lies
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F1G. 133. — CRATER LAKE

From the top of the cliffs two thousand feet above. Upon the right is Wizard
Island, a volcanic cone

the lake, rivalling the sky in the depth of its blue color-
ing. The height of its encircling cliffs and its five-mile
expanse of blue water help to make the lake a spectacle
grand beyond description. At the present time the vol-
canic fires appear to be entirely extinct.

Forests of fir and tamarack have spread over the once
barren slopes of lava and pumice which extend back from
the cliffs. In the hollows, after the lingering winter snows
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have melted, there are grassy meadows dotted with flowers.
It 1s many miles from the lake to any human habitation,
and all the region about remains just as Nature left it. It
was a happy thought to make another national park here.
We have already learned something of the grandeur of
the Yosemite Valley and have seen how it came into exist-

Fi1G. 134.— THE PuncH BowL, YELLOWSTONE PARK

ence. The valley is owned and cared for as a public park
by the state of California, but, with Hetch-Hetchy Valley,
it is included in a larger park under the control of the
general government. Within the boundaries of this na-
tional park, as in the case of the others described, the
natural features of the landscape, the forests, and the
animals, are to be left forever undisturbed. The Yosemite
Valley, although situated in the heart of the rugged Sierras,
i1s reached by several good wagon roads and many more
people visit it than go to Crater Lake, although the latter
is fully as interesting.



THE FALLS OF THE YELLOWSTONE, YELLOWSTONE CANON

Fic. 135.
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