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TO THE TEACHER

Geography has been appropriately termed “a study
of the earth, as the home of man.” Miss Semple' has
well said, “Man is a product of the earth’s surface. This
means not merely that he is a child of the earth, dust
of her dust; but that the earth has mothered him, fed
him, set him tasks, directed his thoughts, confronted
him with difficulties, strengthened his body and sharp-
ened his wits, given him problems of navigation and
irrigation, and at the same time whispered” hints of
their solution.”

Actual teaching of geography, however, almost in-
variably has confined itself to mere descriptions of
man’s environment, occupations, and customs. Such
material may be useful for the general information it
yields. It may have a passing interest to children, but
in reality these facts have only the charm of novelty
unless they are organized and used to show principles
and tendencies. The vast quantity of miscellaneous
descriptive matter in texts frequently makes the learn-
ing of geography a series of reading and memorizing
exercises. Attempts to improve the situation by the
problem method are worthy of consideration; but
problems to be useful should permit, in their solution,
the employment of data available to the child and

1Semple, Ellen C —Influences of Geographic Environment  Henry Holt and Company.
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vi TO THE TEACHER

should lead him to conclusions that clearly show the
deep and abiding effects of geographic influences on
human life. Such prcblems as “Why is New England
a manufacturing region?” or “Why would Constan-
tinople be a desirable location for the Capital of the
League of Nations?” really require more than a
knowledge of geography. They necessitate acquaint-
ance with historical, social, and economic factors. To
give pupils problems with no sources but the usual
descriptive geography text often puts the entire prob-
lem method into disrepute.

This bock aims to acquaint pupils with the geographic
influences exerted by some great rivers of the world. It
will, at the same time, serve to recall other geographical
studies and, it is hoped, awaken in pupils an interest
in the literature of history, travel, and exploration.

Analysis of the subject matter should give, for each
river mentioned, answers to these general questions:

1. What has been and s the relation of this river to the
life of the peoples inhabiting its watershed?

2. What other river has had similar effects on 1its
valley dwellers?

Another result from the study of this book should be
an improvement in the ability to use facts, such as
location, direction, rate of flow, and volume of water,
to determine possible uses and methods of controlling
streams. Work of this character will stimulate con-
structive thought rather than store the mind with
strange tales of foreign lands.
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It is suggested that there be assignments for outside
reading and reports on the numerous allusions to his-
totic events and personages. These can be given to
pupils by groups rather than to the class as a whole,
thus securing greater variety and quantity of material.
Those pupils who are most skillful in expression can be
asked to report on reference readings. Those who are
resourceful and inventive can be asked to propose in-
ferences and make deductions that will yield profitable
discussion of the topics read and investigated.

Avoid assignments which require memorizing of
selections from this or any other book. Encourage
wide, purposeful reading and free discussion. Com-
pare, contrast, and classify rivers and their influences.
If properly carried out, a study of the rivers herein
described will organize knowledge regarding streams
in general and will broaden pupils’ ability to use geo-
graphic facts.

The usual textbook statements relating to these
rivers are intentionally omitted. It is assumed that
pupils have acquired these and are capable of doing
more advanced work.

Maps should be consulted frequently, and exercises
involving the construction of graphs and regional out-
lines, the tracing of trade routes, and the use of water-
shed maps will be found interesting and profitable.
Collections of literary and historical references to the
rivers studied, and statistics on their industrial utility,
will prove valuable.
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INFLUENCE OF RIVERS

The study of physical geography emphasizes the im-
portance of rivers as channels for drainage. Water
from rains and melting snow flows through them down
to the sea, but merely to say that the Mississippi River
drains the great plain of central North America or
that the Rhine River drains western Germany fails to
suggest the true influence of these great rivers on
human life.

A river is more than a continental ditch. It may be
a source of power. It may offer the only means of
travel through trackless forests. Often its waters con-
tain a rich sediment which spreads over the land, caus-
ing it to yield abundant crops.

Furthermore, rivers have always appealed to the
imagination. Everyone is fascinated by the sound and
sight of a running brook. The lure of the stream has
been felt by all of us. For the adventurous, it is an
invitation to explore. To follow a brook to its source
has furnished excitement for many a boy. Great rivers
have tempted men to do great deeds; remember Cartier,
De Soto, La Salle, and Henry Hudson. The force of
running water has always been a challenge to the in-
ventor. The use of Niagara’s power is our highest

achievement in the employment of stream force. Rivers
1



2 GREAT RIVERS OF THE WORLD

often arouse feelings of mystery, awe, and even rever-
ence. The ancient worship of the Nile, the spell of the
Ganges, and the religious associations of the River
Jordan are illustrations of these influences. The pic-
turesque region of the Rhine, famous in song and story,

Courtesy of U. S. Geological Survey

A Canal on the Ganges
This canal is an example of river control for the purpose of irrigation.

is a constant delight to lovers of the beautiful. The
Danube and many lesser streams have also inspired
their valley dwellers to compositions in music and
literature.

The first use of rivers was as a means of travel and a
highway for the transportation of goods. The raft and
canoe were man’s earliest devices for water journeying.
In primitive or newly discovered countries these simple
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means are the ones still most used. After the opening
of the Mississippi, log rafts were used even until the
nineteenth century. A study of the various ways of using

#

Courtesy of Union Pacific Ry. Co,

Steamer on the Columbia
Rivers are often the only means of transportation in a new country.

rivers for transportation from the days of dugout canoes
to the time of steam and gas-propelled boats would make
very interesting reading for some group of pupils.

The exchange of products and ideas that came from
tiver transportation helped primitive people to progress



4 GKEAT RIVERS OF THE WORLD

in many ways. This hastened the development of river-
dwelling people as compared with those living in moun-
tainous regions or roadless wildernesses.

River transportation always acts as a bond that
knits together groups of people living along its course.
By common dependence on the Nile, one of the first
civilizations was developed. Common effort to control
the floods of the Yangtze-kiang created a spirit of co-
operation that led to the first organized government in
Asia.

Even when low water makes navigation difficult or
impossible, a river bed sometimes furnishes the only
route for entry to some otherwise impassable territory.
Such a stream is the Oxus, which, although practically
unnavigable, determines by the course of its valley a
trade route to central Asia. The Platte River, in our
own western country, outlined a trade route that later
determined the layout of a part of the Union Pacific
Railroad system.

The importance of rivers in new regions is well illus-
trated by the rapid settlement of the St. Lawrence
Valley and of the Hudson and Mohawk valleys, where,
until the coming of railroads, the people were a hundred
years ahead of those who lived in the less accessibie
country not reached by their waters. The Mississippi
and the Ohio were the natural gateways to thc West.
The great number of villages and cities along their
courses clearly indicates the effect of these streams on
the location of settlements.
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On the other hand, the lack of navigable rivers
through the interior of a country has always hindeied
its development. Central Africa, inaccessible from the
sea by water, remained the ‘“‘dark continent” until
railroad transportation finally made inland trade pos-
sible. How different would have been the conditions
in Russia today, if the Volga were directly accessible
from the Atlantic or the Mediterranean!

As civilization progressed, the constantly increasing
dependence of man on rivers gradually led him to at-
tempt to control them: sometimes to prevent the rav-
ages of disastrous flocds; sometimes to store excess
water of the rainy season for use in times of scarcity.
These control problems were the beginnings of the
science of engineering.

The Chinese from the earliest times found it neces-
sary to control their rivers, in order to prevent the
awful floods that periodically destroyed millions of
people. The protective dikes of China, built along the
great rivers, were old when Europe was a wilderness.
Some of China’s greatest legendary heroes are her
engineers. One, Li Ping, is honored by a temple. Al-
though twenty-one centuries have passed since he lived
and worked, his command, “Dig the bed deep and keep
the banks low,” inscribed in letters of gold on his
memorial, is still heeded by his countrymen.

In our own country the levees on the Mississippi, to
be described later, represent the best efforts of modern
engineering to control a great river.
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INFLUENCE OF RIVERS 7

Courtesy of Mississippi River Commission, Third District

Building a Levee on the Mississippi
Here we have an example of river control for the purpose of protection.

Although the Incas of ancient Peru supplied their
fields with water carried for many miles through skill-
fully constructed canals, control to insure an even sup-
ply of irrigating water throughout the year or to main-
tain a minimum depth of a river for shipping purposes
is a comparatively modern art. The great work of the
British at Assuan on the Nile will be mentioned again.
Storage, by increasing the capacity of natural lakes and
ponds, is being accomplished near the headwaters of
the Mississippi. At this writing, plans are being com-
pleted to construct a storage reservoir on the Colorado
River that will impound water over an area eightv miles
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long reaching back to the Grand Canyon. Enough
water will be stored to maintain the river at a useful
height even though no rain should fall for several years.

The control orimprovement of rivers, to increase their
navigable length and to permit their use by larger

o

Courtesy U. S. Engineers’ Office, Pittsburgh
Movable Dams on the Ohio

These dams temporarily increase the depth of water for the passage of coal barges.
This is another example of river control for navigation.
vessels, means more than pulling out snags and sunken
logs. It necessitates dredges and powerful machinery.
On the Mississippi it has meant protection of the river
banks to prevent the formation of new channels, and
the construction of long lines of masonry called jetties
designed to help the current scour out its own bed.
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In Europe very small streams are often so improved
that they become useful transportation lines. France
has many such rivers. In England, Liverpool on the
Mersey, and in Scotland, Glasgow on the Clyde are
examples of commercial cities dependent upon recon-
structed river channels. The Ohio is partially canalized
by a series of weirs that create behind them a succession
of pools. Boats unable to float on the river as it was
can navigate these pools and, by a series of movable
dams, go from one to another, thus ascending or de-
scending the river in safety.

The use of streams for power came long after their
employment for navigation and irrigation. While life
and labor were cheap and human need; few, the demand
for power was satisfied by the strong arm of man and
the pull of the ox and horse. But, in the struggle to
increase production and economize labor, the force of
running water became our first ally. The water mill of
the colonists ground their corn, sawed their logs, and
operated their blast furnaces. It contributed mightily
to the advance of civilization in North America. In-
deed, until the practical use of steam in the nineteenth
century, falling water was the only source of factory
power. It is true that steam engineering and abundant
coal did for a time divert attention from water; but the
increasing cost of fuel and constantly growing demands
for power have resulted in a rediscovery, so to speak, of
the possibilities of hydraulic force —“white coal,” as
it is called in Switzerland.
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The improvement in methods for transmitting elec-
tricity has given new value to water power sites, even
though they may be remote from cities and almost in-
accessible to rail-
ways. Hydro-
electric stations,
near mountain
streams whose
enormous power
was hitherto
wasted, may now
run trolley cars
and factories in
cities hundreds of
miles away.

Such stations
are far more com-
mon in the west-
ern part of the
United States
than in the East.
Sweden, Switzer-
land, and to some

Courtesy of U. S. Forestry Service

A Hydroelectric Station extent Italy are
This station situated on a mountain stream—Washington ]nstalllng hydro-

State—is an example of river control for power.

electric plants.
France has just completed arrangements whereby she
will derive over one million horsepower from the Rhone.
This power is to be used to run trains on two important
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railway lines leading from Paris. It is interesting to
note, however, that in the contract for this work pro-
vision is made to reserve some of the Rhone flow for
irrigation and navigation.

Rivers frequently have decided where men were to
live and what their national boundaries would be. Lon-
don and New York, the largest cities in the world, and
Buenos Aires, the largest city in the southern hemis-
phere, have grown prosperous because they were situ-
ated near great river trade routes. Odessa, Rotterdam,
and Calcutta are other examples. Construct a popula-
tion map of a county, a state, or a nation, and you will
readily notice that the villages and towns of importance
are clustered near streams, where they derive wealth by
trade, by power, or from rich alluvial lands.

As national boundaries, rivers themselves are un-
satisfactory. Their influence is to unite those along
their banks rather than to separate them. This is be-
coming more true with our increased ability to bridge
and tunnel under wide streams or to operate regular
ferry service for vehicles and trains across their waters.
A more effective boundary is the water parting be-
tween two rivers. Attempts to make the Rhine a
boundary have caused war for thousands of years. As
long as the Rhine is navigable and easily crossed, people
on both sides will have common interests. Political
conditions in the Danube Valley illustrate the same
struggle against the unifying influences of a river.
Jefferson doubtless realized the tendency of rivers to
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INFLUENCE OF RIVERS 13

unite bordering peoples when he purchased the Louisi-
ana territory, comprising the entire Mississippi water-
shed. As a boundary, this river would have been
impossible.

Rivers and streams of any and all sizes are factors to
be reckoned with in community and national affairs.
They have been sources of wealth and influence, prizes
in war, and invaluable assets in times of peace. The
progress of modern power and transportation engineer-
ing is constantly increasing their importance.

PROBLEMS

1—What has been the history of the streams in your vicinity?
2—Are they useful to the people living near them?
3—Are their beauties appreciated?
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THE NILE

Hail to thee, O Nile!

Who manifesteth thyself over this land
And cometh to give life to Egypt.
Mysterious is thy coming forth from the darkness,
Watering the orchards created by Ra
To cause all the cattle to live.

Thou givest the earth to drink,
Inestimable one!

Thou createst the corn,

Thou bringest forth the barley,
Causing the temple to keep holhiday.

This selection, from an ancient Egyptian hymn,
skows how the Nile was regarded thousands of years
ago. References to Egypt, so numerous in the Bible,
mention the country as a land of wealth and plenty.
As we shall see, all this was due to the Nile River.
Remains of wonderful temples, rich with massive carv-
ings and monuments, line the river from Cairo to the
Cataracts. When people in Europe were living in caves
and huts, when they were existing on wild game and
warring against one another with bows and axes, the
Egyptians were building splendid rities in the Nile
Valley. '

Long before the Greeks gave the world their wonder-
ful art and learning, Egypt had developed an architec-
ture; her people knew something of science, history, and
engineering; her artisans were skilled in metal working,
in textile design, and the making of pottery. China has

15



16 GREAT RIVERS OF THE WORLD

enjoyed the longer continuous civilization, but the Nile
valley was one of the localities where man first emerged
from barbarism. During the development of its civili-
zation, geographic conditions played an important part.

©Beseler Lantern Slide Co.

Native Boats

In these boats much freight is carried up and down the
river, Their form probably has not changed since the time
of the Pharaohs.

The mild climate,
the regular sup-
ply of fertilizing
water from the
Nile, the protec-
tion from hostile
tribes by an al-
most impassable
desert —these
things made the
Nile a natural
nursery for hu-
man civilization.
Removed from
the necessity of
constant warfare,
the early Egyp-
tians were able to
study the arts of
peace.

Strange as it may seem, until the nineteenth century
the sources of the Nile were shrouded in mystery.
Curiosity, which prompts man to explore, was not an
Egyptian trait. Legends and fantastic stories appa-ent-
ly satisfied these people. One account attributed the
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water to the weeping of the gods. The great annual
flood was known as the “Tear of Isis.” Another story
described in detail two massive fountains whence the
water was supposed to spring in limitless quantity at
certain seasons of the year.

When Egypt became known to adventurous people
from the north, Greek and Roman cxplorers attempted
to trace the Nile. One Roman officer, with a small
army, succeeded in reaching the African jungle, but no
definite information resulted from his trip. A Greek
geographer, Ptolemy, living in Alexandria, tried to
make a map of the ancient world. Although it was in-
accurate, he made shrewd guesses, some of which
stood unchallenged for fifteen hundred years. Ptolemy
placed the Nile source in the lakes and mountains of
central Africa.

There was no real knowledge of this region, however,
until 1863, when Captain Speke, an Englishman, lo-
cated definitely the sources of certain tributaries. He
found that one main source of the Nile is in the central
lake system, which includes Lakes Victoria Nyanza and
Albert Nyanza. This discovery was later verified by
Henry Morton Stanley, a great American explorer.
That branch of the river which comes from the lakes is
known as the “White Nile.”” Mr. Stanley, in his book
In Darkest Africa gives a thrilling and accurate account
of his journey across that continent. The other main
branch is known as the “Blue Nile.” It flows from the
Abyssinian highlands and was first traced through by
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Captain Baker, another Englishman. During moderu
times, the lure of the Nile has drawn men from almost
every country of Europe. Central Africa for a time
rivaled the poles as a field for exploration and adven-
ture. Between 1550 and the present, more than seventy
different explorers have contributed toward clearing up
the secret of central Africa and the sources of the Nile.
Among these names, ten different European nations are
represented. The discoveries of these men finally ex-
plained the regularity of the Nile flood and accounted
for its vast supply of water.

Located in the equatorial heat belt, the White Nile
drains the enormous rainfall of that region. The Blue
Nile not only taps a heavily watered country but also
draws an added supply from the snow and ice fields of
Ruwenzori. These mountains, known to the ancients as
“T'he Mountains of the Moon,” extend for some thirty
miles at an altitude of thirteen to sixteen thousand
feet. Their summits, clad in eternal snow, and their
upland valleys, filled with glaciers, present a wonderful
scene when viewed under the glare of the tropic sun.
Chances to view them are rare, however, because the
mists from the surrounding country usually hide the
peaks of Ruwenzori so effectively that Mr. Stanley
camped for weeks near the base of these mocuntains
without suspecting their existence.

In the torrential rains, coming at stated intervals,
plus the steady flow from melting snows, we have an
explanation of the “Nile gift.” The wonderful fer-
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tilizing quality of its flood is due to its Abyssinian
sources. Constantly the Blue Nile is bringing down a
finely powdered lava dust from the mountains, which
are volcanic in their formation and contain many ex-
tinct cones. One of these, Mount Elgon, is perhaps the
largest extinct volcano in the world.

Promptly by the middle of June each year the water
of the Nile begins to rise. At first it has a greenish
tinge acquired from the swampy region through which
the White Nile passes after it leaves the lakes. This
rise reaches Cairo about June 20. Soon after, the water
begins to take on a reddish muddy hue caused by the
Blue Nile pouring in its flood which is laden with vol-
canic ash. By July 25 this water, rich in sediment, has
spread over the entire lower valley of the Nile.

The rains of Abyssinia really determine the height
of the flood. When the Blue Nile water comes down,
it is so much greater in volume than the White Nile
that the latter is for a time held back. Then, as the
Blue Nile recedes, the accumulated water of the White
Nile résumes its flow and keeps an even height on the
lower river for a long period.

The startling rapidity with which the floods come
is well illustrated by the following incident. On the
twenty-fourth of June, Baker (a friend of Speke’s,
knighted for his explorations) and his men were resting
on the clear sands of a river tributary to the Blue Nile.
Suddenly they heard a rumbling sound like distant
thunder. This roar increased in volume until it awoke
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the men, who rushed into camp shouting, “The river,
the river.” Baker writes:*

We were up in an instant and my interpreter, in a state of
intense confusion, explained that the river was coming down, and
that the supposed distant thunder was the roar of approaching
water. . . . Many of the people were sleeping on the clean
sand of the river bed and were only just in time to reach the top
of the steep bank before the water was on them in the darkness.

. The river had arrived “like a thief in the night.”” When
morning broke, I stood upon the banks of a noble river, the won-
der of the desert! Yesterday there was a sheet of glaring sand
with a fringe of withered bushes and trees upon its borders.

No bush could boast of a leaf, no tree could throw a
shade; crisp gum crackled upon the stems of the mimosa. .
In one night there was a mysterious change. . . . An army
of water was hastening to the wasted river, which had become a
magnificent stream some five hundred yards in width and fif-
teen to twenty feet in depth. Bamboos and reeds, with trash
of all kinds, were hurried along the muddy water. . . . 1
realized what had occurred; the rains were falling and the snows
were melting in Abyssinia.

The average flood rise at Assuan is forty-nine feet;
at Cairo twenty-five feet. The ancient Egyptians
measured the height of the river by a device known as
the nilometer, located just below the First Cataract.
It consisted of a well, sunk below the water level of the
river and near its bank. As the river rose, the water
in this well 10se with it and marks, placed at certain

1 Reprinted by permission from The Nile Quest, by Sit Harry Johnston. Copyright 1903 by Frederick
A. Stokes Companv.
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intervals along its side, indicated the exact stage of the
nver above the summer level.

The regularity of the Nile flood suggested to the
Egyptians some relation to the seasons. They, of
course, noticed changes in the position of certain stars
and in the time and place of the sunrise. These obser-
vations were the beginnings of a study of astronomy, a
science in which these people became very expert. They
used this knowledge not only to forecast the coming of
the flood but to give their temples added glory. One
device was to place a statue in a temple so that only on
one day in the year would the sun’s rays strike directly
upon it. That day was set apart as a great occasion
and, of course,was believed by the ignorant classes tobe a
special tribute to their shrine by some mysterious power.

Since the fall of the Nile is but six inches per mile for
the greater part of its course through northern Egypt,
little erosion or wearing of the banks occurs. The fer-
tilizing current moves so slowly that its sediment is
evenly distributed through the whole lower valley.

The value of land was in direct relation to the supply
of water. Land near the river, that was sure to receive
an annual flood deposit of sediment, was extremely
valuable. Efforts to mark off this land and to preserve
the boundaries made it necessary to use very careful
measurements. It is said that the art and practice of
land surveying originated along the Nile as a means of
settling the constant disputes over ownership of the
small parcels that were claimed by each family.



22 GREAT RIVERS OF THE WORLD

©Bescler Lantern Slide Co.

The River at Low Water
‘Lo irrigate at this season, the water must be pumped or lifted to the top of this high bank.

Owing to the intense tropical heat of this rainless
country, the land begins to dry as soon as the supply
of water is withdrawn. Under the ancient system of
irrigation, but one or two crops a year could be har-
vested. Exceptions occurred only where the water
could be lifted from the lowered Nile. Raising water
in this way from the bed of the river is a very difficult
operation. Sometimes it is accomplished by means of
huge wheels worked by man power or by an ox or
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camel. Buckets and jars placed on the rim of the wheel
automaticaily fill as they are slowly dipped into the
river by the revolving wheel. Then as the buckets are
carried over the top their contents spill into a trough
that leads the water to fields and gardens. Where the
banks are very high, the water is lifted from one plat-
form to another higher one by men, much as in the
bucket brigade at a country fire. These picturesque
but clumsy methods can, of course, never supply water
on a large scale. In the main, however, the only system
of irrigation that was extensively used was one known
as the “basin plan,” which did not make it possible to
grow a crop like sugar, which requires an entire year to
mature, or cotton, a summer crop, that would require
water when the Nile was at its Jowest.

In the first quarter of the nineteenth century, the
attempts to grow these crops led to a complete change
in irrigation policy. Under a progressive ruler, Moham-
med Ali, the basin plan gave way to a system of con-
tinuous irrigation. Systems of intersecting storage
canals were constructed. These were filled with water
when the Nile was at flood height. As it receded, the
entrances to the canals were closed and the water thus
held was distributed as needed by means of a network
of ditches that carried water to the fields. Even under
this plan, there was great loss due to evaporation. Hence
engineers sought some way of keeping these canals
filled, regardless of the height of the river. The wheel
device was, of course, inadequate, and so the first
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human control of the Nile was attempted. This was
accomplished by constructing a great dike or barrage
across the river just below Cairo. By means of gates,
the river was allowed to flow freely in the flood season.
When the waters began to recede, the gates were closed
and enough water held back to feed directly into the
irrigation canals.

Owing to poor engineering, the dike system was not
entirely successful and in 1867 its use was abandoned.
Later, English engineers repaired it and the irrigation
of the lower Nile valley by this means was firmly
established. Several similar dikes have since been con-
structed so that constantly increasing areas of northern
Egypt are watered by this system of continuous irriga-
tion. The great loss of surplus water during the flood
season suggested the possibility of further control by
storing this water nearer its source and doling it out
as needed. This was accomplished by the construction
of the Assuan Dam near the First Cataract. When
completed in 1902, it was the greatest irrigation project
of its kind in the world. Sixty-four hunared feet long,
built at a cost of over ten million dollars, the dam holds
back the water of the Nile for over two hundred miles,
creating an immense artificial lake.

Granite, from quarries used by the ancient Egyp-
tians, was employed in erecting the dam. It varies
from twenty-three to ninety-eight feet in thickness and
is one hundred thirty feet high from foundation to top.
One hundred eighty sluice gates are provided, to allow
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Assuan Dam
This great structure, built by English engineers, controls the Nile flood.

escape for the water while the Nile is rising. These are
closed after the height of the flood passes. Then water
is allowed to accumulate until the basin is filled. A
canal with four locks has been constructed to permit
the passage of boats around the dam, so that naviga-
tion on the river is not interrupted.
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At first there was considerable opposition to the dam,
for, it was said, many interesting ruins of ancient
Egyptian civilization would be lost. One building in
particular, known as “Pharaoh’s bed,” at Philae, was
to be completely surrounded by water. The practical
advantages of a water supply finally offset the pleas
of the antiquarians. But now the picturesque ruins of

(©Beseler Lantern Slid# Co.

Philae on the Nile above Assuan
Water, held hack by the great dam, has flooded this region.
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Philae, when seen across the waters of Assuan, have
gained, some think, in beauty. To protect them, the
engineers building the dam reénforced with concrete
the foundations of these old structures so that they are
probably stronger than ever. Now a favorite trip for
tourists is to hire a boat and sail out among the gigantic
columns of the old temple.

An immediate result of the Assuan construction was
to remove the menace of famine that always threatened
when there was a slight variation in the annual Nile
rise. If an unusual amount of water came down, flood
dangers resulted; when not enough came, some fields
remained unproductive for a year. Another effect of
the water storage at Assuan was to increase the crop
production. With an even flow of water all the year
round, a long crop season was possible. This meant
some three or four harvests from the same ground;
cereals in winter, and cotton and rice in summer. The
increased production has resulted in a rapid growth of
population. Now nearly twelve million people live
comfortably on the produce of six million acres of
irrigated land.

We do not think of the Nile as an important commer-
cial route, yet for Egypt it has been almost the only
means of transportation. Immense quarries, far up the
river, were the sources for stone that was used in build-
ing the pyramids. Blocks that were to be carved into
massive columns and gigantic statues were carried by
rafts and boats for long distances on the Nile. In Cen-
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tral Park, New York, one can see a splendid example of
Egyptian art. This is the obelisk known as “Cleopa-
tra’s Needle,” an immense shaft of stone covered with
hieroglyphics. Even in this day, with our modern ap-
pliances, it was considered a feat of engineering to
bring such a great monument across the water to New
York.

Without the transportation afforded by the Nile,
commercial relations on a large scale would never have
developed. The arts of the early Egyptians would have
been limited to small sections and probably would n  er
have developed at all. Nile commerce also made pos-
sible an exchange of a crop surplus, thus preventing
serious famines so common in many eastern countries
where the lack of roads and rivers often rendered use-
less the excess of produce of one section needed to
relieve the shortage in another. Nile navigation made
trade with the Mediterranean countries practicable and
thus brought to Egypt metals and materials in quan-
tities larger than overland trade could ever have done.

Another geographic influence of the Nile was the
favoring air current over it. A prevailing north wind
made ascent of the river by sailboat comparatively
easy and regular. To float back with the stream thus
made a round trip both simple and profitable. Soon
after the invention of steamboats French traders intro-
duced them on the Nile and today they ply regularly
from Cairo to the First Cataracts. But the quaint
“felucca,” a native sailboat, is still seen carrying on a
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Tourist Steamer on the Nile
With rear paddle whecls, ihis boat can be navigated in very shallow water.

profitable local trade between cities and towns along
the way. Although a railroad now extends from Cairo
to Khartum, river commerce is and will continue to be
important.

In tropical Africa, the upper part of the Nile is ob-
structed by thick masses of vegetable matter known as
“sudd.” The water is amply sufficient for navigation
but boats make their way through the sudd with great
difficulty. Some of it has already been successfully re-
moved. Further control of the Nile will doubtless be



30 GREAT RIVERS OF THE WORLD

accomplished by completely clearing it of this barrier.
Then a water route leading through from the Mediter-
ranean will be opened for thirty-four hundred miles
into the heart of equatorial Africa, a country rich in
many of the raw materials of modern industry.

An old saying runs, “The Nile is Egypt, Egypt is the
Nile.” Prosperity for Egypt is and always has been
inextricably tied up with the use of the great river.
Although modern exploration has lifted the veil of
mystery that so long concealed its sources, the Nile
still has a fascination unlike that of any other river.
Starting from palm encircled glaciers, lowing by rugged
volcanic highlands, through tangled jungles, then emerg-
ing to water the peaceful corn fields of an industrious
people, the river offers a series of contrasts unequalled
in their variety. As we read about the ancient glories
of the Egyptians, so beautifully described by Loti,
Todd, Breasted, and others, we cannot help wondering
what the future may yet hold for such a region. Al-
ready modern Egyptians are claiming independence
which England in a large measure has granted. Will
Egypt ever again take an important place in the civil-
ized world? If so, it will be due to the improvement of
its great river by continuing the work so thoroughly
started by English engineers and governors, notably
Lord Cromer, who in his book Modern Egypt tells the
tascinating story of her recent progress. Cecil Rhodes,
the great South African administrator, dreamed of a
“Cape to Cairo” railroad. Alreadv a telegraph line
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extends along this entire route and nearly three thou-
sand miles of track have been laid.

The Nile valley offers a needed link in this important
route. The development of Africa is bound to come.
But, as the continent has few good harbors, progress
will come through the use of interior lines of travel,
railways and water courses. In this development the
Nile will play its part and continue, as in the past, to be
an important factor in the history of human life and
progress.

PROBLEMS

1—What information can you find concerning the Kongo River?

2—Compare the Nile with the Kongo mn regard to length, fall, and
commerce.

3— Tty to account for the differences in the use and importance
of each.

4—What present comminercial, historical, or recreational interests
have the people of the United States in the Nile valley?

t—~Collect a series of Biblical references to the Nile and Egypt.
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THE GANGES

Measured by the number of people whose lives it
influences, this river can be classed as one of the great-
est. It is to millions the sacred river, by the Hindus
lovingly called “Mother Ganga.” Venerable temples
mark its rise among the glaciers of the Himalayas and
keep guard along its banks. Few rivers in the world
have touched humanity in so many ways. From time
immemorial its valley has been the gateway for invad-
ing hordes from north and west. For thousands of
years the wealth of India has been concentrated in its
basin. Near it lived Buddha, founder of a religion that
to this day profoundly influences the peoples of the
Orient.

The main course of the Ganges is about sixteen
hundred miles in length. In the three hundred ninety-
one thousand square miles of its watershed are living
forty-four million people. Two hundred twenty miles
from the sea, it loses its main stream in a vast delta
through which its great volume of water streams into
the Bay of Bengal by a network of channels. This
delta, almost a country in itself, two hundred miles on
its seaward face, has been built by deposits of mud and
sand brought down by the Ganges. In its lower reaches,
the water of the river is almost the color and consistency
of broth. The fine silt that it carries is so rich in plant

33
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Courtesy Methodist Episcopal Crurch Socicty

Buddhist Stupa
This is where Buddha began his preaching.

food that where
it is deposited no
other fertilizer is
needed. In this
particular it sur-
passes even the
Nile. On the
alluvial soil of
its delta from
two to four lux-
uriant crops can
be produced an-
nually. Four
hundred miles
from the sea it
is thirty-five feet
deep and its vol-
ume of water is
one third greater
than that of the
Mississippi. Al-
though steamers
can ascend the
river for more
than a thousand

miles, the constantly shifting channels make regular
travel by large boats very dangerous. The extension
of the Indian railroad system, with six bridges, each
a half mile or more in length, crossing the Ganges, also
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tends to make long-trip water carriage unprofitable,
except for non-perishable materials. But the impor-
tance of the river to the natives has in no way lessened.
Every peasant near its canals has his canoe and every
farmer his cargo boat. These native craft congregate
for months at a time near trading centers which, through
the waterways, are accessible to a vast population.

The religious importance of this river, however, is
greater than its commercial value. To bathe in its
water gives one great virtue in the eyes of the Brah-
mins. This bathing is not a simple matter. It involves
complicated rites, each of which has some special mean-
ing. The great city of Benares may be said to owe its
existence to the faith of the thousands who annually
come to bathe in the Ganges. Families make long
journeys from the interior, carrying with them the sick
and dying, and when death takes place on the way the
body is cremated at specially provided places and the
ashes are thrown into the river. The burning ghats,
where the bodies of the faithful are cremated so that
their ashes may be cast into the Ganges, are gruesome
but interesting places. Sick and dying people are
brought here from great distances, to enjoy the satis-
faction of bathing in the river and of having their re-
mains cast into it after they die. Cattle, which are
sacred to the Hindus, are never slain for food but wan-
der about Benares unharmed and often decorated with
wreaths of flowers. When these fortunate beasts die,
their bodies, too, are cast into the all-devouring Ganges.
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Washing Clothes in the Ganges

The use of the river for bathing, drinking, and the
disposal of human waste violates, of course, all our
ideas of sanitation, though it seems in no way unusual
to the natives. As might be expected, Benares is a
breeding place for diseases that are always prevalent.
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Frequently, serious epidemics spread over the country.
England’s slowness to remedy such conditions is due
to her general policy of noninterference with native
customs.

The sacredness of the Ganges is well described by
Scidmore,' a traveler, who says:

The greatest human spectacle in India, the chief incident and
motive of Benares life, and the most extraordinary manifestation
of religious zeal and superstition in the world, begins at sunrise by
the Ganges bank and lasts for several hours. The picturesque sweep
of the city front,—a high clhiff with palaces, temples and gardens
clinging to its terraced embankment and long flights of steps
descending to its waters,—is spectacle enough, when lighted by
the first yellow flash of sunlight, without the thousands of white
clad worshippers at the Ganges brink and far out in the turbid
flood. From twenty-five to fifty thousand people regularly,—on
special occasions, one hundred thousand, bathers and worship-
pers,—Brahmins and believers of every caste,—perform their
daily rites in the Ganges. They are so rapt, ecstatic, bent on and
absorbed in their mechanical formulas, the endless minutae of
their worship, that they are unconscious of the few curious
strangers who may drift up and down the river front in the brief
tourist season. A Brahmin cannot let his eye or mind wander fo
one moment, lest, by omitting something, or changing the order
of invocation, prayers, and movements, he should have to begin
the ritual afresh. The daily religious observances should occupy
nearly twelve hours so that a repetition is something of a penance.

Another curious way of securing favor is for the
devoted pilgrims to measure their length, literally to
crawl, from the source to the mouth of the Ganges.

For some reason, the left bank of the river is preferred.
1From Winter India by Eliza R Scidmore The Century Company
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At the junction of the Jumna and the Ganges is
Allahabad, a place: of special sanctity, where every
twelve years a great festival takes place. In 1894 more
than one million pilgrims came there to attend it. To
the Brahmins, who constitute a large portion of the
population of native India, the Ganges is a spiritual
magnet that is constantly creating, directly or in-
directly, powerful currents in the seething mass of
humanity that dwells in this part of the Orient. The
great pilgrimages of the faithful, to and from the shrines
on the Ganges, present serious problems of transporta-
tion and control for the government of India.

The natives have not, however, been blind to the
practical advantages of a river like the Ganges. Long
before the coming of the English, the Hindus devised
various ways of using the surplus water to irrigate
crops in semiarid regions. Although the rainfall on
the delta is seventy-five inches per year, in many parts
of India it is so small and uncertain that one sixth of the
arable land must receive water artificially, in order to
insure the ripening of the crops. It is estimated that
there are in India over two million wells constructed
solely for irrigation purposes. Sometimes the water of
small streams is held back by means of embankments.
Such ponds are called “tanks™ by the Engiish.

Another method of irrigation practiced by the
natives is to draw water from the river by large canals.
During the first one hundred eighty miles of its course
almost all the Ganges is used for irrigation,
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Courtesy of U. S. Geological Survey

Asafnagar Falls, Ganges Canal
These extensive engineering works have been constructed by the English.

The British government, in its attempt to improve
the conditions of the Indian people and to prevent the
recurrence of terrible famines, has planned and con-
structed here some of the world’s greatest irrigation
systems. Although the expense in money has been
enormous, the return through increased crop produc-
tion has more than repaid the first cost. Sixteen hun-
dred miles of irrigation canals have been excavated and
over two million seven hundred thousand acres of land
benefited in this way. Previous to the construction of
modern irrigation works and railroad systems for dis-
tributing the surplus products, nine famines per century
were considered necessary evils to be endured patiently
and expected regularly.
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The Ganges irrigation canals are of two varieties.
One type is the flood canal, which stores water in the
rainy season. This kind is used only in sections pro-
ducing a single annual crop. The other type is known
as the continuous or perennial canal, which supplies
water in all seasons so that frequent cropping of the
land or the growing of long-maturing crops like sugar
cane becomes possible. The canals, with numerous
branches controlled by gates, extend through the fields
for miles and miles. Each farmer draws from the canal,
by crude baskets or pumps, the water which he needs.
This he carefully guides in little streamlets between

Courtesy of U. S. Geological Survey

Gopalpur Canal
Irrigation, from canals like this saves crops _ggm drouth and reduces the terrible famine
periods.
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the furrows, or, for rice and similar crops, he lets it flow
over the entire field for a time.

The large main canals are marvels of engineering.
By means of bridges, they frequently cross one another
or the very river from which they started. Great care
has to be taken to secure a gradual, even flow, since a

Courtesy of U. S. Geological Survey

Ranipur Passage, Ganges Canal
Here one canal crosses over another of a lower level.

rapid current would soon wash the banks and destroy
the canal. On the other hand, if the water is allowed
to stagnate in the canal, it will drop too much of its silt
and thus rapidly fill up the water channels. _

" Irrigation on a large scale presented many new prob-
lems. Engineers found that, by neglecting to provide
proper drainage, the land in some places became water-
logged. Another unlooked-for result was deposit by
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evaporation of alkaline salts which rendered the land
sterile.

Some of the great cities along the Ganges are Cal-
cutta, Cawnpore, Delhi, Lucknow, and Benares.

Calcutta on the Hooghly, one of the mouths of the
Ganges, has become great through its location as a
trading center. At the gateway of the Ganges basin,
it is a natural terminus for the many railroad lines
that have been constructed in recent years. It is
also the harbor of import and export for northeastern
India.

Vast quantities of jute go from Calcutta to America
for the manufacture of rugs, carpets, and sacking.
India’s demand for the manufactured goods of the
Occident has never equalled the value of her exports.
Consequently her people receive the difference in
money, preferably in silver. The native Indian hoards
his silver in the form of ornaments or coins. The coin
he hides in secret places. Every year great quantities
of silver go into India and little of it ever comes out.
The mystery of its disposal puzzles and annoys the
bankers and business men of the western world. India
today has in her stores of silver a great wealth of
treasure. From our point of view this represents a
serious loss, since hoarded money is not used for any
productive purpose. It might, with a system of bank-
ing, be used to build railroads and to develop industry
which would give employment to vast numbers now
idle and yield to all greater comforts and pleasures.
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Cawnpore is an industrial center, with leather, cot-
ton, and woolen manufactures, also flour mills and
foundries.

The city of Delhi is nearer the Himalayas than the
sea. There Great Britain is constructing government
offices on a magnificent scale. There also are found
many remains of ancient Indian architecture.

Lucknow, referred to in Tennyson’s poem The De-
fense of Lucknow, is on the Ganges. It is associated
with the terrible Sepoy rebellion.

Benares, the Holy City of the Hindus, rises high on
the north bank of the GGanges; and its buildings, dis-
playing many varieties of oriental architecture, present
a splendid appearance for four miles along the water
front.

In countries where a factory system has not been
developed and where industries are carried on by arti-
vans in their homes, great cities do not spring up so
rapidly as in America. Although these cities of India
play an important part in the commerce of the country,
they owe their growth more to the great religious in-
fluence of the Ganges River than to its commercial
value. This influence, associated with the life-giving
waters it furnishes to a vast farming section, has tended
to develop a peace-loving people, conservative and
deeply attached to the soil. Their name for the river,
“Mother Ganga,” well expresses their feeling toward it.
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PROBLEMS

1—What information can you find concerning the Brahmaputra
River?
2—Compare the Ganges with the Brahmaputra, as to:
(a) source,
(b) population and importance of watersheds.
3—Try to account for the differences in their control and use.
4—Notice the points of similarity between the Ganges and the
Nile valleys, as to:
(a) history,
(b) types of people,
(c) relative importance,
(d) buildings and works of art,
(e) control and use of waters.
§—List other rivers famous for their religious associations and
compare them with the Ganges.
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THE TIGRIS AND EUPHRATES

All hail Euphrates! Stream of hoary time,

Fair as majestic, sacred as sublime!

What thoughts of earth’s young morning dost thou bring!
What hallowed memories to thy bright waves cling!

The Tigris and Euphrates have a human interest that
entitles them to more attention than our geographies
usually give.

These rivers, though rising at widely separated
points in the snow-clad Armenian Mountains of cen-
tral Asia Minor, flow in a roughly parallel direction
toward the Persian Gulf and finally join to form
one short, broad stream, the Shat el Arab, through
which they discharge their muddy waters into the sea.

The Euphrates can be navigated by small steamers
for over one thousand miles to Birejik. There it is met
by the overland caravan route between Bagdad and
Syria.

Small vessels can ascend the Tigris nearly to Mosul.
Most of the traffic on this river is downstream. Boats
called “keleks” are used. These are made by fasten-
ing timbers to inflated skins and considerable cargo can
be carried. At the end of the down trip, the boat is
broken up, the timber sold, and the deflated skins
carried back overland to be used again.

A regular line of steamers operates between Bagdad
and the Persian Gulf.

47
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The Tigris at Bagdad

The round boats are common on this river. The modern shipping indicates considerable
trade and contact with the outside world.

The silt from the Tigris and Euphrates has formed a
delta six times as large as the Nile delta. Gradually
this deposit is extending into the Persian Gulf so that
the sites of ancient cities formerly on its coast are now
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miles inland. During the five thousand years of which
there is an historic record, the sea has receded one
hundred fifty miles. Doubtless, when the ancient ix-
rigation systems were in repair, there was less silt
carried to the delta. A great deal of it must have been
deposited in the canals and on the land, saving much
valuable soil material.

The land between the lower reaches of these rivers, a
section equal to Great Britain in area, was one of the
cradles of civilization. Whether man first emerged
from barbarism here or in the valley of the Nile is a
question for scholars to decide, but at any rate the
Tigris-Euphrates rivers have had a humanizing, civi-
lizing influence equalled by few other rivers in the
world.

According to early Biblical history, the Garden of
Eden where Adam and Eve, the first man and woman,
dwelt was bordered by four rivers, one of which was
the Euphrates and another the Tigris. From the
Book of Genesis onward, frequent allusions to the
Euphrates show its importance, even at the dawn of
history. The river was so well known that it is fre-
quently referred to in the Bible merely as “The River”
or as “The Great River.”

Nation after nation rose and fell in the Tigris-
Euphrates Valley, where the kings were so powerful
at times that all the rest of the known world came
under their control. When Assyria was in its prime,
between 700 and 600 B.c., Nineveh on the Tigris was
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’l’o the dwellers in an arid land, this place is a real *Garden of Eden.”
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its capital. This city then had fine libraries and the
most magnificent buildings anywhere to be found.

Babylon on the Euphrates was a metropolis of an-
cient times. The hanging gardens of Nebuchadnezzar
were considered one of the seven wonders of the world.
After the Babylonian supremacy came the Chaldeans;
then the Persians, under Darius, controlled Mesopo-
tamia. Alexander the Great planned to rebuild Babylon
and make it the capital of the world. Later Rome
extended her empire to include a part of Mesopotamia.
With the decline of Rome came the Parthians, and
after them the Mohammedan Arabs secured control of
this coveted region, which they held practically un-
challenged until the recent World War.

Was it the rich soil of this valley or the soothing
climate that drew and bred so many people and made
it possible for them to progress so far in the art of liv-
ing? In earliest times the influence of the Tigris and
Euphrates was largely agricultural. Shutin by a desert
on practically all sides, those valleys, like the Nile,
tempted dwellers to peaceful pursuits. Wheat, which
here is said to have originally grown wild, was exten-
sively cultivated. The growing of date palms was an-
other profitable industry.

The dry season that comes after the spring floods
suggested irrigacion, as in the Nile and Ganges valleys.
Here today are the remains of the wonderful engineer-
ing skill developed by the ancients. There is evidence
that the excess water of spring floods was stored in vast
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lakes and reservoirs so that in time of want this wates
could be drawn off as needed. Such storage reservoirs
also lessened the danger of floods by reducing the
volume that otherwise might break through the river
dikes and spread death and destruction. The long lines
of earthworks that once guided the waters of the Tigris
and Euphrates intersect their valleys in every direction.
The greatest of these was the Nahrwan Canal which
paralleled the Tigris for two hundred fifty miles and
carried its waters along at an easy grade for distribution
through other and smaller canals to the fields of grow-
ing crops. To utilize both rivers to the best advantage,
canals frequently connected one with the other. It
was discovered that at places the Euphrates is slightly
above the level of the Tigris and there canals were
excavated to carry water from it to the Tigris. Farther
down their course, the Tigris is higher than the Eu-
phrates and canals carried water in the opposite direc-
tion. Besides using the canals for irrigation, the an-
cients used them to transport goods and, in time of
war, to carry soldiers from one part of the country to
another.

It can readily be seen that people intelligent enough
to control and use rivers in this way might be ambitious
to extend their domain. Furthermore, their vast
estates of rich land excited the envy of less fortunate
nations. Such conditions made for war and the Tigris-
Euphrates Valley has been one of the world’s battle
grounds. There Darius the Great fought, there the
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Greeks were repulsed, there Alexander the Great
dreamed of establishing a center of world empire. Up
and down the Tigris-Euphrates valleys for thousands of
years have marched the armies of contending nations.
Even during the late World War, one of England’s first
acts was to dispatch from India armed forces to the
mouth of the Tigris and Euphrates. Later, severe
fighting with Turkish troops took place in this region.
A very entertaining account of the struggle is given in
Kermit Roosevelt’s book War in the Garden of Eden.

The supremacy of the Arabs and the spread of the
Mohammedan religion since 622 A.p. checked and, for
a time, deadened the enterprise so long associated with
Mesopotamia. Now not a hundredth part of the vast
irrigation systems are kept in repair or used. This neg-
lect causes frequent floods that have turned many
fertile fields into wastes of sand and swamp. Naturally
trade has dwindled, and during the last thousand years
the Bedouin of the desert has reigned supreme along
these rivers. Only Bagdad, a sorry reminder of for-
mer times, remains to link the closed past with the
present.

From goo A.p. to the nineteenth century the Tigris
and Euphrates region was practically lost to the world,
except as a trade route. No longer desirable as a place
of settlement, it became merely a connecting link be-
tween the modern civilization of Europe and the old
of Asia. Before sea routes around Africa and through
the Suez Canal were available, long caravans of camels
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passed up and down the Tigris-Euphrates route bring-
ing the highly prized rugs, spices, gold, leather work,
and dried fruits of the Orient to Europe.

Owing to the commercial importance of the Tigris-
Euphrates route, a great city has always existed some-
where near its Asiatic entrance. Before Bagdad it was
the city of Ctesiphon. Today that city is marked only
by a pile of picturesque ruins. Before Ctesiphon it was
Seleucia. Before Seleucia it was Babylon. These cities
were always in touch with the great nations of Asia on
the east and the European and Egyptian peoples to the
westward. Gathered at these gateway cities, goods were
shipped up the Tigris-Euphrates valleys over the moun-
tain passes and thence to the Mediterranean.

With the coming of Mohammedanism, religious pil-
grimages have increased the importance of these valley
routes. Every year thousands of Mohammedans from
southwestern Asia pass through Bagdad, some ¢n route
to Mecca but the majority going to the gold-domed
tombs of their sainted leaders at Kerbela and Kasimin.
Frequently these pilgrims bring with them the bodies
of the dead whom they wish to bury in these sacred
places. It is said that in one year sixty thousand bodies
were carried through Bagdad for this purpose.

Another natural city location is where the trade
routes converge in the northwestern part of Mesopo-
tamia. Such a place is at Mosul. Our word “muslin”
is derived from the name of this city once famed for its
cotton goods. Before the present city, Nineveh of the
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Assyrians was located here. Its extensive ruins can
still be seen.

Temporarily, overland traffic was greatly reduced
by the opening of the sea route between Asia and
Europe. The development of steamboats and rail-
roads, however, suggested new possibilities, and again
the natural force of geographic influence exerted itself,
The English were the first to see the strategic value of
the Tigris-Euphrates route, and in 1835 they sent an
expedition to explore the long-forgotten rivers. Two
steamers were transported overland in parts, from
Antioch to the Euphrates, by a caravan of eight hun-
dred forty-one camels. These boats were put together
there and the expedition sailed down toward the Per-
sian Gulf. One boat was lost on the Euphrates but the
other was used to explore the lower Tigris. The result
of the trip was to awaken the world to the advantages
of the ancient route. Indeed Russian jealousy caused
an immediate protest to Turkey against permitting
foreign boats on the Tigris and the Euphrates. Com-
mercially nothing was done for a long time.

The English expedition of 1835 also aroused great
interest among scholars. The vast ruins and numerous
remains of former civilizations with which the Tigris
and Euphrates valleys are strewn suggested new ways
of studying ancient life. Since that time excavations
by English, German, French, and American antiqua-
rians have brought to our museums wonderful specimens
of art. The outlines of enormous buildings have been



56 GREAT RIVERS OF THE WORLD

discovered and restored to view. And what is still more
important, thousands of tablets containing inscriptions
in ancient languages were found. After years of patient
study, these inscriptions have been deciphered. The
border line between dim legend and authentic history
was pushed back hundreds of years by these discoveries.

©Underwood and Underwood

Modern Excavation of Ancient Assyrian Ruins,
Upper Tigris
Students of history from Europe and America are making
important discoveries in this region.

Puzzling problems
of early Biblical
literature are also
being solved by
these studies.
Many interesting
books describing
the excavations
and discoveries in
Babylonia and
Assyria are avail-
able in our libra-
ries.

Germany, Rus-
sia, and England,
all anxious to se-
cure and control
the Tigris-
Euphrates route
to the East, have
persistently court-
ed Turkey for her

permission to use
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it. The Germans with their slogan, ““Berlin to Bagdad,”
gradually brought to a crisis the struggle for this region.
Indirectly this desire of Germany to extend her trade
routes into the East may have been one of the causes
of the World War. Her alliance with Turkey was in
part to secure concessions in Mesopotamia, including
the right to build a railroad from the Dardanelles to
Bagdad. Thus there would have been opened a safe
and speedy route to India and all the Orient. So far
did this plan go that a railway under German engineers
was actually started. Some seventy miles were built
westward from Bagdad. From Constantinople toward
the southwest this road has been completed nearly to
Mosul on the upper Tigris.

At the outbreak of the World War the importance of
the Tigris-Euphrates Valley caused England to dis-
patch strong forces to Mesopotamia, where General
Maude captured Bagdad, and now Mesopotamia is
under nominal British control. As in Egypt and India,
England’s first efforts are being directed toward renew-
ing the prosperity of the country. Under trained irriga-
tion engineers, dams are being rebuilt and the ancient
canal systems repaired. Probably in one or two genera-
tions the agricultural values of this region will be re-
stored. It is estimated that, by an expenditure of thirty
million dollars at this time, an annual yield of ten
million will be possible after fifty years.

The discovery of rich deposits of petroleum near
Mosul has brought new attention to this region. Amer-
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ican business men are seeking the right to develop the
oil properties. Thus our own country is becoming in-
terested in the awakening of this historic land.

Although the Tigris-Euphrates Valley may never
again become the seat of a powerful empire, its control
will be bitterly contested and jealously watched by
ambitious nations. They will seek the most practical
way to use it as a key to India and the Orient. In
addition to the agricultural and commercial importance
of this section, the remains of its ancient art and civili-
zation will have an ever increasing human interest for
the world at large.

PROBLEMS

1—Trace on a map of Southwestern Asia:
(a) a water and land route between India and Europe via
Bagdad,
(b) a water and land route between Bagdad and Cairo.
2—Compare the Tigris-Euphrates with the Nile, as to:
(a) history,
(b) control,
(c) present conditions and importance.
3—Locate Mosul and account for its present importance.
4—Search textbooks in ancient history for references to Babylon,
Nineveh, the Assyrians,



THE AMAZON

Although the Amazon was discovered in 1540 by
Orellano, its basin has not to this day been thoroughly
explored. Only about ten years ago Theodore Roosevelt,
discovered a hitherto unknown tributary of the Amazon
hundreds of miles in length. This branch is now called
the River Teodoro in his honor. In the Amazon basin
there are thousands of square miles of virgin forest
that have never been visited by civilized man. In these
regions of South America are still to be found some
huge unexplored areas.

The first effort to traverse this country was made by
Gonzalo Pizarro, relative of the famous conqueror of
Peru. Starting from Cuzco in Peru on Christmas Day,
1539, Pizarro planned to explore the “Land of Cinna-
mon,”” as the country east of the Andes was called. To
overcome hostile tribes he took three hundred forty
soldiers, one hundred fifty cavalrymen, and four thou-
sand Indians. All went well until they reached the for-
ests of the upper Amazon. Then the intense heat, the
plague of insects, attacks of disease, and difficulties of
travel proved fatal. Even the thousands of swine and
llamas were insufficient to supply food. At last, broken
down by hunger and privation, the remains of the party
halted.

In hope of securing aid, one Captain De Orellano
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took a small party of men and floated down one of the
numerous rivers in a rudely constructed boat. He
found the country inhospitable then as now. Sailing
on for weeks, attacked by Indians, he secured no store
of food sufficient to ]ustnfy returning. Great was his

surprise when at
last he found that
he was approach-
ing the sea. It was
the Atlantic.
Through fortunate
circumstances he
was able to reach
Spain where he
was honored by a
commission from
the king.

The great riv-
er, which he had
explored almost
throughout its en-
tire length, was
christened by De
Orellano “Rio de
Amazonas,” or
“River of Ama-
zons,” because

Rubber Tree in the Jungle

Growth of shrubs and plants is so rapid and dense that
cultivation of the soil is almost impossible.

many of the Indians attacking him on the voy-
age were dressed somewhat like women, in capes
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and skirts of straw, and he supposed them to be tribes
of female warriors similar to the Amazons of legendary
fame. The name given by this first explorer, shortened
to Amazon, has ever since been connected with the
river, although the story of its feminine fighters was
later found to be false.

For nearly three hundred years the Amazon remained
a river of mystery that tempted many explorers. Sir
Walter Raleigh was one of them. It also appealed to
the imagination of writers and men of science, who
pictured in glowing terms the possible wealth, strange
animals, and wonderful natural phenomena to be found
in the Amazon Valley.

The following translation from a book published
early in the sixteenth century shows how men of those
days dreamed of wealth hidden in this great wilderness.
“There existed somewhere or other a country traversed
by a white sea whose waves rolled over sands of gold and
a beach of diamonds. Its capital, Manao [Manaos], was
a great city full of palaces, some built of stone riveted
with silver, whilst the roofs of others were tiled with
plates of gold. One trod everywhere on most precious
metals. Manao was the storehouse of all the riches of
the earth. There reigned a man called ‘The Golden
One,” ‘El Dorado,’ and his body scintillated with golden
sequins even as the sky with stars.”

Although, of course, no wonder city was ever actually
found there, the total wealth in forest and rubber prod-
ucts taken from the Amazon Valley would doubtless
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have been sufficient to build even such a fairyland of
gold and precious stones.

Many streams unite to form the Amazon so that it is
difficult to name any one as its source. The extreme
western limit of its watershed is believed to be a small
lake in the Andes not over a hundred miles from the
Pacific Ocean. Like the Nile, many of the Amazon
tributaries are fed by snow-capped, equatorial moun-
tains. The northern limits of its watershed are so un-
defined that in certain seasons one can travel by canoe
directly from the Amazon to the Orinoco basin. In the
south there are places where less than a thousand feet
of dry land separate the waters of the Amazon from
the Paraguay River.

In its main stream, the Amazon is navigable for
ocean steamers as far as Iquitos, over two thousand
miles from Para. At places on its lower reaches the
depth is recorded to vary from ninety to nearly one
thousand feet. So vast is the entire river system that
it is frequently called the Mediterranean of South
America. Eleven hundred tributaries are known, seven
of them over a thousand miles in length and one of
them, the Madeira, nearly three thousand miles long.

Since the main stream of the river is only thirty-five
feet above sea level two thousand miles from its mouth,
the annual rise of fifty feet causes at times a flood that
reaches back into the surrounding forests for hundreds
of miles, making for the time a real inland sea. This
almost level course reduces the current to only two and
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one-half or three miles per hour. But so gieat is the
volume of its discharge that on entry to the Atlantic
the Amazon pushes out over one hundred miles before
mingling with the waters of the ocean. From ships
opposite its mouth, though not yet in sight of land, one
can detect the muddy color of its flood and find it
perfectly fresh in spite of the great distance it has been
forced into the sea.

The rise and fall of tides is noticed over five hundred
miles above Para. At times unusually high tides set
in toward the shore, turn back the river, and create a
terrible wave known as a “bore.” The bore is feared
only at certain seasons of the year. The force of an
unusually high tide meeting the resistance of the
Amazon’s outward flow causes the water to pile up,
forming a series of great waves twelve to fifteen feet
high. These waves sometimes sweep up the river
for one hundred miles. They completely strip forest
growth along the banks and make and unmake numer-
ous islands in the river.

The Amazon offers conditions so favorable for com-
merce that anywhere else in the world immigration and
rapid development of river lands would have resulted,
but inadequate drainage and excessive rainfall (two
hundred inches annually) make the Amazon country
a hotbed of disease. The moisture and tropic heat
favor a growth of plant life so luxuriant and vigorous
that men have been unable to cope with it. Paths cut
through the jungle are completely overgrown within a
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Courtesy of American Consulate, Para, Braszil

Amazon Steamer at River Landing
Boats of this kind are used for local traffic on the Amazon and its tributaries.

few weeks. Clearings made for planting are obliterated
within a short time unless a constant fight s main-
tained against an encroaching growth of vines and trees.
No other place in the world has such rank, impassable
growth as the Amazon Basin. The luxuriant vegetation
of the carboniferous age could hardly have exceeded
that w these jungles. The great scienust, Humboldt,
visited this region in 1799; Wallace and Agassiz, famous
naturalists, studied it later and found hundreds of
plants unknown elsewhere.
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The native inhabitants are able to live only in long,
narrow strips of land on the river banks. There they
grow a few vegetables and exist on the fish and game
obtained from the water courses. They seldom under-
take to travel inland except in search of rubber trees.
Save for the hum of insects and the weird call of
animals, these forests are solemn, gloomy, silent places,
almost entirely devoid of human life.

Whether in ancient times the Inca civilization ever
extended to the Amazon is uncertain. It is known that

©Brown Bros.

Crude Rubber

This crude rubber was brought by native boats to a steamer landing. Here, as in al}
Amazon views, note how the forest growth extends to the water’s edge.
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Andean people occasionally visited its upper tributaries
in search of gold but no remains of their occupation
have as yet been found. Discoveries of pottery and
relics on some islands of the Amazon give evidence that
people more advanced than the present Indians once
dwelt there.

Until rubber became a commercial product, the river
meant little to South America and almost nothing to
the rest of the world. Spanish hopes of a hidden
Eldorado had vanished. Colonization proved impos-
sible. The market for plant gums and other forest
products had been a limited one.

New uses for rubber and the discovery of trees yield-
ing this valuable product brought to Para ships from
all the civilized world. Finally, on July 31, 1867, Brazil
opened the Amazon to navigation for vessels of all
countries and the great river became a real factor in
the development of South America. Although Para
was founded in 1616, its real importance came with
the export of rubber. Now, with a population of one
hundred fifty thousand, it has many fine buildings,
and docks, and warehouses, as modern as those of
Liverpool and Hamburg.

The other commercial cities are Manaos, at the
junction with the river Negro, and Iquitos in Peru, at
the head of navigation for ocean-going steamers.

Manaos is about five days by steamer from the
mouth of the river. It'is said to be the best-lighted
city in Brazil. It has a theater, which cost over two
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©Brown Bros.

Rubber on the Wharf at Iquitos, Peru

million dollars, and excellent docks. Its population is
about eighty thousand. To allow for the fifty-foot rise
and fall of the river at this point, warehouses and un-
loading platforms are built on pontoons connected with
the land by bridges. Between Manaos and Para are
only small villages and camps of rubber gatherers.
Iquitos, besides having a considerable rubber trade,
is the general business center for eastern Peru, the Peru
beyond the Andes. There are many Americans living
there and European commercial houses have agents in
the vicinity. Some time there may be railroad connec-
tions between this point and the mining regions. At
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present the journey from Iquitos to Lima occupies
about two weeks. It is made partly by rail, partly by
horse, and partly by steam launch. At Iquitos, over
two thousand miles from the Atlantic, the Amazon is
three miles wide. Lines of steamers give direct com-
munication with New York and London.

Eastern Bolivia looks toward the Amazon as the
outlet for her products, mineral and agricultural. By
ascending the Madeira River, the principal tributary
of the Amazon from the south, one reaches an immense
territory high enough above the Amazon basin to be
habitable. For a long time commerce on this route was
hampered by the necessity for carrying goods around
a series of nineteen falls covering a section of the river
two hundred miles in length. As early as 1871, Ameri-
can engineers employed by the Brazilian government
attempted to build a railroad around these falls. Labor
problems and the difficulty of controlling tropical
diseases resulted in failure. Another attempt was made
in 1878. This likewise failed. Starting a third time, in
1907, the railroad was pushed through from Porto
Velho below the falls to a point about two hundred
miles up the river where navigation can be resumed and
continued to the Bolivian lowlands east of the Andes.
The construction of this railroad presented many of
the same problems encountered in building the Panama
Canal, particularly those relating to health and sanita-
tion. That it was finally put through was due to the
pluck and perseverance of American capitalists and
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engineers. It is said that on the third attempt to con-
struct the railroad one locomotive, abandoned in 1875
after standing thirty years in the forest, was repaired

o

©Brown Bros.
Building a Railroad in the Jungle

The track has to be supported by mattresses of brushwood. This type of land condition
is common in the Amazon Valley.

and put in running order. At present there are three
trains a week on this line.

Owing to the development of rubber production in
other parts of the world, notably in the East Indies,
there has in recent years been a steady decline in the
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export of rubber from the Amazon region. From 1919
to 1920 there was a fifty per cent decrease in the value
of rubber exported. Since rubber trees along the
Amazon are never found in groves but are scattered in
the almost impenetrable forests and average only one
to the acre, the expense of gathering and marketing is
much greater than on an efficiently managed planta-
tion. But the decline of the rubber export trade prob-
ably will not lessen the importance of the Amazon

ST

©Brown Bros.

Loading Brazil Nuts
Note the broad sea-like expanse of the Amazon.
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Valley. Now that commerce is firmly established, other
products and other regions will be developed and yield
a continually greater volume of trade.

Eastern Peru and Bolivia will some day offer to
colonists a healthful and profitable area the products
of which will find their way to the world not over the
Andes but through the Amazon. This trade passing
along the river will draw more and more on the re-
sources of its immense valley. The lumber and various
plant products may well become important sources of
world supply. Evidences of petroleum are already at-
tracting prospectors from Europe and the United
States.

Although actual settlement in the Amazon Valley is
now impossible, the influence of the river is, after nearly
four hundred years, coming to be a real factor in the
development of South America.

PROBLEMS

1—What facts can you discover concerning the Niger River?
2—Compare the Amazon with the Kongo and the Niger, as to:
(a) routes for travel and trade;
(b) population and products of their watersheds;
(c) history of exploration and adventure along these rivers.
3—With a constantly increasing demand for tropical products,
which of these rivers will probably become the most im-
portant in the next fifty years?
4—Why may the Amazon become more influential in the devel-
opment of South America than either the Orinoco or the
Plata River?
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5—Secure from the United States Department of Commerce
statistics on the quantity of rubber imported from Biazil
and from the East Indies for a recent five-year period. Com-
pare totals to determine:
(a) relative quantity from each region;
(b) tendency of imports to increase or decrease from each
region.



THE MISSISSIPPI

A brief glance at the map of North America reveals
the close relationship of the Mississippi River system to
the life of the central region. From the Gulf of Mexico
to the Great Lakes, from the Appalachian to the
Rocky Mountains, all water routes lead to the Missis-
sippi, aptly named by the Indians “Father of Waters.”

Aithough this river has been well-known for two
hundred years, the actual source of the Mississippi
was not definitely determined until the nineteenth cen-
tury. In 1832 Schoolcraft and in 1836 Nicollet explored
the headwaters of the river in an attempt to determine
the exact point at which it rises. In the Minnesota
Historical Collections, Volume 6, is an interesting ac-
count of these explorations. Finally the little lake
from which the main branch of the Mississippi starts
was definitely located, two thousand five hundred
miles from its mouth. It was named Itasca, a word
said to be made from the last and first syllables of two
Latin words, veritas caput, meaning ‘““true head.”

For us, the history of the great river begins with the
discoveries of De Soto and the explorations of La Salle,
but we have, in the remains of the mound-builders,
evidence that, at some time in the dim past, parts of
the Mississippi Valley were inhabitated by people who
made considerable progress in the art of pottery-making
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and possibly in the use of copper and bronze instru-
ments. The Mississippi thus had an important in-
fluence on the location and development of people
dwelling in its valley long before the coming of the
white man. Excavations of the unique and extensive
earthworks of the mound-builders give evidence of a
numerous people dependent on agriculture. These
mounds also yield relics that indicate trade with dis-
tant places, a trade doubtless carried on through water
routes afforded by the numerous tributaries of the
Mississippi.

Although trade and fertile lands promote develop-
ment of peoples possessing them, they arouse the
jealousy of less fortunate groups. The very river that
encourages peaceful commerce also offers easy avenues
for invasion by hostile tribes. The Nile civilization was
protected by a great desert on either side. Had there
been navigable tributaries between Assuan and Cairo,
the history of Egypt would have been far different, for
it would probably have been threatened by the invasion
of savage blacks.

The great Mississippi system, connecting all parts of
the continent, made raids and warfare easy. Only in
secluded places, such as those occupied by the cliff
dwellers of southern Utah and the Pueblo Indians of
Arizona, could we expect a long-continued peace so
necessary to settled life and the growth of some industry
and art.

The commercial possibilities of the Mississippi River
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were soon appreciated. As early as 1719, John Law, a
keen Scotchman residing in Paris, secured from King
Louis XIV the right to form a company with exclusive
trade privileges in Louisiana and all the Mississippi
basin. Stock in the company was sold at fabulous
prices. Everyone, common people as well as courtiers,
invested their money. Poor management and mis-
understanding resulted in a failure that has become
historic. It was the first attempt to form on a large
scale a joint stock company like those which are now
so common. Its rapid growth and instantaneous col-
lapse gave it the name ‘“Mississippi Bubble” and
caused it to be remembered to this day.

Free and unrestricted use of the Mississippt River
for settlers and traders was guaranteed by a treaty
made in 1795 with Spain. Disputes with this country
regarding Florida caused the Spanish government to
annoy Americans who were beginning to ship their
grain, pork, and tobacco from the western Appalachians
via the Mississippi River to the sea. At one time it
was proposed to close the river to Americans for twenty
years. Some of the New England states actually favored
such a plan because they thought that it might re-
duce the competition of western farmers with eastern
producers. Dwellers in the Mississippi Valley, however,
realized that their future progress depended upon free
navigation of the Mississippi and even talked of seced-
ing from the east, if any attempt were made to deprive
them of their natural commercial outlet. It became
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evident that the Mississippi was to make a very un-
satisfactory boundary.

Until one great power could control the entire Missis-
sippi watershed, no part of it was safe from attack.
Thomas Jefterson and his associates saw what it would
mean to have our western frontier limited by a navi-
gable river. In the purchase of the Louisiana territory,
we acquired outright not only a vast area of land but
an entire river system with all its possibilities for com-
merce and industry. By securing uniform control of
the entire basin, we rendered it safe from invasion by
foreign powers and at the same time insured, for those
who chose to settle in it, complete protection for the
development of its soil, its timber lands, and its min-
erals. Could the Danube have unified control, how
different would be the condition of central Europe
today! The political importance of the Mississippi has
ceased. Its problems have now become those concern-
ing its improvement and utility.

Instead of constructing massive forts and gun bases
like those that border many places on the Rhine, our
engineering is devoted to the betterment of the Missis-
sippi River for navigation and power so that it may
become more useful in the commercial and industrial
development of central North America.

Some two thousand two hundred miles from the
Gulf of Mexico to St. Anthony’s Falls the river can be
navigated profitably by steamers and barges. The
Missouri, its principal branch, can be cperated to the
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Courtesy of Mississippi River Commission, Third District

Enlarging a Small Low Levee

The engine with the cable-way moves by its own power along the bank as the filling is
completed.

foothills of the Rocky Mountains. The Mississippi,
with all its tributaries, has over sixteen thousand miles
of navigable water courses. From Pittsburgh, boats of
moderate draft can reach Fort Benton, Montana, a
distance of 4,333 miles. Its basin embraces approxi-
mately a million and a quarter square miles and the
alluvial lands of the lower Mississippi Valley are equal
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to eighteen times the area of Holland and three fourths
the area of England.

John C. Calhoun in 1845 said at Memphis, “The
invention of Fulton has in reality, for all practical pur-
poses, converted the Mississippi with all its tributaries
into an inland sea. Regarding it as such I am prepared
to place it on the same footing with the Gulf and
Atlantic coasts, the Chesapeake and Delaware bays,
and the Lakes, in reference to the superintendence of
the General Government over its navigation. It is
manifest that it is far beyond the power of individual
or separate States to supervise it.”’

No study of the Mississippi is complete without a
story of the wonderful success of our engineers in con-
trolling its floods and improving its channel. Until the
middle of the nineteenth century improvement con-
sisted merely in removing the most dangerous obstacles
and marking the treacherous shoals. The increased
shipments of coal down the Ohio to New Orleans, the
growth of the grain and lumber trade from Missouri
and Illinois that came with the introduction of steam
navigation, made New Orleans one of the great ports
of North America. Its commerce, however, was con-
stantly threatened by the shifting sands of the Missis-
sippi. Millions of tons of sediment brought down and
deposited in the Gulf gradually settled, as the water
of the sea was reached, and there built up numerous
bars. Vessels drawing over eighteen feet could not
enter or leave the river. Ordinary methods of dredging
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were like dipping up the ocean with a spoon. A channel
open one week might be closed the next. At one time
over five million dollars’ worth of cotton was held up
by the grounding of vessels at the mouth of the river.

Courtzsy of Enginzering Office, War Dept.

Caving Banks along the Mississippi River

In 1872-77 over four hundred ships were delaved by
grounding as they passed over the bar.

Finally Captain Eads, a practical engineer, sug-
gested a system of artificial banks, called jetties, ex-
tending from the mouth of the river slightly out to
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sea. These narrowing channels would, he said, cause
the river to scour out its own bed. Other engineers
scoffed at him but Captain Eads, who knew his Missis-
sippi, persisted. He even offered to build the jetties
himself and receive no pay if unsuccessful. At last
Congress appropriated five and one-quarter million
dollars to be paid in installments to Captain Eads upon
successful completion of the jetties. The work was
begun in 1875 and was a complete success. A con-
tinuous twenty-foot channel was obtained. Since July,
1879, there has Been a constant depth of almost thirty
feet.

After that another series of jetties was authorized
and now there are two practical thirty-foot channels
through the Mississippi delta. These works cost the
federal government over fifteen million dollars but are
considered a good investment.

Equally interesting are the efforts to control the
floods of the Mississippi. As early as 1717 French
engineers found it necessary to erect high embank-
ments around the city of New Orleans. Protection of
lands along the river beyond the city was attempted
but not completed until recently. These rich lands,
fifteen million acres in area, can produce millions of
dollars’ worth of sugar, cotton, and corn each year, but
the uncertainty of flood control caused much to remain
in swamp and wilderness.

Beginning near New Orleans the river now has a
levee system of protection extending on both sides more
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Courtesy of Mississippi River Commission, Third District
The Mississippi River at Extreme Flood

The surface of the water is about twenty-five feet higher than the ground back of the levee.
than seven hundred miles northward. The United
States government appropriated fifty million dollars
for levee construction. So great is the value of the
reclaimed farm land that even further sums will be
spent until this region is rendered absolutely safe. One
of the most serious overflows was in 1913 when the
river rose to forty-six and one-half feet above low
water at Memphis, Tennessee. The reclaimed lands
now support nearly one million people and have three

thousand two hundred miles of railway.
The river side of the levee is faced with enormous
mats made of woven willow and weighted down with
rock. These mats are sometimes made in sections one



THE MISSISSIPPI 85

thousand feet long and three hundred feet wide. Hun-
dreds of miles of these protecting coverings line the
levees.

During high water the levees are patrolled day and
night. The boring of a rat may start a leak which will
result in a break or crevasse, as it is called. When there
is danger of a serious break, hundreds of men are
quickly brought together and, by using bags of sand
and willow mats, the leak may sometimes be stopped.
If the crevasse is a large one, the great river may spread

Courtesy of U. S. Engineering Dept., N.

Willow Mattress Ready to Be Placed along Face of Levee

By weighting the mattress with stone, it will remain flat against the inside of the levee
and prevent erosion by the river current.
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its course over an area forty miles in width, and the
valley may become a vast lake, causing enormous
damage to land and live stock.

Another interesting form of control is the protection

Courtesy of Mississippi River Commission, Third District
Constructing a Willow-Tree Mattress

The operations of handling the material, placing it, tying, and weaving can be seen.

of river banks to insure an even channel. The tendency
of the river is to wind from one side of the valley to the
other, snake fashion. This causes the current to eat
away the concave side of each curve. The earth thus
washed out is carried diagonally downstream where
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it builds up bars and projecting points on the opposite
side. By covering the banks at these vital spots with
heavy mats of willow and straw the river is prevented
from constantly shifting its channel. Up to June 3o,
1923, over one hundred thirty-eight millions were spent
on channel improvement, apart from the levees.

We do not often associate water power with the
Mississippi but at St. Anthony’s Falls near St. Paul the
power has long been utilized in factories. There is a
tendency to make still greater use of the river by con-
structing enormous hydro-electric stations. One of
these has been built at Keokuk. A canal with locks has
likewise been constructed here to permit the passage of
boats. The deepened water behind the Keokuk dam
has improved navigation for many miles.

Steam navigation on the Mississippi began in 1817.
The trip from Louisville to New Orleans and return was
made in forty-one days. In 1843, forty years after the
purchase of Louisiana, 2917 steamer landings were
recorded in New Orleans, and besides these, 2673 flat-
boats arrived from the North.

In 1860, when steamboat travel was at its height,
3566 arrivals were registered in New Orleans. At this
time the fast passenger boats were the pride of the river
country. They were luxuriously furnished and often
very speedy. Samuel Clemens, the humorist, worked
when a boy as a pilot on these boats. His pen name,
Mark Twain, was said to be an expression used by
pilots to indicate a certain depth of water.
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Of course, the Civil War checked commerce in the
South. The blockade of the Mississippi stopped it
entirely for a time; then, just as it was recovering, in

©Sto.1e and Webster
Locks around the Great Dam across the Mississippi at Keokuk
The steamer is a common type on the river,

the 1870’s the railroads began a competition that has
probably driven passenger traffic forever from the river.

Traffic in heavy freight, particularly coal from the
Pittsburgh region, is now the main business on the
lower Mississippi. A line of barges used by the govern-
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ment during the World War has proved so profitable
that St. Louis is constructing new docks and there is a
promise of a great revival of trade on the upper river.

The opening of the Chicago Drainage Canal affords

Courtesy of U. S. Engineering Office, Wheeling, West Virginia
Collapsible Dam on the Ohio River

By this means, water is held back until deep enough to float loaded barges; then the wickets
are opened, and the boats are carried forward to the next pool.

a useful channel from Lake Michigan to the Illinois
River, thence to the Mississippi and the seaboard.

The following quotation from Theodore Roosevelt,
who knew and appreciated the West better than any
other president, well states the necessity for far-sighted
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development of the Mississippi water routes: “The
valley of the Mississippi is politically and commercially
more important than any other valley on the face of
the globe. Here more than anywhere else will be deter-
mined the future of the United States, and indeed of
the whole western world; and the type of civilization
reached in this mighty valley, in this vast stretch of
country lying between the Alleghanies and the Rockies,
the Great Lakes and the Gulf, will largely fix the type
of civilization of the western hemisphere.”

PROBLEMS

1—Compare the Mississippi River with the Amazon as to:
(a) physical features,
(b) use and control,
(c) difference in importance.
2—What information can you find concerning the Volga River?
3— Compare the Mississippt with the Volga as to:
(a) relation to their respective continents,
(b) area of watersheds,
(c) commerce.
4—Trace a possible all-water canoe trip from Montreal to Pitts-
burgh.
s—In what ways is the Mississippi River an actual barrier to
east-west overland commerce?
(a) Find how this barrier is overcome at various places.
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THE YANGTZE-KIANG

For ages the rivers of China have been both a menace
and a source of livelihood to its people. With their
alluvial deposits these rivers created millions of acres
of fertile soil—lands so rich and so easily worked that
the Chinese have clung to them and multiplied in
numbers despite the terrible floods that have devastated
their eastern plains.

The very struggle to hold this profitable territory

Courtesy of Methodist Episcopzl Church Society

Flooded District
To control flood water has always been a problem in Eastern China.

93
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early developed in the Chinese a feeling of common
danger and a bond of common interests. It is evident
that these collective interests stimulated a spirit of
cooperation and hastened the organization of govern-
ment, which in China began earlier than in any other
region except perhaps Egypt and Mesopotamia. The
Egyptians, it will be remembered, grew in unity through
their dependence on the Nile.

In the effort to control their rivers and to lessen the
destruction from floods, the Chinese acquired by prac-
tice the beginnings of engineering science. They ad-
vanced in this science far more and much earlier than
other peoples of their time. To the Chinese, an engineer
who could plan and construct a system of dikes and
canals was a greater national hero than the general who
led an army through victorious battles. Evidences of
this engineering ability are still to be seen in the Grand
Canal, some six hundred miles long, connecting north
and south China; in the network of ditches and drain-
age canals many thousands of miles in length; and in
the artificial ponds and lakes designed to draw off and
store some of the surplus flood water. Another engi-
neering work was the diversion of an entire river, the
Huai, with its seventy-two tributaries; another, the
canal paralleling the Yangtze-kiang for one hundred
forty miles. Just north of this canal is a district eight
thousand square miles in area. Like parts of Holland,
it is below water level but reclaimed by drainage. It is
now the best rice land in all China.
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The greatest of Asiatic rivers in length, volume, and
utility is the Yangtze-kiang. To the people dwelling
in its valley, it is all the Amazon might have been and
more than the Ganges or the Nile can ever be. Like the
Ganges, it rises in the snow-capped mountains of cen-
tral Asia almost due north of Calcutta. It flows some
three thousand miles to the Pacific Ocean through a
region six hundred fifty thousand square miles in area,
inhabited by the most peaceful and industrious people
to be found anywhere on the globe. The population of
this watershed is estimated to be one hundred eighty
millions.

During the first half of its course the river falls some
fifteen thousand feet. Its upper reaches were unknown
until recently and have been explored by occidentals
only since 1873. In the last fifteen hundred miles it
flows through a comparatively level region with a total
fall of one thousand twenty-five feet. Between Hankow
and the sea, a fall of only one inch per mile causes an
almost imperceptible current very favorable to naviga-
tion. High water with a rise of forty feet occurs during
March and August even more regularly than on the
Nile.

The Yangtze-kiang is navigable for the largest ocean
steamers to Hankow, six hundred miles from the coast.
Over three thousand foreign vessels entered the river
in 1918. Besides these there were hundreds of Chinese
steamers and sailing vessels, not counting the thou-
sands of launches, towboats, and junks that help to
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carry the enormous trade of central China over this
river route.

Beyond Hankow smaller steamers ascend to Ichang,
four hundred miles farther inland. At this point ail

©Beseler Lantern Slide Co.

‘Wharf at Hankow

Ocean steamers ascend to this city,

goods destined for the upper river must be transferred
to sailing vessels. The river is the sole outlet for Szech-
wan Province, which has a population of over sixty
million and an area equal to that of France. Trade
estimated at thirty million dollars annually passes in
and out of this province via the Yangtze-kiang.
Szechwan has a splendid climate, excellent forests,
and some of the world’s greatest coal fields. Natural
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gas was used here long before it was even known in
the western world. Here too are wonderful salt wells,
drilled with crude machinery, operated by ropes and
man-powered windlasses. Sometimes the drilling of a
very deep well requires several generations to complete
it. Sons carry on the work of the fathers until a depth

©Beseler Lantern Slide Co.
Loading Tea at Hankow

of two to three thousand feet has been reached. Natural
gas conducted through bamboo tubes to furnaces is
used to evaporate the brine drawn from the salt wells.

River traffic above Ichang is extremely dangerous but
at the same time very picturesque. The river flows
through vast gorges with mountains rising a sheer three
thousand feet or more directly from the water’s edge.
As might be expected the current is rapid and the
channel filled with treacherous eddies and cross-cur-
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rents. Junks especially constructed of stout frame are
used in this trade. These sturdy boats have low square
bows and lofty sterns. They are from eighty to one
hundred twenty feet long, from nine to twelve feet
broad, and carry up to one hundred tons of freight.
Leaving Ichang, sails are used until the gorges are
reached, and then the boats are hauled against the cur-
rent by gangs of men walking along the banks. These
men are called “trackers,” and their life is one of con-
stant toil and adventure.

Courtesy of Methodist Episcopal Church Society

In the Gorges

The river is the only route to a vast, productive, interior province.
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Sometimes as many as four hundred men are re-
quired to pull a large vessel through particularly diffi-
cult rapids. When the mountains come close to the
river edge, paths have been cut in the sides of the
steep cliffs. Occasionally the rattan cables used in
towing become caught on a projecting crag. Then bold
trackers must climb along the ragged rock high above
the swirling river to push off the rope before it is chafed
to pieces by the heavy boat tugging at its lower end.

The following vivid account' well describes some
common incidents in the dangerous return journey,
when boats descend with the swift current:

I never saw such exciting water scenes; the wild rush of the
cataract; the great junks hauled up the channel on the north side
by 400 men each, hanging trembling in the surges, or, as in one
case, from a tow-rope breaking, spinning down the cataract at
tremendous speed into frightful perils; while others, after a last
tremendous effort, entered into the peace of the upper waters.
Then there were big junks with masts lashed on their sides, bound
downwards, and their passage was more exciting than all else.
They came broadside on down the smooth slope of the water
above, then make the leap, bow on, eighty, even a hundred rowers
at the oars and yulows, standing facing forwards, and with shrieks
and yells pulling for their lives. The plunge comes; the bow and
fore part of the deck are lost in foam and spray, emerging but to
be lost again as they flash by, then turning round and round, mere
playthings of the cataract, but by skill and effort got bow on
again in time to take the lesser rapid below. It is a sublime sight.
Wupans and sampans, making the same plunge, were lost sight

of altogether in clouds of foam and spray but appeared again.

1From The Yangize Valley and Beyond, by Isabella Bird Bishop Courtesy G. P. Putnam’s Sons
Publishers, New York and Londoa.
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Red lifeboats, with their smart turbaned crews, dodged in the
eddies, trim and alert; crowds of half-naked trackers, struggling
over the boulders with their 1200 feet of tow-rope, dragged, yelled,
and chanted; and from each wild shore the mountains rose black
and gaunt into a cold, grey sky.

The Chinese government maintains life-saving crews

in the gorges. Many boats are wrecked each year, but

the loss of life is
comparatively
small. Not until
1899 was any at-
tempt made to
navigate this sec-
tion of the river
by steam power.
The first boats
were unsuccess-
ful but high-pow-
ered ones now as-
cend to Chung-
king. Either the
river or a railway
along its bank
must always be
the connecting
line between
central-western
China and the
seaboard.

«

‘

Courtesy of Methodist Episcopal Church Society
Another View in the Gorges

Here can be seen the difficulties in road buildiﬂg‘ The
river will long continue to be the only transportation route.
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Like other great rivers of the world, the Yangtze-
kiang has in its valley cities of great commercial and
political importance. Shanghai, one of the leading port
cities, owes its prominence to a position near the
entrance to this river.

Nanking, once the capital of China, has a population
of over three hundred thousand. It is now an important
center for religious and educational work of American
and English societies.

Hankow is sometimes called the Pittsburgh of the
Orient. Many railway lines lead from it. Immense
steel works are located here. Its population of over one
million is engaged in shipping and manufacturing.

Chungking, the gateway to Szechwan, with a popula-
tion of over three hundred thousand, is destined to be-
come a great city when coal fields and other natural
resources are developed and better transportation facil-
ities provided.

The Chinese have done all and even more than one
might expect in utilizing the great Yangtze-kiang. To
it they owe much of their progress. Life in central
China has been a struggle to control it while cultivating
the fertile fields created by its silt-laden waters. Just
as the Yangtze-kiang has had a large part in the life of
old China, so it will have a larger and perhaps deter-
mining part in the development of new China. It offers
the only practicable route to the interior. If it can be
open. to all nations, the people along its course will
be the first to know the benefits of modern civilization.
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Already the Yangtze-kiang has come to be a great
highway over which new ideas and new commodities
from a new civilization are being carried to the heart of
China. If, as stated by many close observers, the
Chinese, man for man, have intellects as keen as ours,
their contribution to world life and trade will be well
worth while.

PROBLEMS

1—Compare the Yangtze-kiang with the Mississippi, as to:
(a) density of population on watershed,
(b) direction of flow,
(c) extent of commerce,
(d) engineering works for control and improvement,
(e) rela ion to development of continent.
2—Make similar comparisons with the Columbia River.
3—List all large rivers flowing to the Atlantic; list all large rivers
flowing to the Pacific; compare these two groups, as to:
(a) total navigable water,
(b) total population (estimated),
(c) total areas of watershed,
(d) progress in civilization among peoples as a whole living
near each group.
4—Do the results of the above comparisons suggest any facts
regarding the commercial importance of the two oceans?
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THE COLUMBIA

The new world was discovered in 1492 but many
centuries elapsed before the surface or even the out-
lines of the western continent were known as they are
today.

In their search for a passage across or through North
America, explorers cruised up and down both coasts of
the continent. Parliament in 1745 even offered an
award of twenty thousand pounds sterling to the
officers and crew of any English ship discovering a
water route-through the Americas.

Much to the surprise of these adventurers, there
seemed to be on the Pacific side no great navigable river
from Cape Horn to Alaska. Somewhere north of Cali-
fornia it was rumored that a great stream called the
“River of the West” entered the sea, but no mariner
had yet found it.

Russian, Spanish, and English sailors, including the
famous Captain Cook and the bold Sir Francis Drake,
examined this section of the coast in their search for
harbors, places to establish Indian trade, and possible
water routes to the Atlantic. In 1775 one Spaniard,
Captain Heceta, did notice what seemed to be the
mouth of a large river but did not think it worth while
to investigate further. An Englishman, Captain Meares,

also thought that he had found the long-sought river.
105
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Failing, he named the point of land near his supposed
discovery ““Cape Disappointment.”

Finally in 1792, just three hundred years after
Columbus’ first voyage, Captain Robert Gray, an

WA« v

Land’s End

This lighthouse marks the entrance to the Columbia so hard to find in Captain Gray’s
time.

American, actually located the mysterious river, entered
it, and ramed it the Columbia in honor of his vessel, the
Columbia of Boston.

The following entry in Gray’s log book describes, in
concise, sailor English, the great event:



THE COLUMBIA . 107

“Ship Columbia, May 7, 1792, A.m.—Being within
six miles of the land, saw an entrance in the same,
which had a very good appearance of a harbor; lowered
away the jolly-boat, and went in search of an anchor-

©A. M. Prentiss

Jetties at Mouth of Columbia

These jetties break the force of ocean waves and currents. The timbers were part of a
temporary trestle over which carloads of stone were transported.

ing-place, the ship standing to and fro with a very
strong weather current. At one p.M. the boat returned,
having found no place where the ship could anchor with
safety; made sail on the ship; stood in for the shore.
We soon saw from our masthead a passage in between
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the sand bars. At half past three, bore away, and ran
in northeast by east, having from four to eight fathoms,
sandy bottom; and, as we drew in nearer between the
bars, had from ten to thirteen fathoms, having a very
strong ebb of tide to stem. Many canoes came along-
side. At five p.M. came to in five fathoms water, sandy
bottom with a safe harbor, well sheltered from the sea
by long sand bars and spits. Our latitude observed this
day was 46 degrees 58 minutes North.”

Gray’s discovery was destined to play an important
part in the development and control of the Pacific coast.
Until this time no white man had ever explored or even
crossed the great northwest between the Missouri River
and the ocean. As soon as the discovery of the Colum-
bia became known, trails were opened from the coast
inland and from the Mississippi Valley to the western
ocean.

When President Jefferson sent Lewis and Clark across
the continent in 1804, he asked them to find an overland
route to the Columbia, frequently called the *“River of
the West.” After following the Missouri to its head
waters in the Rocky Mountains, the expedition passed
the great divide and soon reached tributaries of the
Columbia. By descending these, the Lewis and Clark
expedition finally came to the main stream and fol-
lowed it to the sea. Just as Americans were the first to
enter the Columbia, so Americans were first to trace its
course from the interior.

During the next twenty-five years scores of sailing
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©A. M. Prentiss

The Lower Columbia
To see views like this a fine roadway has been built along the heights.

vessels were engaged in trade between the Atlantic
coast cities and the Columbia region. It was customary
to start with cargoes of hardware, trinkets, and cloth.
These goods were exchanged with the Indians for furs.
The furs, especially otter skins, were taken to China
and there exchanged for tea and silk. With these prod-
ucts of the Orient the ships returned to their home
ports. To make the round trip on such a voyage often
required a year or more but the profits, like the risks,
were great.
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John Jacob Astor, a New York merchant, established
in 1811 a trading settlement named Astoria at the
mouth of the Columbia. His plan was to compete with
the English fur companies. Although his venture was
not successful, the early location of an American colony
at this place became an important point in our favor
when the United States claimed the valley of the
Columbia. Washington Irving in his book Astoria gives
a vivid and interesting description of pioneer life in
Oregon.

For some fifty years the early history of the St.
Lawrence was repeated on the Columbia. The famous
Hudson Bay Company established trading posts along
the river, trappers ranged the forests, and venturesome
voyageurs carried furs by river and portage across the
continent to Montreal.

Like the St. Lawrence, the Columbia soon became
an international river. Disputes arose between the
United States, Spain, and England regarding its con-
trol. Spain, by reason of her early explorations along
the coast, claimed all the land north to the Russian
settlements in Alaska. She finally withdrew and ceded
to England her rights on the coast north of California.
This left the struggle for ownership between England
and the United States, a contest that soon became keen.
To keep peace among the settlers, fur traders, and
Indians, England and the United States agreed to a
temporary government backed by both pations. This
arrangement did not attempt to fix definire boundary



lines. Settlers from
the States soon
outnumbered the
English trappers
and traders.

When President
Polk was elected,
one of the cam-
paign slogans was,
“54—40 or fight!”
This meant that
many people
wanted our gov-
ernment to take
possession of the
Pacific coast ter-
ritory between
California and
Alaska. If Eng-
land objected,
they were ready to
g0 to war.

In the final set-
tlement, peace-
fully made, can be
seen the great in-
fluence of rivers in
international af-
fairs. The terri-

THE COLUMBIA It

Courtesy of Fortiuna Chamber of Commerce

Multnomah Falls
Another view on the Columbia Highway.
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tory in dispute was finally divided on the basis of
river exploration and settlements by citizens of these
two countries. The northern portion was kept by
England. Mackenzie, an English citizen, discovered
the Mackenzie River and blazed a northern trail through
to the Pacific Ocean. English fur traders had also estab-
lished settlements in this northern region before the
Americans came to the Pacific coast. The United States
took the southern portion on the basis of Gray’s discov-
ery of the Columbia River, the establishment of Astoria,
and the settlement of the Columbia Valley by large num-
bers of American pioneers.

Another parallel between the early history of the
Columbia and of the St. Lawrence is ir the prominence
of missionaries. Some Indians, noticing the good work
of the priests who had come with the fur traders, wished
to know more about the white man’s 1eligion. In 1832
four Indians actually crossed the mountains and jour-
neyed to St. Louis in order to ask that missionaries be
sent to their people. This appeal aroused great interest
among the churches of eastern states and a party of
men soon started for the Oregon country. One of them,
Marcus Whitman, later became prominent in the
struggle to hold this territory for the United States.
With the missionaries went many families of settlers
from the east, anxious to try their fortune in a new land.
The glowing reports sent back by these people encour-
aged others and soon hundreds were following the Ore-
gon trail to the Columbia.
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Although the great migration of Americans to Cali-
fornia did not begin until after the Columbia Valley
became well known, many men from the east found
their way there via the Oregon route before the rush
for gold in 1849. One of these was Captain Sutter, on
whose property the gold was found that started the
“Forty-niners.”

The Columbia River, so long hidden in the western
wilderness, rises far to the north. Counting its prin-
cipal tributaries, it is nearly one thousand miles from
source to mouth. The main river, however, begins at
the junction of its northern branch with the Snake
River about three hundred fifty miles from the sea.
It was originally navigable only part of this distance.
Where the river breaks through the Cascade Mountains,
dangerous rapids halted navigation and almost ninety
miles above the Cascades are the even more treacherous
Celilo Rapids. Between these points and on the upper
river are long stretches of navigable water, some sixteen
hundred miles including all the tributaries.

In 1836 steam navigation of the river began. By 1860
there was an immense and very profitable river traffic.
It consisted mostly of people and goods going up stream
to the mountains. There were miners, cattlemen, and
farmers all seeking wealth in this wild, sparscly settled
region. Rudely constructed railways carried freight
around the rapids. Steamers were built on the upper
river and navigation continued.all the way to Lewis-
ton, Idaho.
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To make the river more useful for commerce, the
United States government has spent nearly ten million
dollars constructing canals and locks around the Cas-
cade and Celilo Rapids. To improve the entrance to the

Cougtesy of Union Pacific Ry. Co.
The Palisades

river, so dangerous in Gray’s time, the government has
built long lines of jetties patterned after Captain Eads’
work on the Mississippi. Now the river is scouring out
its own bed and a deep channel is always open.

The lower river is used by ocean-going vessels, which
ascend to Portland on the Willamette about one hun-
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Courtesy of Union Pacific Ry. Co.

Cascade Locks

These locks and a canal were constructed by the federal government to improve navigation.
Vessels can now avoid the rapids where the river breaks through the Cascade Mountains.

dred miles from the sea. At Portland, grain, fruit, and
lumber products from the interior are transported by
steamers to American coast ports, Europe, and the
Orient. '

As on the Mississippi, the coming of the railroad has
for the time being made navigation of the upper river
unprofitable. In spite of the millions spent to provide
passage around the rapids, only a few small steamers
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now go beyond Portland. Undoubtedly as population
in this region increases the river will again become im-
portant as a waterway. Faith in its future is shown
by the fact that England has requested, and the United
States has agreed, through formal treaty, to keep the

Courtesy of Portiand Chamber of Commerce
Portland Harbor
Here are many varieties of river and ocean craft.
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Columbia River open for navigation. Meanwhile the
smaller tributaries are proving useful in other ways.
Power plants are planned for some of the Columbia
tributaries, and extensive irrigation projects are being
constructed in the fertile regions of eastern Oregon
and Washirgton and western Idaho.

Although the Columbia may never carry an extensive
commerce, its romantic history and its influence on the
development of our western boundaries make it an in-
teresting subject for study by American boys and girls.

PROBLEMS

1—Compare the Columbia with the Yukon, as to:
(a) size,
(b) actual use for commerce,
(c) influence on the development of the country through

which it flows. ,

2— Discover some facts about the Colorado River and compare
it with the Columbia, as to:
(a) chief point of interest at the present time,
(b) possible use in the future.

3—Railway competition frequently kills river commerce. Why?
(a) Mention some rivers where railways have taken the
traffic that formerly went by water;
(b) mention some rivers that continue as trade routes in
spite of competing railways. Suggest some reasons for
this condition.



THE ST. LAWRENCE

This river was for more than a hundred years the
only route to central North America. On the early
maps it was the one river of importance indicated in
the northern continent of the new world.

According to tradition, fishermen from Spain, Por-
tugal, and Brittany, long before Columbus, were ac-
customed to visit the region about the Gulf of St.
Lawrence, but Jacques Cartier in 1534 was the first
European to really attempt an exploration of the river.
He, at least, was the first to give it a definite place in
geography. Cartier, like other explorers of his time,
was seeking a way around or through North America
to the Indies. The broad estuary of the St. Lawrence’
suggested a possible water connection with another
ocean to the west.

Through the voyages of Verrazzano and Cartier, the
French proceeded to claim the lands adjoining the St.
Lawrence River and thereby entered upon an era of
exploration and conquest that was to continue for
more than a century.

The St. Lawrence is not a long river. 1t is only seven
hundred fifty miles from Lake Ontario to the Gulf.
But from the most distant tributary of the Great
Lakes through them down the St. Lawrence to the
sea is over seventeen hundred miles, most of the way

navigable to vessels of considerable size.
by
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Unlike many rivers, the St. Lawrence is not depend-
ent on branch streams to maintain its flow. Most of
its water comes from the Great Lakes. Consequently
spring rains and summer drouths cause no immediate
changes in water levels, as is so common in other great
rivers. From year to year there may be a difference of
seven feet in the average depth of the river but from
month to month there is little noticeable change. Com-
pare this condition with the fifty-foot rises of the
Mississippi and the great annual floods of the Nile and
the Amazon!

So deep is the bed of the lower St. Lawrence that
ocean tides affect the river one hundred miles above
Quebec. Beyond Montreal, which is open to sea-going
vessels, the river although averaging nearly two miles
in width has shallows and rapids in places. The most
famous rapids are at Lachine. Passenger steamers
guided by skillful pilots shecot these rapids, but
canals with locks have been constructed for cargo
boats.

The St. Lawrence was for the French a road to the
interior. To them it mattered not that long, dangerous
rapids and shallows intervened between Montreal and
the Lakes. Time was no object. With their canoes
and lightly built boats, men penetrated far inland.
There they spent a year or two and then returned to
Montreal and Quebec with loads of valuable furs.

Such adventure appealed to the restless French
voyageurs. For these people the St. Lawrence offered
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Courtesy of Canadian Pacific Ry. Co.
Atlantic Liner Arriving at Montreal from England

the excitement and opportunity for sudden riches that
they desired.

Pushing ever westward, the French claimed the lands
through which they traveled and attempted to hold
such claims by a series of forts and Indian alliances.

Easy portages enabled these adventurers to go from
the Great Lakes to streams flowing toward the Missis-
sippi. Such connections with the Mississippi system
were made through streams near the present cities of
Toledo, Sandusky, Cleveland, and Erie. Another much
used route was from Green Bay, Wisconsin, up the Fox
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River to the Wisconsin River and then down to the
Mississippi. Following one stream after another the
French hunters and traders even wandered to the
western slopes of the Appalachians and fortified them-
selves wherever there was possibility of the English
attempting to push through. Such a fortification was
that at Fort Duquesne, near the site of the present city
of Pittsburgh, a place that afterwards became impor-
tant in the wars between the French and the English.

With the fur traders went another class ot Frenchmen
for whom the St. Lawrence River opened a new field of
usefulness. These were Catholic missionaries who saw
in the St. Lawrence a means of reaching and Christian-
izing vast numbers of Indian savages. Thus through
its main stream the great river carried French traders,
the French language, and French Catholicism far intp
North America, and helped to extend French control
from the Appalachians nearly to the Rocky Mountains
and from the Great Lakes to the Gulf of Mexico.

The nation which controlled the entrance to the St.
Lawrence was master of the continent from Montreal
to New Orleans, excepting, of course, that narrow sec-
tion along the Atlantic Ocean held by English settlers.
The great strategic value of the St. Lawrence-Missis-
sippi route was destined to play an important part in
American history, first in exploration, next in warfare,
and later in commercial life.

Even among the Indians the river had long been a
source of conflict between the Algonquins and the Iro-
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quois. Naturally the French and English tried to ally
themselves with the Indians among whom they settled.
Thus the quarrels of these European nations were soon
transferred to opposing Indian groups in the St. Law-
rence valley, which became the battle ground of the
new world.

The history of the French and Indian Wars is one of
struggle up and down and across the St. Lawrence
valley. Many times the Indians of the north followed
south-flowing streams and raided English settlements.
The English retaliated by attempting to capture Louis-
burg, a fortress on Cape Breton Island, one of the de-
fenses of the St. Lawrence. Finally by taking Quebec,
the key to the valley, the great French-American do-
main came under English control.

When the American colonists revolted from England,
the St. Lawrence River again assumed military im-
portance. One of the earliest acts of war by the colonists
was an attack on Quebec made by Arnold and Mont-
gomery. Failure to capture it nearly cost them the
war. Later, using the St. Lawrence Valley as a starting
point, Burgoyne, the English general, attempted to cut
off New England by following down the historic Cham-
plain-Hudson water route from the north. His defeat
at Saratoga was one of the important colonial victories
of the Revolution.

In the War of 1812 many important battles and
naval engagements occurred along the St. Lawrence
frontier.
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Courtesy of Dept. of Interior, Canadian Gort.

Quebec Bridge across the St. Lawrence

This bridge had to be constructed high enough to permit the passage of vessels beneath it.
The first bridge erected here collapsed just before it was finished.

For three hundred years following its discovery, the
military and political influence of the St. Lawrence
seemed to overshadow its commercial value. The ac-
tual trade carried was small in tonnage. Not until the
last half of the nineteenth century were the possibilities
for large-scale navigation appreciated. Montreal and
Quebec are nearer the latitude of England than New
York. Consequently the sailing distance from Canada
i1s really much shorter than from New York and Boston.
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In 1840 the first steamship from St. Lawience pcrts
crossed the Atlantic. Now some fifteen lines of steamers
ply regularly between Montreal and Europe. To in-
crease the carrying capacity of the river, over seventy
miles of canals and twenty-one locks have been built

T ()
AR

¢

Courtesy of Dept’. of Interior, Canadian Gout.
Car Ferry

This picture and the preceding one of the bridge show some of the engincering difficulties
when river and land traffic meet.

around dangerous rapids. Now a fourteen-foot channel
is available from the lake ports to Quebec and the sea.
From Kingston, where the river leaves Lake Ontario,
to the Gulf, elaborate systems of lights, buoys, fog
signals, and telegraph and wireless systems have been
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installed to guide vessels at all times of day and night.
The government life-saving service also has stations
along the river. This route from the Great Lakes to
Liverpool is four hundred fifty miles shorter than via

Courtesy of Dept. of Interior, Canadian Gout.
Harbor at Montreal

From these elevators and docks freight coming from the west via the St. Lawrence is
transferred to ocean steamers,

the Erie canal and New York City. Though the St.
Lawrence is closed five months of the year on account
of ice, immense quantities of grain pass over it bound
for Europe during the open season.
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Still further improvement of the St. Lawrence River
is contemplated. By an act of Congress a joint com-
mission consisting of engineers from Canada and the
United States was appointed in 1920 to study the possi-
bility of increasing the capacity of the St. Lawrence
channel. When the recommendations of this commis-
sion have been carried out, loaded ships will be able to
proceed without transter of cargo from lake ports to
other parts of the world.

According to the report of this commission, an im-
provement of the St. Lawrence waterway to secure a
twenty-five-foot channel is perfectly feasible. The com-
mission estimated the total cost to be two hundred and
§fty million dollars. It is stated that the sale of electric
power produced by stations along the improved river
would nearly, if not entirely, pay the expense of
the undertaking both for navigation and power. It is
claimed that the electric power thus developed could
be sent even to New York City and to all sections of
New England. The power that may be available along
the entire river is estimated by the commission at the
equivalent in power to twenty-four million tons of
coal. The improved St. Lawrence route would also
stimulate the building of ocean-going vessels at points
on the Great Lakes where abundant supplies of coal
and iron are now available. Already the Canadian
government has begun work on an enlarged canal and
Jocks around Niagara Falls, at an estimated cost of
seventy-five million dollars.
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Of course many persons interested in New York City
and other Atlantic ports of the United States fear that
an improved St. Lawrence route would injure our own
trade. They believe that to join with Canada in such
an enterprise would be unpatriotic. On the other hand,
farmers and business men of the central states seek the
cheapest routes for their immense foreign trade.

Apart from its political and commercial influence,
the St. Lawrence appeals to our love of the beautiful
and sublime in nature. The wonderful scenery, where
the river flows among the Thousand Islands, and the
majestic force of its great rapids every year attract
vast numbers of travellers and pleasure seekers. The
St. Lawrence tours, widely advertised by steamship and
railway companies, draw to the Canadian border people
from all parts of the United States.

No river in the world, unless it is the Yangtze-kiang,
is so closely related to the development of a continent
and the progress of its civilization as the St. Lawrence.

Rivers that extend in an east-west direction are gen-
erally more useful than rivers extending north-south.
This is because the best climatic conditions for human
activity are found in the temperate zones. Trade flows
around the world along parallels of latitude. Com-
paratively little goes from zone to zone.

As the source of the St. Lawrence water supply is
mainly from the Great Lakes, this river seems to be
free from the menace of forest destruction that endan-
gers the usefulness of so many rivers. It is said that



Conrtesy of Cauadiau PMW‘ Ry. Co.
Vlew of the River &om a Window of a Famous Hotel in Quebec
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the Chicago Drainage Canal may start a current from
the lakes toward the Mississippi that will ultimately
lessen the St. Lawrence flow, but such a condition
could and would be controlled if the level of the Great
Lakes were threatened.

The general tendency of the St. Lawrence is, then,
toward a union of interests between the people of the
United States and the people of Canada. When these
nations codperate in the development of the great river
flowing between them, the resulting improvements
will have a beneficial effect on all parts of the great cen-
tral continent regardless of the flag to which its dwellers

owe allegiance.
PROBLEMS

t—Compare the St. Lawrence with the Yangtze-kiang, as to:
(a) use as a continental gateway,
(b) actual commercial use and value,
(c) engineering works to control it.

2—Compare the St. Lawrence with the Columbia, as to:
(a) early history,
(b) obstructions to navigation and their removal,
(c) present commercial importance.

3—The improvement of the St. Lawrence River by joint action or
the United States and Canada has been proposed. From
the standpoint of a citizen of the United States give reasons
for and against this plan.

4—Why has the St. Lawrence had such little influence on the great
wilderness just north of it?

s—The question of international development of the St. Lawr:nce
will make an excellent one for class debate. Much material
is available in government reports and current periodicals.
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THE RHINE

More perhaps than any other, the name of this river
suggests legend and romance. It is famous for the rich
literature of folklore and poetry associated with the
picturesque promontories, castles, and quaint cities of
its valley. Great operas have been developed from
Rhine legends. Many Rhine stories have become a
part of our own literature through the translations of
Longfellow.

A great writer has well said: “The Rhine is unique;
it combines the qualities of every river. Like the Rhone,
it is rapid; broad, like the Loire; encased, like the
Meuse; serpentine, like the Seine; limpid and green,
like the Somme; historical, like the Tiber; royal, like
the Danube; mysterious, like the Nile; spangled with
gold, like an American river; and, like a river of Asia,
abounding with phantoms and fables.”

Despite its charming qualities the Rhine has been
since earliest time the battle front of Europe, a great
natural dividing line between the north-central and
southwestern sections. Every time people of the north
have attempted to cross it and invade lands to the
south, the whole civilized world has been disturbed.
The World War was an example of such conditions.

To protect the province of Gaul (France) from in-
vaders across the Rhine, Julius Caesar was sent by

133
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©Brown Bros.

Heidelburg—a Rhine City

Rome in ancient times. The Romans made the Rhine
their western frontier and established along its banks
military camps that survive today as prosperous cities.
Cologne is one of these. Sheltered by this river, former-
ly difficult to cross, France and the countries to the
scuth became Romanized, that is, civilized. Southern
Europe for several centuries profited by a strong central
government, the extension of roads and the progress of
art, but when in the fifth century the rough peoples
north of the Rhine succeeded in' breaking across it,
western civilization halted. Charlemagne, in his at-
tempt to create a great European empire, made the
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Rhine its center. His palaces were at Aachen and
Ingelheim. When he passed away, the Rhine once more
became a dividing line between hostile peoples. Again
when Napoleon attempted to master Europe, the Rhine
Valley was the scene of many bitter struggles. The
World War closed with the Rhine guarded by American
and allied troops, the one part of all Europe still con-
sidered the most vital to a successful conclusion of
peace.

From this brief sketch the political importance of
the Rhine can be appreciated. Had it been a smaller
stream or had it been farther to the north or to the
south, the history of Europe might have been quite
different.

In times of peace the Rhine has had a commercial
importance unequalled by that of any other river. The
population of the Ganges and the Yangtze-kiang valleys
may be many times greater than that of the Rhine,
but by industry and ingenuity the Rhine dwellers
have developed a commerce in minerals and manu-
factured articles that far exceeds that carried by any
other inland waterway.

When roads were few and transit by land slow and
expensive, the water passage offered by the Rhine to-
gether with that of the Danube made possible a route
from western Europe to the Orient. The Mediterranean
Sea was infested with pirates, the Suez Canal route had
not been opened, and the Cape of Good Hope route had
not been discovered. Ocean commerce finally took the
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bulk of this trade, and the Rhine temporarily lost its
importance as a waterway.

The discoveries and inventions of the nineteenth cen-
tury gave to this river a value hitherto unsuspected.
Great deposits of coal and iron on its watershed made
competition with England possible. The fact that these
deposits were from one hundred fifty to three hundred
miles from the sea did not matter, if the Rhine could be
rendered navigable to large ships. Germany saw this

e e e

©Beseler Lantern Slide Co.

Castle on the Rhine
These remains of medieval life are numerous along the river.
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possibility and immediately spent enormous sums of
money to dredge channels and to protect banks by
river walls. Devices for breaking ice were constructed,
and piers and harbors were built at convenient points,
until today the Rhine is the most highly developed
natural waterway in the world. It has an unusually
even flow because it is fed partially by melting glaciers
of the Alps and partially by the overflow of Swiss lakes.
On the average, commerce is interrupted by high water
only eight days per year and by low water only seven-
teen days. Now ocean steamers sail regularly from
Cologne, a hundred fifty miles from the North Sea, to
England and other countries of Europe. Great barges
holding thousands of tons can be towed even as far as
Mannheim.

Tributaries of the Rhine have had similar improve-
ment so that the main industrial section of Germany
has been brought to the seaboard, as it were. At the
junction of the Ruhr and the Rhine, thirty-four million
tons of freight pass in a single year toward the sea. Asa
result, German iron, coal, and manufactured products
are able to compete with those of England, France, and
even the United States. Some say this competition,
made possible only by the navigation of the Rhine, was
one of the causes contributing to the World War.

Holland owes to the Rhine even more than does
Germany, for just as Egypt was said to be “the gift of
the Nile,” so Holland has been created by the Rhine.
The sand and mud that make up the plains of north-
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western Europe were deposited by the powerful Rhine
flow. Napoleon is said to have claimed Holland because
its soil came from the Alps, which he already controlled.
In still other ways the Rhine has made Holland. Rot-
terdam, one of the world’s great seaports, owes its
importance to the vast commerce of the Rhine. Ger-
many tried to divert much of this shipping by con-
structing a canal from the Rhine within her border to
a port on her own coast at Emden, but, nevertheless,
enough trade still flows by the shorter route to enrich
the thrifty Dutch.

Naturally a river valley that has been so prominent
in the world’s affairs has drawn to it many men of
keen and active mind. The art of printing was invented
in one of its cities. The great religious movement
known as the Reformation was begun by Martin Luther
near the Rhine. The Marseillaise, although now the
war song of the French, was composed at Strasbourg
on the Rhine.

One may well wonder what the future has for this
river and its valley dwellers. Must it continue to be a
battle line or will its commercial and industrial possi-
bilities hold in check war-like tendencies? In modern
times a river is not the barrier to armies that it was for
the ancients. The discovery of minerals along the
watershed of the Rhine makes unified control of the
river essential to their use. Long-continued peace in
this section, then, may never be assured until this
unified control is accomplished.
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PROBLEMS

1—Compare the Rhine with the Hudson, as to:
(a) scenic beauty;
(b) political and military importance,
(1) at the present time,
(2) in the past;
(¢) commercial and industrial uses.
2—Show how the Rhine has influenced modern Germany.
3—Cutline and discuss the advantages of single governmertal
control for all the Rhine watershed:
(a) industrially,
(b) politically.
4—Collect some literary references to the Rhine.
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THE DANUBE

Extending from the Black Forest to the Black Sea,
the Danube has been a source of trouble rather than
a helpful influence in the history of Europe. In the
course of its sixteen hundred miles there is a fall of
twenty-two hundred feet from the source to the sea.
Where the great river breaks through the Carpathian
Mountains at the Kazan Pass the rugged scenery is
like that of the Canadian Rockies. Just below this
pass jagged points of rock, known as the “Iron Gates,”
project through all parts of the river, causing extensive
rapids and rendering navigation extremely perilcus.
The lower part of the Danube is navigable for ocean ves-
sels, which ascend as far as Passau in Austria. Freight
barges can be towed to Ulm in Germany.

Always an international river, the Danube has been
more important as a boundary line than as a channel
for commerce. Austria, Hungary, Czechoslovakia, Bul-
garia, Yugoslavia, Rumania, and Germany all border
on the Danube and jealously watch one another. The
first treaty ever made for commercial use of a river by
a group of nations was for the Danube in the thirteenth
century. One of the first attempts to secure free river
navigation by peaceful agreement was also made for
the Danube in 1368. From 1699 to 1883 there were
twenty-eight European treaties in which the Danube

143
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was the chief concern. Fear of Russian aggression on
the Danube probably influenced Austria to ally herself
with Napoleon. By the Treaty of Adrianople in 1829,
Russia secured practical control of the mouth of the
river and, like Holland on the Rhine, indirectly profited
by its commerce. But such conditions have tended to
hinder its development as a trade route.

Napoleon considered the Danube the “king of rivers.”
A great French statesman said that the political center
of Europe was not at Paris or Berlin but at the mouth of
the Danube.

The first historic mention of the Danube was by
Herodotus about 450 B.c. In 107 B.c. the Romans
under Trajan controlled the entire river. They had
boat lines along the Danube, which then was a gateway
rather than a frontier. Through the Danube Valley
their civilization was carried into northwestern Europe.
Extensive remains of stations and devices for towing
boats have been found. Carved in the natural rock of a
high cliff on the Kazan Pass is a Roman tablet dated
103 A.D. marking a great military campaign. Along the
sides of the cliffs towering above the river can be seen
evidences of a roadway built with wonderful skill.

In later times the Danube became the route for in-
roads of barbarians from the south and east. Unlike
the Rhine invaders, they fought along the river rather
than directly across it. Up and down the Danube,
waves of invasion flowed back and forth for hundreds
of years.” Charlemagne went down the Danube to drive
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back the Huns and the Avars. In the fourteenth cen-
tury the Turks used the Danube to invade Austria and
lay siege to Vienna. Again in the seventeenth century
Austria was threatened by Turkey. The lower Danube,
like the lower Rhine and the Tigris and Euphrates
valleys, has been one of the world’s battle grounds.

During the Middle Ages crusaders from the north and
west utilized the Danube as a route to Palestine. At
the end of the Dark Ages came a change and from a war
path the Danube gradually became a commercial river.
Nations of northern Europe even as far as England
had trade relations via the Rhine, the Danube, and the
Black Sea, with the Mediterranean countries and the
far east.

Browning’s poem Incident of the French Camp relates
a story of one of Napoleon’s campaigns along the
Danube.

High above the Danube near Ratisbon the Germans
have erected a magnificent building known as the Wal-
halla. It is their **Hall of Fame” and commemorates
their great leaders.

An American, Isaac Richardson of Baltimore, was
the first to seek the privilege of starting a line of steam-
ers on the Danube. The Austrian government declined
his offer but finally, in 1831, regular steamer routes
were begun by a company of British shipbuilders.

This beginning of power navigation resulted in per-
sistent efforts to secure uninterrupted trade across the
various international boundaries. Finally in 1856 a



THE DANUBE 147

" ©Beseler Lantern Slide Co,
The Danube as Seen from the Walhalla

Danube Commission was agreed upon. This Commis-
sion is made up of representatives from the nations
bordering on the river. Its work is to improve naviga-
tion and stimulate commerce. Its first action was to
order a survey of the river, the only one ever made.
Eight million dollars have already been spent in im-
provements. A channel was excavated around the
Iron Gates in 1896. The bars at the mouth of the river
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have been removed and by a system of jetties a con-
tinuous twenty-four-foot channel secured through the
Sulina Pass to the Black Sea.

Now the Danube as far as the Iron Gates is open for

©Ewing Galloway
Steel Grain Barges
Great quantities of grain are exported from the Danube region.

boats of all nations. Above that point it is open only to
nations bordering on the river. In 1911, 535 ships
sailed from the lower Danube to England; 364 Greek
ships cleared and 200 Austrian. These vessels carried
grain to western Europe.

Between Braila and the Iron Gates nine nations have
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over six hundred boats. Above the Iron Gates there
were, before the War, some seventy passenger steamers
and over two hundred freight steamers besides numer-
ous barges. During the War, in 19135, over a million and
a half tons of grain and fodder were carried via the

©Brown Bros.
Fleet of River Boats near the Mouth of the Danube

Danube from Rumania to the armies of the central
powers.

At present little or no trade goes between Germany
and the Orient via the Danube; competition via the
Suez Canal has been too great. But in 1921 plans were
seriously discussed for a chain of interior canals to con-
néct German industrial cities with the Danube. These
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canals will be large enough for thousand-ton barges to
go from the Rhine centers to the Balkans and countries
bordering on the Black Sea.

When the commercial importance of the Danube is
fully realized and political hindrances to its use re-
moved, this river will begin to assert a peaceful influence
on what has been a breeding place for war and anarchy
in Europe.

PROBLEMS

1—What information can you recall concerning the Volga River?
2—Compare the Danube with the Volga, as to:
(a) area of watershed,
(b) important cities,
(¢) volume of commerce,
(d) international importance.
3—Show how an all-water route might by established by canals
between Cologne and cities on the Volga.
4—On a map of Europe indicate in colors the various nations
touched by the Danube.
5—What do conditions shown by the above exercise suggest re-
garding the Danube, as to:
(a) 1ts commercial use?
(b) its military and political importance?



ARCTIC RIVERS

In the far north are several of the world’s great
rivers. These are the Yukon and the Mackenzie in
North America; and the Ob, the Yenisei, and the Lena
in Asia. All of these rivers except the Yukon flow in a
northerly direction and empty into the Arctic Ocean.

These northern streams flow through sparsely set-
tled regions that have many similar surface and cli-
matic conditions.

The vast tundras and areas of stunted forests on the
watersheds of these rivers are perpetually frozen to
great depths. During the short, hot summer season
the surface may thaw for a few feet and permit the
ripening of certain quick-growing crops. The frozen
subsoil, however, is impervious to water. Hence we
find a bewildering network of small streams and lakes
that yield a steady flow to the main channels of the
rivers. These lakes and streams, moreover, teem with
valuable fish.

The Yukon River is to Alaska what the Amazon is
to South America. Both flow through wild, sparsely
settled regions. Both rivers, although navigable, are
practically uncontrolled and uncontrollable by man.

The search for gold drew many explorers and adven-
turers to the Amazon. Likewise, in the north, gold first
aroused world interest in the Yukon.

I5I
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Exploration of the Yukon extended over many years.
Sections of it were discovered independently. Russian
traders who were the first to know and use the lower
river, called it the Kwikpak, a native name. They did
not suspect its true length and importance. In fact, one
party of men exploring the river reported it as un-
navigable beyond its junction with the Tanana.

Meanwhile English fur traders had penetrated eastern
Alaska. There they knew and used the upper Yukon
but supposed that, like the Mackenzie, it emptied into
the Arctic Ocean.

In the decade 1860-70, attention was directed to this
part of the world by the Western Union Telegraph
Company. The Company planned to erect an overland
telegraph line to Europe via Canada, Alaska, and
Siberia. So many difficulties were encountered that
the work was never completed. But from the engineers
employed on this telegraph survey came the first
authentic information concerning the length and true
course of the Yukon.

The headwaters of the Yukon are in Canada, less
than one hundred miles from the Pacific Ocean. The
river flows at first toward the northwest until it reaches
the Arctic Circle. From this “farthest north” it turns
and keeps a general southwesterly direction to Bering
Sea.

The Yukon can be ascended by boats, of varying size
and design, from St. Michael near its outlet to White
Horse some two thousand two hundred miles distant.



154 GREAT RIVERS OF THE WORLD

A Salmon Fishery on the Yukon
Salmon fishing furnishes a livelihood for many natives along the Yukon and its tribu-
taries. The picture shows the fish on the drying rocks in the process of being cured. In
the background appears the hut of the fishermen.

This river is one of the few in the world navigable from
tidewater to a point almost in sight of its source.

For the natives and early fur traders, the Yukon and
its tributaries furnished a practical route to and from
the interior. These people probably never traveled its
entire course but, by barter from tribe to tribe, some
trade was carried on between Canada and Bering Sea
by way of the Yukon Valley. Articles of iron and steel
sold by the English trading companies were known and
used by the natives as far as the west coast.

For the inhabitants of .the large treeless areas near
its delta, Yukon driftwood furnishes an unfailing and
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important supply of fuel and timber. The salmon of the
Yukon supplies food for man and dog. Certain places
along the river are regular meeting points for natives
engaged in catching and curing fish.

The first steamboat ascended the Yukon in 1869, but
extensive commercial use of the river did not begin
until the Klondike rush of 1897—98. Prospectors
reached the gold fields by the mountain trails from
Skagway and Dyea, but supplies could be brought
across only on sledges and packs.

The Yukon, even though free from ice only about
four or five months in the year, provided during that
time a safe and sure route for heavy freight. The de-
mand for transportation was enormous. Steamboats
were hastily fitted out and sent from Seattle and San
Francisco to St. Michael, the seaport nearest the
entrance to the Yukon. Since ocean going vessels
could not, on account of bars and shifting channels,
enter the river, all freight had to be transshipped at this
point.

During the busiest years scores of steamers, tugs, and
barges were employed in this river trade. Shipyards
were built at St. Michael. River commerce seemed to
be a well established and promising business.

Suddenly, however, traffic on the lower river began
to fall off and has never regained its former importance.
The building of a railway across the trail from Skagway
to White Horse opened up a new and much shorter
route for supplies. From White Horse, goods were
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Winter Scene on a Tributary of the Yukon

In all seasons the Yukon and its tributaries are important highways in Alaska. Winter
travel by dog team is easiest along the frozen river courses. This picture shows winter
traffic on the Tanana River. Time, about noon on a subarctic winter day.

carried via the upper Yukon to Dawson, the business
center of the Canadian gold fields. Another loss to
river trade came when Klondike gold production began
to decline. New “strikes” in other places caused miners
to scatter. Numerous claims and camps were deserted
and the upper Yukon region steadily lost in population
and business.

The recent completion of a railroad between Fair-
banks and the coast opens a line that competes directly
with the Yukon-Tanana river route.
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Traffic on the Yukon is now far below what it was
during the great gold rush. Nevertheless the river and
its watershed are better known than ever before. Even
though many camps have been abandoned, some sub-
stantial business enterprises still remain. The Yukon
River with its tributaries forms a system of navigable
waterways covering some five thousand miles of in-
terior Alaska.

In this vast region, comprising nearly one half the
area of the territory, are deposits of minerals, extensive
coal fields, vast supplies of pulp wood, some timber, and
some arable land. Already Alaska has produced to date
four hundred seventy-eight million dollars worth of
minerals. The output of its fisheries was, in the single
year 1921, valued at over twenty-four million dollars.
Two agricultural experiment stations have been estab-
lished in the Yukon-Tanana valleys. It is estimated
that there are over one thousand square miles of farm-
ing land in the Tanana valley alone. All evidence thus
far seems to indicate that Alaska farm land, if devel-
oped, could produce food stuffs enough to meet the
needs of a large population. These farm products
would, moreover, find a ready market right at home in
the many mining and industrial communities of this
region. United States revenue cutters patrol the Yukon.
Telegraph lines and wireless stations connect many
settlements with the outside world. Missionaries and
teachers have established churches and schools. From
this northern frontier of civilization there may come at
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Courtesy of Canadian Govemmm?
View on the Mackenzie
For many years this river will be the only route through the northern wilderness.

any time reports of new discoveries, of the develop-
ment of new resources. ,
Whoever travels through interior Alaska will sooner
or later use the Yukon. Whenever important business
projects are started in this region the Yukon will carry
in the equipment, and by the Yukon the product will
be transported to market. In other words, this river is
the key to the greater part of our northern domain.
The Mackenzie River was discovered by Sir Alexan-
der Mackenzie in 1789, yet even today it is rarely vis-
ited except by fur traders and occasional mineral pro-
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spectors. Twenty-three hundred fifty miles long, this
river has an average width of one mile in its main
stream. It is navigable for steamers some twelve hun-
- dred miles inland from the Arctic Ocean and, passing a
few obstructions, it can be used by boats for six hun-
dred miles farther south.

Owing to the feeble tides of the Arctic Ocean, the
mouth of the Mackenzie is not scoured by currents,
hence alluvial deposits have formed an enormous delta.
Ice obstructs the lower or northern end of the river
during nearly nine months of the year. Only from the
middle of June to October is the river free from ice.

The basin, of the Mackenzie is estimated to include
five hundred ninety thousand square miles of territory

Courtesy of Canadian Government

Mackenzie River Steamer
Many boats of this type operate during the open season.
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or nearly one half that of the great Mississippi system.
The small number of people now living in this section
is more the result of its remoteness than of an inhospi-
table climate. Already a railroad extends north to the

Courtesy of Canadian Government.

Bison in the Northern Territory
A few of these once numerous animals still survive in this region.

Clearwater River, a tributary of the Mackenzie. Rail-
way connection with the great transcontinental lines is
made at Edmonton, a center of growing importance.
The winter’s cold is often moderated by a sudden
warm wind from the south, known as the Chinook. Con-
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Courtesy of Canadian Government
Prospecting for Oil near the Mackenzie
Deposits of coal and oil have been found. They will play an important part in the develop-

ment of this region.

sequently the winters are actually milder and spring
comes earlier than in places farther east that are hun-
dreds of miles nearer the equator. The Province of
Vologda in Russia, similarly situated on an arctic riv-
er, produces quantities of grain. It has been estimated
on good authority that the Mackenzie Basin could sup-
port three million people.

Other resources of the Mackenzie Basin are its oil and
mineral deposits. Along the Copper Mine River, east
of Great Bear Lake, are known to be vast deposits of
copper. Numerous beds of coal have been located. On
the lower Mackenzie near the Arctic some of these coal
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Courlesy of Canadian Government
Eskimo Boats on the Lower Mackenzie

The Eskimos sell quantities of furs and other arctic products to the trading companies.
deposits, doubtless ignited by forest fires, have been
burning for many years. The Indians resort to this
place to dry fish and meat. A large oil company has
recently driven several deep wells near the conflu-
ence of the Great Bear and Mackenzie. An oil flow of
seventy-five barrels a day was secured.

In the northeastern watershed of the Mackenzie
are one hundred fifty thousand square miles of prac-
tically unexplored territory that has never been ac-
curately mapped. This area is nearly as large as all
the New England states including New York and Penn-
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sylvania. Only hunters and trappers trail across it. The
Hudson Bay Company, which has trading posts on the
principal rivers, and the Canadian Mounted Police
are the only outside agencies in touch with this great
wilderness.

The northern rivers of Asia, the Ob, the Yenisei, and
the Lena, flow in a generally parallel direction and
through such similar territory that they have much in
common. All of these rivers, together with the Mac-
kenzie, are, by their north-flowing direction, affected
by the earth’s rotation. These rivers, flowing at right
angles to this west to east rotation, tend to wear ex-
cessively on their right or eastern banks. As a result
the east bank is almost invariably much higher than
the west bank on which is deposited the wash from the
opposite side. There is evidence that the channels of
these rivers are slowly working eastward.

The erosion of the river banks has uncovered strange
evidence of prehistoric life in this region. Along the
Yenisei and Lena are found remains of a now extinct
animal called the mammoth, in form and size some-
what like our present-day elephant. So well are the
bodies of these animals preserved in the frozen ground
that carcasses are frequently found almost intact, with
skin and flesh in such condition that it can be eaten by
dogs and sometimes by men. The tusks of the mam-
moth are so numerous that they furnish a steady in-
come for the natives. From the province of Yakutsk
alone, some ten or fifteen tons are collected and ex-
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ported annually. They are used in the manufacture of
ivory articles. How these great animals could have met
death and been overwhelmed by ice and cold so sud-
denly that their remains did not decay is a mystery as
yet unsolved.

The Ob, the Yenisei, and the Lena, although running

e

Courtesy of Russian Administration.—Loaned by American Geographical Society
Landing Place near a Health Resort on Lake Shira, West of the Yenisei

across rather than with the usual lines of trade, have
been very influential in the development of Siberia.
Their navigable tributaries extend east and west and
so nearly meet on the crests of the low watersheds that
they furnish useful lines for exploration and commerce.
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By constructing canals it has become possible to travel
by water from the Urals almost to the Pacific.

Seven hundred miles from its mouth the Ob is three
miles wide. This river, over three thousand miles long,
drains a basin of over a million square miles. It is con-
nected by waterways with the Yenisei and the Volga
systems. In this one basin are some ninety-three hun-
dred miles of navigable streams.

Courlesy of Reporis of Russian Administration.—Loaned by American Geographical Society
Travel by Raft on the Yenisei

Pioneer conditions here are somewhat similar to life on the Mississippi River one hundred
years ago. :
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Courtesy of Russian Administration.—Loaned by American Geographical Society
Yenisei Barge

These crude boats carry bulky products down stream. They are then broken up and sold
for their timber.

The Yenisei basin is nearly equal to that of the Ob
but extends farther to the south and embraces a greater
variety of territory. Its source is in the mountains of
Mongolia. With its longesc tributary, it is three thou-
sand miles from the point of rising to the Arctic. Eight-
een hundred miles are navigable. Lake Baikal, one of
the three largest lakes in the old world, drains indirectly
into the Yenisei.

The steppes of the upper Yenisei have been inhabited
since remotest time. Along its lower course, its basin
is peopled by various tribes of Asiatics difficult to
classify. Fishing is their main occupation. Under
Russian direction this business is growing in importance.
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Courtesy of Russian Administration.—Loanel by American Geographical Society
Ice Jam on the Yenisei
Note the great width of the stream at this point.

In 1907 over three thousand tons of fish were sold and
carried away by steamers.

The Lena, the third great northern river and the
one farthest east, is navigable for over three thousand
miles. Some twenty steamers and many barges collect
native products and distribute manufactured goods.
This river has an enormous delta of eight thousand
square miles and is less accessible to steamers from the
Arctic than the Ob, with its gulf, or the Yenisei, with
its fairly open estuary.

Maritime trade, that is, entrance and navigation by



ARCTIC RIVERS 169

sea-going vessels, is hampered in all these rivers by the
uncertainty of ice conditions, which vary considerably
from year to year. In the ten years, 1877 to 1886,
twenty-seven ships tried and fifteen failed to make the
Yenisei. From 1886 to 1896, twenty-two tried and nearly
all reached their destination on the river. It is believed
that, with the assistance of wireless stations to report
wind and ice conditions, successful sea routes between
Atlantic ports and the Arctic could be established.
Gold mining has long been profitable on the Lena.
At one place over seven thousand men are employed in

R i B P, o SRR

Courtesy of Russian Administration.—Loaned by American Geographical Society
View on the Lena
On many of these high banks of Siberian rivers are exposed views of coal and other minerals.
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Courtesy of Russian Administration.— Loanea by American Geographical Society
Steamers for Towing and Passenger Service on the Lena

a large mining enterprise. Formerly a great many of
the laborers in Siberia were exiles. These were criminals
from Russia and persons who had conspired against the
Tsar’s government. They were sent to Siberia for long
terms as a means of punishment. An interesting ac-
count of this exile system is found in books by Mr.
George Kennan. Deposits of copper and iron have
been located in the lower Lena basin. It is known that
there are miles of coal deposits. In some places the coal
near the surface has been burning for years.

Of course the influence of these northern rivers on
human life has been small as compared with that of
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rivers like the Yangtze-kiang and the Rhine. Climatic
conditions have made occupation and use of the val-
ley resources very difficult. Undoubtedly, however, as
central Siberia becomes settled, the influence of these
great rivers will increase.

As feeders of the Trans-Siberian Railway, they al-
ready offer valuable north and south lines of communi-
cation. If the deposits of coal, copper, and gold known
to exist in the great north plains are ever developed, it
will be only through the use of these rivers and their
tributaries which offer ready-made routes to the in-
terior.

The following quotation from Simpson’s book Side-
lights on Siberia' refers to the Ob and well describes
the majesty and loneliness of these northern rivers:

Alone on that great, silent mass of water that yet moves ever
quietly onward in fulfilment of its destiny! Alone, surrounded by
forests that have never as yet resounded to the foot of man! Alone
in the depths of Asia! Follow the Ob to the Polar Sea. Ah,
there 1s desolation! And even at that moment we are skirting
banks clad with lithe birches that stood out on the promontory, a
windy wall; for their branches have grown in the direction of the
prevailing breeze, like subjects bowing before their lord. And the
zold and pink where the sun has died give place to the pink alone,
and the pink gives place to a delicate blue, and the delicate blue
loses itself in the twilight, and then the night covers all.

PROBLEMS

1—On a map of the world, trace a line connecting the northern-
most cities.
1]. Y SimpsoN: Sidelights on Siberia. Wm Blackwood & Sons.
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2—What useful products may we expect to get from latitude 60°
north and beyond?

3—What conditions tend to lessen the use and influence of arctic
rivers?

4—On a map of North America trace:
(a) An all-water route from Seattle to Dawson, Alaska; to
Fairbanks.
(b) Two railroad lines that compete with the Yukon route
to interior Alaska.
(¢) The Canadian railroad that connects the transconti-
nental lines with the head waters of the Mackenzie River.

5—On a map of Asia note where the Trans-Siberian Railway
crosses the Ob, Yenisel, and Lena rivers. Compare the lati-
tudes of these places with Quebec, Winnipeg, and Edmon-
ton in North America.



RIVER TYPES

Our knowledge of world rivers will be increased and
our thinking about them greatly simplified if we can
classify them according to their most striking services
to mankind.

The great rivers already studied are each conspicuous
for certain leading values—the Nile for its enrichment
of the land, the Rhine for its commercial utility, the
Amazon for its route to the interior of South America,
and so on.

There are in the several continents countless streams.
Only those will be mentioned that empty directly into
the sea. The numerous branches and sub-branches of
such rivers, complicated as the veins of a leaf, usually
lose their individuality in the system of which they are
a part and frequently are characterized by the uses
made of the main stream.

If the main stream has commercial value, its branches
will be developed in so far as possible to extend lines of
trade. An illustration of this is the Ohio, with its mov-
able dams and temporary pools designed to utilize the
commercial value of the navigable Mississippi. An-
other example is seen in the great improvement of the
Rhine tributaries to extend the commercial utility of
that river. If the main stream is industrial, useful for
power, the tributaries will usually have industrial

173



174 GREAT RIVERS OF THE WORLD

possibilities that will be developed according to the
tendencies and intelligence of the dwellers in its val-
ley.

With these points in mind, we can group many river
systems. Some, it is true, may fall into two or more
groups because their influence, due to physical features,
such as fall, depth, and length, may also be increased
by their positions as natural boundaries and their
strategic values in time of war.

CoNTINENTAL GATEWAYS

Early exploration and settlement of new territory
usually has depended on the existence of some great
river that could be readily ascended. Such rivers are the
St. Lawrence, the Mississippi, the Amazon, the Plata,
the Yangtze-kiang, the Danube, the Yukon, the Ob,
the Yenisei, and the Lena river systems.

The story of American exploration is filled with in-
cidents connected with the use of the St. Lawrence-
Mississippi routes to the interior. Numerous wars
and treaties aimed to secure and hold the privilege of
using these extensive routes are recorded in American
history.

Much of what we have learned of central South
America in the last four hundred years has been due
to the existence of the Amazon route. Central Africa,
lacking such a route, continued to be the “dark con-
tinent” for centuries after its coast line was known.

The Plata and its tributaries permitted the early



RIVER TYPES 175

Spanish conquerors to penetrate to the rich miuneral
lands of Bolivia and southern Peru long before prac-
ticable roads and railways made this region attainable
from the near-by Pacific.

The Yangtze-kiang offers the only practical road to
interior China. Near its mouth European nations first
established those “spheres of influence” that have had
such a powerful part in awakening China and bringing
it into contact with the modern world.

The Danube in ancient times was the great channel
through which Roman culture entered northeastern
Europe. Later, as Rome declined and northern power
increased, the Danube became a route for the penetra-
tion of the Orient from the west.

When the discovery of gold made the penetration of
Alaska desirable, the Yukon became a highway for
miners and storekeepers. Later railway routes have
linked some places with the coast, but at first the Yukon
offered the only practicable route.

The arctic entrances to the Ob, Yenisei. and Lena
rivers have never been important, but these systems
through their east and west branches offer almost con-
tinuous water routes from the Ural Mountains to the
Pacific. Along these lines Siberia was first penetrated
by Yermak, who had been exiled from Russia by Ivan
the Terrible. When the great Russian railroad was
constructed across Asia, much material and heavy
equipment for it were brought into central Siberia by
river transport.
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AcricuLTURAL RIVERS

Certain rivers have been noted for the agricultural
values created by their regular inundations and by the
great alluvial deposits of arable land they have made.
Such rivers are the Nile, the Ganges, the Euphrates,
the lower Yangtze-kiang, and the lower Mississippi.
These rivers have tended to develop industrious, stable,
peace-loving peoples and indirectly have promoted
progress in the arts and sciences.

Even though isolated from one another, similar con-
ditions have almost invariably produced similar effects
on river populations. It should be noted, however, that
beyond a certain point, an agricultural people ceases to
develop unless, by commerce and contact with other
groups, new ideas and ambitions are awakened. Com-
petition among peoples as well as among individuals is a
necessary stimulus to continuous progress.

Rivers wiTH RELIGIOUS AND LITERARY
ASSOCIATIONS

Dependence on a river has frequently given it a
prestige and spiritual glamour that has caused people
to love it and even worship it. These rivers have in-
spired literature and art. Such a river is the Ganges.
Others are the Nile, the Rhine, the Jordan, and the
Danube.

Nile worship and the sacred Ganges pilgrimages have
already been described. The significance of the Jordan
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in our own religious history is well known. The mythol-
ogy, poetry, and music inspired by the Rhine and the
Danube testify to the appeal of those rivers.

PoLiticaL RIVERs

Certain rivers, by their position, have had unusual
political and military importance. Some of these are
the Rhine, the Danube, the Tigris and Euphrates, the
Mississippi, the St. Lawrence, and the Rio Grande.

The Rhine and the Danube first assumed promi-
nence as northern boundaries of the Roman Empire.
Later they figured in nearly every great European war.
Taken together these two rivers seem to form a water
line between the opposing cultures of northern Europe
and the Mediterranean region. The World War was
but a repetition, on a larger scale, of the struggles that
have been going on up and down and across these
rivers for thousands of years.

In North America, the Rhine-Danube situation was
paralleled by the Mississippi-St. Lawrence rivers. These
also formed a water line dividing a continent. Their his-
tory is briefer because they have been known to us but
a comparatively short time. The story of these rivers,
too, is filled with struggles to control them. Even pre-
vious to the coming of the white man, the St. Lawrence
was the dividing line between the great Algonquin
tribes on the north and the fierce Iroquois on the south.
During the first three hundred years of North American
history these rivers formed the frontier between two
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standards of living: that of the French and Indian wan-
derers and traders on the north and west; and that of the
permanently settled, industrious English on the south
and east.

The political importance of the Tigris-Euphrates
dates long before that of the Danube and Rhine, yet
even today the control of Mesopotamia and its water
routes is a live issue in European-Asiatic diplomacy.

CoMMERCIAL RIVERS

The progress of civilization and especially of steam
navigation has tended to magnify the importance of
rivers as trade routes. Some of these are the Rhine, the
Volga, the Danube, the Mississippi, the Yangtze-kiang,
and the St. Lawrence.

In the transportation of heavy or bulky products like
coal, iron, grain, or timber, railroads can never meet the
needs of modern trade. Our own great railroad systems
frequently are congested and often trade is hampered
through their inability to carry raw materials in suf-
ficiently large quantities. This means a renewed inter-
est in water transportation, a greater effort to improve
old lines and open new ones.

With its ten thousand steamers and barges, the
Rhine leads all the commercial rivers in tonnage. Its
preéminence as an outlet for German industry is
assured.

The Volga, by its tributaries and canals, supplies
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water transportation facilities to all interior Russia.
Lack of a direct outlet to the ocean has hindered its
connection with irnternational routes.

For a long time the political importance of the
Danube overshadowed and even hampered its com-
mercial use but now, through its control by an inter-
national commission, its trade possibilities are being
realized. With the completion of the Danube-Rhine
canal and other connecting waterways in Germany,
commerce on this river is bound to increase and with
it the progress of its peoples.

The introduction of railroads temporarily checked
Mississippi commerce but the demands of a growing
population have outrun railroad facilities and now
plans are under way that may ultimately revive the
lost trade on this river.

The Yangtze-kiang, in the center of the most densely
populated section of the world, has always been an
important commercial route. The entrance of China
into world affairs will make the Yangtze-kiang influen-
tial in the development of mineral lands and the other
natural wealth of eastern Asia.

The St. Lawrence has attained great commercial
importance since canals around its rapids have made it
possible for large boats to pass from the Lakes to the
ocean. Now Montreal and Quebec rival New Orleans
and New York in the tonnage of exports brought by way
of the St. Lawrence from central North America.
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HarBor RivERs

Great navigable rivers, by their very size and volume;
create deltas at their entrances so that ocean-going
vessels must thread tortuous channels long distances
inward to secure safe anchorage. Hence, though much
commerce passes through these rivers, the greatest
cities do not always develop on them.

But

there is another group of commercial rivers de-

©A. M. Prentiss
A Harbor River

The connecting point between water and land transportation,
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serving special mention that might be called harbor
rivers. Such are the Thames, the Clyde, the Mersey,
the Hudson, the Delaware, the Elbe, and the Weser.
Although navigable for only a short distance inland,
they offer excellent connections between the commerce
of land and sea. They are usually the termini of many
natural land routes and have wide, deep entrances
where ships can meet land and coastwise routes.

On the short Thames is London, the world’s largest
city; on the Elbe, Hamburg, one of the great ports of
the world; on the Mersey, Liverpool; on the Weser,
Bremen; on the Delaware, Philadelphia; and at the
mouth of the Hudson, New York, a great transfer point
for continental and ocean traffic.

INpDUSTRIAL RIVERS

The use of rivers to furnish power for industries has
grown enormously with the development of science,
particularly since the transmission of power by electric
current became practicable on a large scale. Many
streams in their upper courses have considerable fall,
but the remoteness of such falls has retarded their use
for power. Some shorter rivers, however, with con-
siderable volume and fall, accessible to existing lines of
railways and roads, have been used for power to such
an extent that they may be classed as industrial rivers.
Such are the Merrimac, the Connecticut, the Andros-
coggin, the Hudson, the Kennebec, and the Chatta-
hoochie. The energy of the Merrimac in use is over
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©Stone and Webster

An Industrial River

On many streams the water is used at every fall to generate electric power or directly to
operate mills.

sixty thousand horse power; of the Connecticut, one
hundred thousand horse power. The increasing cost
of mining and transporting coal, together with the un-
certainty of the supply due to labor troubles, is turn-
ing the attention of engineers and manufacturers to
further use of water power. The great dam across the
Mississippi at Keokuk, with locks for the passage of
boats, illustrates a possible combination of trade and
industrial use of a great river.
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Power installations have been made on the upper
Rhine. The electrification of many French railways
only awaits the construction of generating plants on

the Rhone.
PROBLEMS

1—Classify some rivers not already mentioned according to the
groupings in this chapter.
2—Locate on a map of the United States:
(a) some harbor improvement projects,
(b) some national irrigation projects,
(c) some great water power projects.



CONSERVING RIVER RESOURCES

Throughout the preceding chapters we have seen
the many ways in which rivers are of service to man.
We have seen the close relation between rivers and ex-
tensive exploration, profitable commerce, fruitful ag-
riculture, and factory power. The flow of rivers is
often accepted as a gift of nature, everlasting and un-
varying from year to year. But we are now learning
that here, as in older countries, the careless manage-
ment of watershed regions may in a few generartions
destroy much of the river service man has so labori-
ously learned to use.

The utility of rivers depends upon a constant flow
of water varying little from season to season. Riv-
ers that flood their valleys in the spring and have
but a scanty flow in summer are a menace as well as an
unreliable ally to commerce and industry. Human
ingenuity may, by dikes and chanuels, meet these
conditions in a way; but the biggest problem is that
of conservation. The water supply should be pro-
tected at its source on the slopes of the hills and along
the sides of narrow valleys where the rivers are supplied
by springs and brooks.

Careless cutting of timber and failure to prevent and
extinguish forest fires always affect the quantity and

regularity of the water flowing from month to month.
184
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Forests serve to cover the ground and by protecting it
from the sun permit it to hold the rain and melting
snow until water can permeate the soil and crevices of
rock from whence it finally comes forth in numerous
springs.

In China are many illustrations of the disastrous re-
sults from waste of forests. Already some far-sighted
Americans are pleading for the conservation of our own
timber tracts. Scientific forestry is now taught as a
profession. Many states are recognizing the need for
employing experts to care for their forests and direct

Courtesy of U. S. Forestry Service
Careless Lumbering on a Watershed
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the cutting of timber in them. In Europe the need for
scientific forestry long has been recognized. The re-
lation of forest control to river utility is very close and
our growing dependence on streams for power and light
makes it the duty of every citizen to support all sound
plans for the protection of our water supply.

The following quotations from a message of President
Roosevelt to Congress eloquently set forth the need for
conservation:

“If there is any one duty which more than another
we owe to our children and our children’s children to
perform at once, it is to save the forests of this country,
for they constitute the first and most important element
in the conservation of the natural resources of the
country. There are of course two kinds of natural
resources. One is the kind which can only be used as
part of a process of exhaustion; this is true of mines,
natural oil, gas wells, and the like. The other, and of
course ultimately by far the most important, includes
the resources which can be improved in the process of
wise use; the soil, the rivers, and the forests come under
this head. Any really civilized nation will so use all of
these three great national assets that the nation will
have their benefit in the future. Just as a farmer, after
making his living from his farm all his life, will, if he
is an expert farmer, leave it as an asset of increased
value to his son, so we should leave our national do-
main to our children, increased in value and not worr
out. There are small sections of our own country, in
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Courtesy of U. S. Forestry Service
Destruction of Timber by Fire in an Arizona Forest

the East and in the West, in the Adirondacks, the
White Mountains, the Appalachians, and in the Rocky
Mountains, where we can already see for ourselves the
damage in the shape of permanent injury to the soil
and the river systems which comes from reckless de-
forestation. It matters not whether this deforestation
is due to the actual reckless cutting of timber, to the
fires that inevitably follow such reckless cutting of tim-
ber, or to reckless and uncontrolled grazing, especially
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by the great migratory bands of sheep, the unchecked
wandering of which means destruction to forests and
disaster to the small home makers, the settlers of
limited means. . .

“All serious students of the question are aware of
the great damage that has been done in the Mediter-
ranean countries of Europe, Asia, and Africa by de-
forestation. The similar damage that has been done in
Eastern Asia is less well known. A recent investigation
into conditions in North China by Mr. Frank N. Meyer,
of the Bureau of Plant Industry of the United States
Department of Agriculture, has incidentally furnished,
in a very striking fashion, proof of the ruin that comes
from reckless deforestation of mountains, and of the fur-
ther fact that the damage once done may prove prac-
tically irreparable. . . . We know this not only from
the old Chinese records, but from the accounts given
by the traveller, Marco Polo. He, for instance, men-
tions that in visiting the provinces of Shansi and Shensi
he observed many plantations of mulberry trees. Now
there is hardly a single mulberry tree in either of these
provinces, and the culture of the silkworm has moved
farther south, to regions of atmospheric moisture. As
an illustration of the complete change in the rivers, we
may take Polo’s statement that a certain river, the
Hun Ho, was so large and deep that merchants ascended
it from the sea with heavily laden boats; to-day this
river is simply a broad sandy bed, with shallow, rapid
currents wandering hither and thither across it.
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Results of Forest Destruction

Hundreds of square miles of this land in China were once heavily wooded. They furnished
much valuable timber,

“The lesson of deforestation in China is a lesson
which mankind should have learned many times al-
ready from what has occurred in other places. Denuda-
tion leaves naked soil; then gullying cuts down to the
bare rocks; and meanwhile the rock-waste buries the
bottom lands. When the soil is gone, men must go;
and the process does not take long. . . .

“What has thus happened in northern China, what
has happened in central Asia, in Palestine, in North
Africa, in parts of the Mediterranean countries of Eu-
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rope, will surely happen in our country if we do not
exercise that wise forethought which should be one of
the chief marks of any people calling itself civilized.
Nothing should be permitted to stand in the way of the
preservation of the forests, and it is criminal to permit
individuals to purchase a little gain for themselves
through the destruction of forests when this destruction
is fatal to the well-being of the whole country in the
future.”

PROBLEMS

1—Locate the principal national forests on the map of the United
States.

2—Observe and report on careless forestry in your vicinity.

3—Should cities and factories be permitted to turn sewage and
waste into rivers?
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For teachers and pupils desiring to make studies of
particular river regions, the list of selected titles on pages
194 to 197 is submitted.

It includes, besides recent books, some others that
may be obtainable in public libraries.

Very few complete studies of river regions are avail-
able. Information regarding specific river conditions
and their uses must be found through readings in de-
scriptive geography and books of travel on the countries
through or near which these rivers flow.

In government bulletins relating to commerce, irri-
gation, forest conservation, hydro-electric plants, and
waterways, much interesting material can be found.

Another source is the National Geographic Magazine
and some of the numerous travel periodicals. In their
files one frequently can find new material bearing on
some phases of river conditions and development.

In the advertising matter issued by steamship com-
panies, railroads, and tourist agencies, much material on
scenic and recreational values of river regions can be
obtained.

For capable pupils, an interesting project would be
the collecting of pictures, literary references, economic
facts, and descriptive material bearing on a particular
river. The results of such a study, put in the form of a
booklet, might have real value for teacher and class.
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