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AERIAL LOCOMOTION

With a Few Notes of Progress in the Construction

of an Aerodrome*

By Alexander Graham Bell

Formerly President of the National Geographic Society

THE history of aerial locomotion

is full of tragedies, and this is

specially true where flying-ma

chines are concerned. Men have gone

up in balloons, and most of them have

come down safely. Men have launched

themselves into the air on wings, and

most have met with disaster to life or

limb. There have been centuries of effort

to produce a machine that should fly like

a bird, and carry a man whithersoever he

willed through the air; and previously to

1783, the year sacred to the memory of

the brothers Montgolfier, all experiments

at aerial locomotion had this end exclu

sively in view.

Then came a period when the conquest

of the air was sought through the agency

of balloons. For more than one hun

dred years the efforts of experimenters

were chiefly directed to the problem of

rendering the balloon dirigible; and the

earlier experiments with gliding ma

chines, and artificial wings, and the pro

jects of men to drive heavy bodies

through the air by means of propellers

were largely forgotten. The balloon was

changed from its original spherical form

to a shape better adapted for propulsion ;

and at last, through the efforts of Santos

Dumont, we have arrived at the dirigible

balloon of today. But in spite of the

dirigibility of the modern balloon, it has

so far been found impracticable to impart

to this frail structure a velocity sufficient

to enable it to make headway against

anything but the mildest sort of wind.

The character of the balloon problem has

therefore changed. Velocity of propul

sion rather than dirigibility is now the

chief object of research.

THE BrRUS ARE ONCE MORE RECOGNIZED AS

THE TRUE MODELS OE FLIGHT

It has long been recognized by a grow

ing school of thinkers that an aerial

vehicle, in order to cope with the wind,

should be specifically heavier than the air

through which it moves. This position

is supported by the fact that all of Na-

*An address read before the Washington Academy of Sciences, December 13, 1906, and spe

cially revised by Dr Bell for publication in the National Geographic Magazine.
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Lilienthal Gliding Machine as Reproduced in America for

Chanute by Herring

However this may

be, it is certainly the

case that the tend

ency of aerial re

search is today re

verting more and

more to the old lines

of investigation that

were pursued for

hundreds of years

before the invention

of the balloon di

verted attention from

the subject. The old

devices have been re

invented ; the old ex

periments have been

tried once more.

Again, the birds are

recognized as the

true models of flight,

and again men have

put on wings, but

this time with more

ture's flying models, from the smallest

insect to the largest bird, are specifically

heavier than the air in which they fly,

most of them many hundreds of times

heavier, and that none of them adopt the

balloon principle in flight. It is also sig

nificant in this connection that some of

Santos Dumont's most celebrated ex

ploits were accomplished with quite a

small balloon, so ballasted as to sink in

the air instead of rise. He was then en

abled, under the influence of his motive

power, to steer his balloon upward with

out the expenditure of ballast and to de

scend without the loss of gas. This

probably typifies, for the balloon, the di

rection of change in the future. A

reduction in the volume of gas coinci-

dently with an increase in motive power

will lead to greater velocity of propulsion,

now the main desjderatum. Then de

pendence upon velocity for support rather

than gas may gradually lead to the elimi

nation of the gas bag altogether ; in

which case the balloon will give birth to

a flying machine of the heavier-than-air

type.

promise of success.

THE GLIDING FLIGHTS OF LILIENTHAL

Lilienthal boldly launched himself into

the air in an apparatus of his own con

struction, having wings like a bird and a

tail for a rudder. Without any motor, he

ran down hill against the wind. Then,

upon jumping into the air, he found him

self supported by his apparatus, and

glided down hill at an elevation of a few

feet from the ground, landing safely at a

considerable distance from his point of

departure. This exhibition of gliding

flight fairly startled the world, and hence

forth the experiments of Lilienthal were

conducted in the public eye. He made

hundreds of successful flights with his

gliding machine, varying its construction

from time to time, and communicating to

the world the results of his experiments

with practical directions how to manage

the machine under circumstances of diffi

culty ; so that, when at last he met with

the usual fate of his predecessors in this

line, the experiments were not abandoned.

They were continued in America by



Aerial Locomotion
3

 

Gliding Through the Air on Chanute's Multiple-winged Glider

Chanute of Chicago, Herring, and other

Americans, including the Wright broth

ers, of Dayton, Ohio.

Hargrave of Australia attacked the fly

ing-machine problem from the standpoint

of a kite, communicating his results to

the Royal Society of New South Wales.

It is to him we owe the modern form of

kite known as the "Hargrave box kite,"

which surpasses in stability all previous

» forms of kites. He also constructed suc

cessful flying-machine models on a small

scale, using a store of compressed air as

his motive power. He did not attempt to

construct a large-sized apparatus or to go

up into the air himself; so he still lives, to

carry on researches that are of interest

and value to the world.

SUCCESSFUL FLIGHT OF PROFESSOR LANG-

ley's MODEL

No one has contributed more to the

modern revival of interest in flying-

machines of the heavier-than-air type

than our own Professor Langley, the late

Secretary of the Smithsonian Institution.

The constant failures and disasters of the

past had brought into disrepute the whole

subject of aerial flight by man ; and the

would-be inventor or experimenter had

to face not only the natural difficulties of

his subject, but the ridicule of a skeptical

world. To Professor Langley is due the

chief credit of placing this subject upon a

scientific basis, and of practically origi

nating what he termed the art of "aero-

dromics." In his epoch-making work on

"Experiments in Aerodynamics," pub

lished in 1891 among the Smithsonian

Contributions to Knowledge, he prepared

the world for the recent advances in this

art by announcing that—■

"The mechanical sustention of heavy bodies

in the air, combined with very great speeds, is

not only possible, but within reach of me

chanical means we actually possess."

He also attempted to reduce his prin

ciples to practice by the construction of a

*
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Langley's Aerodrome No. 5 in Flight, May 6, 1896

From instantaneous photograph by Alexander Graham Bell
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large model of an aerodrome driven

through the air by a steam-engine under

the action of its own propellers. I was

myself a witness of the memorable ex

periments made by Professor Langley on

the 6th of May, 1896, with this large-

sized model, which had a spread of wing

of about 14 feet. No one who witnessed

the extraordinary spectacle of a steam-

engine flying with wings in the air, like a

great soaring bird, could doubt for one

moment the practicability of mechanical

flight. I was fortunate in securing a

photograph of this machine in full flight

in the air, so that an automatic record of

the achievement exists (page 4). The

experiment realized the utmost hopes and

wishes of Professor Langley at that time :

"I have brought to a close," he says, "the

portion of the work which seemed to be spe

cially mine—the demonstration of the prac

ticability of mechanical flight; and for the next

stage, which is the commercial and practical

development of the idea, it is probable that the

world may look to others. The world indeed

will be supine if it does not realize that a new

possibility has come to it, and that the great

universal highway over head is now soon to be

opened."

But the world was not satisfied with

this position. It looked to Professor

Langley himself to carry on the experi

ments to the point of actually transport

ing a human being through the air on an

aerodrome like his model ; and so, with

the aid of an appropriation from the War

Department of the United States, Pro

fessor Langley actually constructed a full-

sized aerodrome, and found a man brave

enough to risk his life in the apparatus—

Mr Manley, of Washington, D. C.

langley's experiments with his large

MACHINE

Great public interest was aroused ; but

Professor Langley did not feel justified

in giving information to the public, and

therefore to foreign nations, concerning

experiments undertaken in the interests

of the War Department. His own dislike

to premature publicity cooperated with

his conscientious scruples to lead him to

deny the newspapers the opportunity of

witnessing the experiments. But the

newspapers insisted upon being repre

sented. The correspondents flocked to

the scene, and camped there for weeks,

at considerable expense to their papers.

They watched the house-boat containing

the aerodrome by day and by night, and

upon the least indication of activity

within, newspaper reporters were on hand

in boats. After long delay in hopes of

securing privacy it was at last decided to

try the apparatus ; but the newspaper

representatives, embittered by the at

tempts to exclude them, were bringing

the experiments into public contempt.

They nicknamed the apparatus "The

Buzzard," and were all ready to presage

defeat.

Two experiments were made; but on

both occasions the apparatus caught in

the launching ways and was precipitated

into the water without having a chance to

show what it could do in the air. The

newspapers immediately announced to

the world the failure of Professor Lang-

ley's machine and ridiculed his efforts.

The fact of the matter is that the ma

chine was never tried, and that there was

no more reason for declaring it a failure

than for deciding that a ship would not

float that has never been launched. After

having witnessed the successful flight of

the large-sized model of 1896, I have no

doubt that Professor Langley's full-sized

aerodrome would have flown had it been

safely launched into the air.

When the machine was for the second

time precipitated into the water it was

not much damaged by the accident. Pro

fessor Langley, of course, was more

anxious about the fate of his intrepid as

sistant than of his machine, and followed

Mr Manley into the house-boat to ascer

tain his condition. During this tempo

rary withdrawal from the scene of the

catastrophe the crew of a tugboat grap

pled the frail framework of the sub

merged aerodrome, and in the absence of

any one competent to direct their efforts

they broke the machine to pieces, thus

ending the possibility of further experi

ments without the expenditure of much



 

TheAccidenttoLangley'sAerodrome

FromaninstantaneousphotographloanedbytheSmithsonianInstitution.Themachinecaughtinthelaunchingwaysandwasinjured,

beingprecipitatedintothewaterwithouthavingachancetoshowwhatitconlddointheair
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capital. The ridicule of the newspapers,

however, effectually prevented Professor

Langley from securing further financial

aid, and, indeed, broke his heart. There

can be little doubt that the unjust treat

ment to which he was exposed con

tributed materially to the production of

the illness that caused his death.

He lived long enough, however, to

know of the complete fruition of his

hopes by others, and only two days before

his death he had the gratification of re

ceiving a communication from the newly

formed Aero Club of America recogniz

ing and appreciating his efforts to pro

mote mechanical flight. This communi

cation read as follows :

RESOLUTIONS OF THE AERO CLUB OF

AMERICA, ADOPTED JANUARY 20, I906

"Whereas our esteemed colleague, Dr S. P.

Langley, Secretary of the Smithsonian Institu

tion, met with an accident in launching his

aerodrome, thereby missing a decisive test of

the capabilities of this man-carrying machine,

built after his models which flew successfully

many times ; and

"Whereas, in that difficult experiment, he

was entitled to fair judgment and distinguished

consideration because of his important achieve

ments in investigating the laws of dynamic

flight, and in the construction of a variety of

successful flying models : Therefore be it

"Resolved, That the Aero Club of America,

holding in high estimation the contributions of

Dr Langley to the science of aerial locomotion,

hereby expresses to him its sincerest apprecia

tion of his labors as a pioneer in this important

and complex science; and be it further

"Resolved, That a copy of these resolutions

1« sent to the Board of Regents of the Smith

sonian Institution, and to Doctor Langley."

Professor Langley was on his death

bed when these resolutions were brought

to his attention, and when asked what

should be done with the communication

his pathetic answer was, "Publish it."

To all who know his extreme aversion to

publicity in any form this reply indicates

how keenly he felt the misrepresenta

tions of the press.

THE FIRST PRACTICAL FLYING MACHINE

Both in the case of Lilienthal and

Langley their efforts have not been in

vain. Others have continued their re

searches, and today the world is in pos

session of the first practical flying-ma

chine, the creation of the brothers Or-

ville and Wilbur Wright, of Dayton,

Ohio. Indeed, we have news from

France that a second has just appeared,

constructed by the same Santos Dumont

to whom the world already owes the

first practical dirigible balloon.

The Wright brothers began by repeat

ing the gliding experiments of Lilien

thal, with improved apparatus of the

Hargrave type as modified by Chanute.

After having made many successful

glides through the air without a motor,

they followed in the footsteps of Lang

ley and propelled their machine by

means of twin screws operated by engine

power. They were successful in launch

ing their apparatus into the air, and it

flew, carrying one of them with it.

Their machine has flown not once sim

ply, but many times, and in the presence

of witnesses; so that there can be no

doubt that the first successful flying-

machine has at last appeared. Specially

successful flights were made on the 3d

and 4th of October, 1905, which were

referred to by the Wright brothers in a

letter to the editor of L,'Aerophile pub

lished in that journal January, 1906.

They have also made a communication

upon the subject to the Aero Club of

America, and have received the formal

congratulations of that organization

upon their success.

Each of the Wright brothers in turn

has made numerous flights over their

testing field near Dayton, Ohio, some

times at an elevation of about 80 feet;

at other times skimming over the field

at a height of about ten feet from the

ground. They have been able to circle

over the field of operation, and even to

describe in the air the figure eight, thus

demonstrating their perfect control over

their apparatus, both in the vertical and

horizontal directions. They have suc

ceeded in remaining continuously in tin.

air for more than half an hour—thirty-

eight minutes, in fact—and only came
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Starting a Flight

r

 

A High Glide

The Wright Brothers' Gliding Machine

down on account of the exhaustion of

their fuel supply. They state that the

velocity attained was one kilometer per

minute, or about thirty-seven miles an

hour. The machine has not only sus

tained its own weight in the air during

these trials, but has also carried a man

and a gasoline engine weighing 240

pounds, exerting a force of from 12 to

15 horse-power, and in addition an extra

load of 50 pounds of pig-iron. The ap

paratus complete, with motor, weighed

no less than 925 pounds, while the sup

porting surfaces consisted

of two superposed aero

planes each measuring six

by forty feet ; so that the

machine as a whole had a

flying weight of nearly two

pounds per square foot ( 1 .9

pounds ) .

Thanks to the efforts of

the Wright brothers, the

practicability of aerial flight

by man is no longer proble

matical. We can no longer

consider as impossible that

which has already been ac

complished. America may

well feel proud of the fact

that the problem has been

first solved by citizens of the

United States.

A FEW NOTES OF PROGRESS

IN THE CONSTRUCTION'

OF AN AERODROME

For many years past—in

fact, from my boyhood—the

subject of aerial flight has

had a great fascination for

me. Before the year 1896 I

had made many thousands

of still unpublished experi

ments having a bearing

upon the subject, and I was

therefore much interested in

the researches of Professor

Langley relating to aerody

namics. We were thrown

closely together in Wash

ington, and although we

rarely conversed upon aerodynamics we

knew that we had a subject of mutual

interest and showed the greatest per

sonal confidence in one another. I did

not hesitate to show him my experi

ments ; he did not hesitate to show me

his. At least as early as 1894 Professor

Langley visited me in my Nova Scotia

home and witnessed some of my experi

ments ; and in May, 1896, he recipro

cated by inviting me to accompany him

to Quantico, Virginia, and witness a trial

of his large-sized model. The sight of
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Langley's steam aero

drome circling in the

sky convinced me that

the age of the flying-

machine was at hand.

Encouraged and stim

ulated by this re

markable exhibition

of success, I quietly

continued my experi

ments in my Nova

Scotia laboratory in

the hope that I, too,

might be able to con

tribute something of

value to the world's

knowledge of this im

portant subject.

Warned by the ex

periences of others, I

have sought for a

safe method of ap

proach — a method

that should risk hu

man life as little as

possible during the

earlier stages of ex

periment. Experi

ments with aero

dromes must neces

sarily be fraught with

danger until man, by

practical experience

of the conditions to be

met with in the air

and of the means of

overcoming them,

shall have attained

skill in the control of

aerial apparatus. A

man cannot even ride

a bicycle without prac

tice, and the birds themselves have to

learn to fly. Man, not having any in

herited instincts to help him in this mat

ter, must first control his flight con

sciously, guided by knowledge gained

through experiment. Skill can only be

obtained by actual experience in the air,

and this experience will involve accidents

and disasters of various sorts before skill

 

Soaring

 

Landing

can be obtained. If these disasters

should, as so often in the past, prove fatal

to the experimenter, the knowledge ob

tained by the would-be aviator will be

lost to the world, and others must begin

all over again, instead of pursuing the

subject where he left off, with the benefit

of his knowledge and his experience. It

is therefore of the utmost consequence to
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progress in the art of aviation that the

first attempts to gain experience in the

air should be made under such conditions

of safety as to reduce to a minimum the

liability to fatal results.

A MACHINE THAT WILL SUPPORT ITSELF

AT LOW VELOCITY DESIRABLE

The Wright brothers' successful

flying-machine travels at the rate of

about thirty-seven miles an hour ; and,

judging from its great flying weight

(nearly two pounds per square foot of

supporting surface), it is unlikely that

it could be maintained in the air if it had

a very much less velocity. But should

an accident happen to a body propelled

through the air with the velocity of a rail

road train, how about the safety of the

occupants? Accidents will happen,

sooner or later, and the chances are

largely in favor of the first accident

being the last experiment. While, there

fore, we may look forward with confi

dence to the ultimate possession of flying-

machines exceeding in speed the fastest

railroad trains, it might be the part of

wisdom to begin our first experiments at

gaining experience in the air with ma

chines traveling at such moderate veloci

ties as to reduce the chances of a fatal

catastrophe to a minimum. This means

that they should be light-flying ma

chines—that is, the ratio of weight to

supporting surface should be small.

While theory indicates that the greater

the weight in proportion to supporting

surface consistent with flight, the more

independent of the wind will the ma

chine be, yet it might be advisable to

begin, if possible, with such a moderate

flying weight as to permit of the machine

being flown as a kite. There would be

little difficulty, then, in raising it into the

air, and should an accident happen to the

propelling machinery, the apparatus

would descend gently to the ground ; or

the aviator could cast anchor, and his

machine would continue flying, as a kite,

if the wind should prove sufficient for its

support. If it could fly, as a kite, in a

ten-mile breeze, then a velocity of only

ten miles an hour would be sufficient for

its support as a flying-machine in calm

air, while a less speed would suffice in

heading into a moderate wind.

Such velocities would be consistent

with safety in experiments, especially if

the flights should be made over water

instead of land, and at moderate eleva

tions above the surface. Under such

circumstances the inevitable accidents

which are sure to happen during first ex

periments are hardly likely to be fol

lowed by more serious consequences than

a ducking to the man and the immersion

of the machine. If the man is able to

swim and the machine to float upon

water, little damage need be anticipated

to either.

There are two critical points in every

aerial flight—its beginning and its end.

A flying-machine adapted to float upon

water not only seems to afford a safe

means of landing, but also promises a

solution of that most difficult of prob

lems—a safe method of launching the

apparatus into the air. If the supporting

floats are so formed as to permit of the

machine being propelled over the surface

of the water like a motor boat, then, if

sufficient headway can be gained under

the action of her aerial propellers, the ma

chine can be steered upward into the air.

rising from the water, after the manner

of a water bird, in the face of the wind.

This seems to be the safest method of

gaining access to the air; but, of course,

its practicability depends upon possibili

ties of lightness and speed yet to be

demonstrated.

In any event, if the machine, man and

all, is light enough to be flown as a kite,

it can be towed out of the water into the

air through the agency of a motor boat;

and, upon land, it would not even be

necessary for it to gain headway before

rising, for in a supporting wind it would

rise of itself into the air, if relieved of

the weight of the man, and fly as a kite.

It would then be a comparatively simple

matter to lower the kite to a convenient

height from the ground, and to hold it

steadily in position by subsidiary lines



Aerial Locomotion

while the aviator ascends a rope ladder to

his seat in the machine. In this way the

man would not be exposed to danger dur

ing the critical operation of launching the

apparatus into the air, and by a converse

process a safe landing could be effected

without bringing the machine to the

ground. The chance of injury to the ma

chine itself would also be much lessened

by relieving it of the weight of the man

during the initial process of launching

and the final process of bringing the ma

chine down to the ground.

Such speculations as these of course

are only justifiable upon the assumption

that it is possible to construct an aerial

vehicle large enough and strong enough

to support a man and an engine in the air,

and yet light enough to be flown as a kite

in a moderate breeze with the man and

engine and all on board. My experiments

in Nova Scotia have demonstrated that

this can be done ; and I now therefore

find myself seriously engaged in the at

tempt to reduce these ideas to practice by

the actual construction of an aerodrome

of the kite variety. The progress of ex

periment may be divided into three well-

marked stages : the kite stage, the motor-

boat stage, and the free flying-machine

rising from the water.

THE KITE STAGE

In April, 1899, I made my first com

munication on the subject of kites to the

National Academy of Sciences in a paper

entitled "Kites with Radial Wings,"

which was reviewed, with illustrations, in

the Monthly Weather Review for April,

1899 (vol. xxvi, pp. 154-155, plate xi).

I made another communication to the

National Academy on the 23d of April,

1903, upon "The Tetrahedral Principle

in Kite Structure," which was published,

with ninety-one illustrations and an ap

pendix, in the National Geographic

Magazine for June, 1903 (vol. xiv, pp.

220-251). The substance of the present

address was presented in part to the Na

tional Academy of Sciences at their recent

meeting in Boston, Massachusetts, No

vember 21, 1906. The experiments re

ferred to, which were undertaken at first

for my own pleasure and amusement,

have gradually assumed a serious char

acter, from their bearing upon the flying-

machine problem.

The word "kite" unfortunately is sug

gestive to most minds of a toy—just as

the telephone at first was thought to be a

toy ; so that the word does not at all ade

quately express the nature of the enor

mous flying structures employed in some

of my experiments. These structures

were really aerial vehicles rather than

kites, for they were capable of lifting men

and heavy weights into the air. They

were flown after the manner of kites, but

their flying cords were stout manila

ropes. They could not be held by hand

in a heavy breeze, but had to be anchored

to the ground by several turns of the

ropes around stout cleats, like those em

ployed on steamships and men-of-war.

One of the great difficulties in making

a large structure light enough to be flown

as a kite has been pointed out by Pro

fessor Simon Newcomb in an article in

McClure's Magazine, published in Sep

tember, 1901, entitled "Is the Air-Ship

Coming?" and this difficulty had so much

weight with him at that time as to lead

him to the general conclusion that—

"The construction of an aerial vehicle which

could carry even a single man from place to

place at pleasure requires the discovery of some

new metal or some new force."

This conclusion the Wright brothers,

and now Santos Dumont. have demon

strated to be incorrect ; but Professor

Newcomb's objections undoubtedly have

great force, and reveal the cause of fail

ures of attempts to construct large-sized

flying-machines upon the basis of smaller

models that actually flew. Professor

Newcomb shows that where two aerial

vehicles are made exactly alike, only dif

fering in the scale of their dimensions,

the ratio of weight to supporting surface

is greater in the larger one than in the

smaller, the weight increasing as the

cube of the dimensions, whereas the sup

porting surfaces only increase as the

squares. From this the conclusion is

r
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obvious that if we make our structure

large enough it will be too heavy to fly—

even by itself—far less be the means of

supporting an additional load like a man

and an engine for motive power. This

conclusion is undoubtedly correct in the

case of structures that are ''exactly alike

excepting in their dimensions," but it is

not true as a general proposition.

EVADING AN OLD LAW

A small bird could not sustain a heavy

load in the air ; and while it is true that a

similar bird of double the dimensions

would be able to carry a less proportion

ate weight, because it is itself heavier in

proportion to its wing surface than the

smaller bird—eight times as heavy, in

fact, with only four times the wing sur

face—still it is conceivable that a flock of

small birds could sustain

a heavy load divided

equally among them ;

and it is obvious that in

this case the ratio of

weight to wing surface

would be the same for

the whole flock as for the

individual bird. If, then,

we build our large structure by combin

ing together a number of small structures

each light enough to fly, instead of sim

ply copying the small structure upon a

larger scale, we arrive at a compound or

cellular structure in which the ratio of

weight to supporting surface is the same

as that of the individual units of which

it is composed, thus overcoming entirely

the really valid objections of Professor

Newcomb to the construction of large

flying-machines.

In my paper upon the tetrahedral prin

ciple in kite structure I have shown that

a framework having the form of a tetra

hedron possesses in a remarkable degree

the properties of strength and lightness.

This is specially the case when we adopt

as our unit structure the form of the

regular tetrahedron, in which the skeleton

frame is composed of six rods of equal

length, as this form seems to give the

maximum of strength with the minimum

Unit cell having

the form of the

regular tetra

hedron.

of material. When these tetrahedral

frames or cells are connected together by

their corners they compose a structure of

remarkable rigidity, even when made of

light and fragile material, the whole

structure possessing the same properties

of strength and lightness inherent in the

individual cells themselves (page 12).

The unit tetrahedral cell yields the

skeleton form of a solid, and it is bounded

by four equal triangular faces. By cov

ering two adjoining faces with silk, or

other material suitable for use in kites,

we arrive at the unit 'winged cell" of the

compound kite, the two triangular sur

faces in their flying position resembling a

pair of wings raised with theii points up

ward, the surfaces forming a dihedral

angle (Fig. A, p. 13).

Four of these unit cells, connected

together at their corners, form a four-

celled structure having itself the form of

a tetrahedron containing in the middle an

empty space of octahedral form equal in

volume to the four tetrahed _al cells them

selves (Fig. B, p. 13).

In my paper I showed that four of

these four-celled structures connected at

their corners resulted in a sixteen-celled

structure of tetrahedral form containing,

in addition to the octahedral spaces be

tween the unit cells, a large central spare

equivalent in volume to four of the four-

celled structures (Fig. C, p. 13).

In a similar manner four of the sixteen-

celled structures connected together at

their corners form a sixty-four-celled

structure (Fig. D, p. 13).

Four of the sixty-four-celled structures

form a two hundred and fifty-six-celled

structure, etc., and in each of these cases

an empty space exists in the center equiv

alent to half of the cubical contents of the

whole structure, in addition to spaces be

tween the individual cells and minor

groups of cells.

Kites so formed exhibit remarkable

stability in the air under varying condi

tions of wind, and I stated in my paper

that the kites which had the largest cen

tral spaces seemed to be the most stable

in the air. Of course, these were the



 

Onthis,thehollowplanofconstruction,anemptyspaceappearsinthemiddleofeachkite,B,C,orD,equivalent_involumeto

one-halfofthecubicalcontentsofthewholestructure
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64-celled Tetrahedral Kite Flying from

Flag-pole

Photograph by D. G. McCurdy

structures that were composed of the

largest number of unit cells, and I now

have reason to believe that the automatic

stability of these kites depends more upon

the number of unit cells than upon the

presence of large empty spaces in the

kites ; for I have found, upon filling in

these empty spaces with unit cells, that

the flying qualities of a large kite have

been greatly improved. The structure, so

modified, seems to fly in as light a breeze

as before, but with greatly increased lift

ing power, while the gain in structural

strength is enormous.

I had hitherto supposed that if cells

were placed directly behind one another

without providing large spaces between

them comparable to the space between

the two cells of a Hargrave box kite, the

front cells would shield the others from

the action of the wind, and thus cause

them to lose their efficiency ; but no very

marked effect of this kind has been ob

served in practice. Whatever theoretical

interferences /here may be, the detri

mental effect upon the flying qualities of

a kite are not, practically, obvious, while

the gain in structural strength and in

lifting power outweigh any disadvantages

that may exist. I presume that there

must be some limit to the number of cells

that can be placed in close proximity to

one another without detrimental effect,

but so far my experiments have not re

vealed it.

EXPERIMENTS WITH "THE FROST KING-'

To test the matter, I put together into

one structure all the available winged

cells I had in the laboratory—1,300 in

number. These were closely attached

together, without any other empty spaces

in the structure than those existing be

tween the individual cells themselves

when in contact at their corners.

The resulting kite, known as "The

Frost King'' (pages 15 and 16), con

sisted of successive layers or strata of

cells closely superposed upon one an

other. The lowest layer, or floor of

the structure, consisted of 12 rows of 13

cells each. The cells forming each row

were placed side by side, attached to one

another by their upper corners, and the

12 rows were placed one behind the other,

the rear corners of one row being at

tached to the front corners of the row

immediately behind. The next stratum

above the floor had eleven rows of 14

cells; the next, 10 rows of 15 cells, etc.,

each successive layer increasing in lateral

dimensions and diminishing in the fore-

and-aft direction ; so that the top layer, or

roof, consisted of a single row of 24 cells

placed side by side. One would imagine

that a closely packed mass of cells of this

kind, 1,300 in number, would have de

veloped some difficulty in flying in a

moderate breeze if the cells interfered

with one another to any material extent ;

but this kite not only flew well in a breeze



 

CarryingtheFrostKingontotheTestingGround

Thiskitewascomposedof1,300lightwingedcellscloselymassedtogether.PhotographbyE-H.Cunningham
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Side View of the Frost King, showing how closely the cells are massed together

Photograph by E. H. Cunningham

estimated at not more than about 10 miles

an hour because it did not raise white

caps, but carried up a rope ladder, several

dangling ropes 10 and 12 meters long,

and more than 200 meters of manilla rope

used as flying lines, and, in addition to all

this, supported a man in the air (page

17)-

The whole kite, impedimenta and all,

including the man, weighed about 131

kgs (288 pounds), and its greatest

length from side to side was 6 meters at

.the top and three meters at the bottom.

The sloping sides measured 3 meters, and

the length from fore to aft at the square

bottom was 3 meters. It is obvious that

this kite might be extended laterally at

the top to twice its length without form

ing an immoderately large structure. It

would then be 12 meters on the top (39

feet) and 9 meters on the bottom from

side to side, without changing the fore-

and-aft dimensions or the height. It

would then contain more than double the

number of cells, and so should be able to

sustain in the air more than double the

load ; so that such a structure would be

quite capable of sustaining both a man

and an engine of the weight of a man and

yet be able to fly as a kite in a breeze no

stronger than that which supported the

"Frost King."

An engine of the weight of a man

could certainly impart to the structure a

velocity of 10 miles an hour, the esti

mated velocity of the supporting wind,

and thus convert the kite into a free fly

ing-machine. The low speed at which I

have been aiming for safety's sake is

therefore practicable.

HORIZONTAL AEROPLANES

STABLE

FOUND IN-

ln the "Frost King" and other kites

composed exclusively of tetrahedral

winged cells there are no horizontal sur-
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The Frost King in the Air, Flying in a Ten-mile Breeze, and Supporting a Man

on the Flying Rope

During the experiment the rope straightened under the pull of the kite, and the man was raised

to a height of 30 or 40 feet. He was in great peril, but fortunately was brought

down safely. Photograph by Alexander Graham Bell
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faces (or rather surfaces substantially

horizontal, as in ordinary kites), but the

framework is admirably adapted for the

support of such surfaces. Horizontal

aeroplanes have much greater supporting

power than similar surfaces obliquely ar

ranged, and I have made many experi

ments to combine horizontal surfaces

with winged cells with greatly improved

results, so far as lifting power is con

cerned. But there is always an element

of instability in a horizontal aeroplane,

especially if it is of large size, whereas

kites composed exclusively of winged

cells are wonderfully steady in the air

under varying conditions, though defi

cient in lifting power ; and the kites com

posed of the largest number of winged

cells seem to be the most stable in the air.

In the case of an aeroplane of any kind

the center of air pressure rarely coincides

with the geometrical center of surface,

but is usually nearer the front edge than

the middle. It is liable to shift its posi

tion, at the most unexpected times, on ac

count of some change in the inclination

of the surface or the direction of the

wind. The change is usually small in

steady winds, but in unsteady winds great

and sudden changes often occur.

The extreme possible range of fluctua

tion is of course, from the extreme front

of the aeroplane to the rear, or vice versa,

and the possible amount of change, there

fore, depends upon the dimensions of

the aeroplane, especially in the fore-

and-aft direction. With a large aero

plane the center of pressure may sud

denly change to such an extent as to en

danger the equilibrium of the whole ma

chine, whereas with smaller aeroplanes,

especially those having slight extension

in the fore-and-aft direction, the change,

though proportionally as great, is small

in absolute amount. Where we have a

multitude of small surfaces well sepa

rated from one another, as in the tetrahe-

dral construction, it is probable that the

resultant center of pressure for the whole

kite can shift to no greater extent than

the centers of pressure of the individual

surfaces themselves. It is, therefore, ex

tremely unlikely that the equilibrium of

a large kite could be endangered by the

shifting of the centers of pressure in

small surfaces within the kite. This may

be the cause of the automatic stability of

large structures built of small tetrahedral

cells. If so, one principle of stability

would be : Small surfaces, well separated,

and many of them. The converse propo

sition would then hold true if we desired

to produce instability and a tendency to

upset in a squall, namely : Large surfaces,

continuous, and few of them.

HARGRAVE BOX KITES AND TETRAHEDRAL

KITES COMPARED

Another source of danger with large

continuous surfaces is the fact that a sud

den squall may strike the kite on one side,

lifting it up at that side and tending to

upset it ; but the compound tetrahedral

structure is so porous that a squall passes

right through and lifts the other side as

well as the side first struck ; so that the

kite has not time to be upset before the

blow on one side is counterbalanced by a

blow on the other. I have flown a Har-

grave box kite simultaneously with a

large kite of many tetrahedral cells in

squally weather for the purpose of com

paring them under similar conditions.

The tetrahedral structure often seemed to

shiver when struck by a sudden squall,

whereas the box kite seemed to be liable

to a swaying or tipping motion that

would be exceedingly dangerous in a

structure of large size forming part of a

flying-machine.

Another element of stability in the

tetrahedral structure lies in the fact that

the winged surfaces are elevated at a

greater angle above the horizon than 450.

Supposing the wings of a cell to be

opened out until they are nearly flat, or

at least until they each make a compara

tively small angle with the horizon—say

20°—then, if from any cause the cell

should tip so as to elevate one wing

(say to 250) and depress the other (say

to 15°), the lifting power of the wind

will be increased upon the elevated wing

and diminished on the depressed wing;
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I. Two i6-ceUed Tetrahedral Kites, the one on the

right protected by a beading of wcod around the

outer edges. 2, 3, 4- Oionos Kite with fixed tail,

a Front view. 3. Bottom view. 4. Top view

so that there would be no tendency to

a recovery of position, but the very re

verse. The pressure of the wind would

tend to increase the tipping action and

favor the production of oscillation and

a tendency to upset. The lifting power

of the wind upon a surface inclined at

io° is less than at 200, and greater at

25 0 than 20°. The more the wings

are opened out and the flatter they be

come, the more essentially unstable is

the arrangement in the air.

Niow suppose the wings to be raised

until they are nearly closed, or at all

events till they make a small angle with

the vertical (say 700 from the horizon

tal), then, if from any cause the cell

should tip so as to elevate one wing

(say to 75°) and depress the other

(say to 650), the lifting power of the

wind will be increased upon the de

pressed wing and diminished on the

elevated wing ; for the lifting power of

the wind is greater at 65° than at 700

and less at 75 °. Thus the moment a

tipping action begins the pressure of

the wind resists it, and an active force

is invoked tending to restore the struc

ture to its normal position. The more

the wings are raised and the more they

approach the perpendicular position,

the more stable essentially is the ar

rangement in the air.

The dividing line between these two

opposite conditions seems to be drawn

about the angle of 45 °. As the tetra

hedral wing surfaces make a greater

angle than this with the horizontal,

they constitute an essentially stable ar

rangement in the air, whereas a hori

zontal surface represents the extreme

of the undesirable unstable condition.

AUTOMATIC STABILITY

These considerations have led me to

prefer a structure composed of winged

tetrahedral cells alone, without hori

zontal surfaces either large or small,

although the lifting power is less than

when horizontal surfaces are employed,

because the factor of safety is greater.

One of the chief causes that have led to

disasters in the past has been a lack of

stability in the air. Automatic stability

under varying conditions is surely of

the very first consequence to safety, for
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Method of Flying the Oionos Kite

Pieces of red silk are attached to several meters of the

flying cord with the object of rendering the direction

of the cord visible on the photograph plate

 

Oionos Kite with Movable Tail Controlled by Swinging

Head-load of Lead

When released in the air at a considerable elevation it acts very much

like a soaring bird, moving forward against the wind or swinging

around in large circles. It is then, in effect, a free gliding machine,

which acquires considerable velocity in the horizontal direction,

while descending gently in the vertical direction. The head-load

gives the machine a slight tendency to dive, which is resisted by

the steering action of the tail when headway is gained. The moment

the head is depressed, as in diving, the weight swings forward, thus

automatically causing the elevation of the tail

what would it profit a man were

he to gain the whole world and

lose his own equilibrium in the

air? A kite composed exclusively

of multitudinous winged cells

seems to possess this property of

automatic stability in a very

marked degree. If, then, its lift

ing power is sufficient for our

purpose, there is no necessity for

the introduction of a factor of

danger by the addition of hori

zontal surfaces. Of course, the

addition of such surfaces would

enable us to secure the desired

lifting power with a smaller, and

therefore lighter, structure, and

this would be of advantage if we

could be sure of its stability in

the air.

In employing tetrahedral

winged cells alone upon the hol

low plan of construction in which

large empty spaces

occurred within the

kite, a practical diffi

culty was encountered

arising from the enor

mous size of the struc

ture required for the

support of a man,

combined with the in

creasing weakness of

the structure as it in

creased in size. The

discovery that the

cells may be closely

massed together with

out marked injurious

effects has completely

remedied this diffi

culty; for upon this

plan not only is the

structural strength

improved by an in

crease of size, but the

lifting power increases

with the cube of the

dimensions ; so that a

very slight increase in

the dimensions of a



Aerial Locomotion

large kite increases very greatly its lifting

power. We now have the possibility of

building structures composed exclusively

of tetrahedral winged cells that will sup

port a man and an engine in a breeze of

moderate velocity without the necessity

of constructing a kite of immoderate size.

The experiments with the "Frost King"

made in December, 1905, satisfied me

upon this point and brought to a close

my experiments with kites.

CONCLUSION

Since December, 1905, my attention

has been directed to other points neces

sary to be considered before an aero

drome of the kite variety can be made,

and to the assembling of the materials

for its manufacture.

I have had to improve and simplify the

method of making the winged cells them

selves. Through the agency of Mr Hec

tor P. McNeil, superintendent of the

Volta laboratory, Washington, D. C, who

is now taking up the manufacture of

tetrahedral cells as a new business, I am

now able to obtain cells constructed

largely by machinery, and with stamped

metal corners to hold the rods together.

The process of tying the cells and parts

of cells together had proved to be very-

laborious and expensive, and the process

was not suited to unskilled persons. By

the new process most of the work is done

by machinery, and no skill is required to

connect the cells together.

I have also had to go into the question

of motor construction—a subject with

which I am not familar—and while wait

ing for the completion of the material re

quired for the aerodrome I have been

carrying on experiments to test the rela

tive efficiency of various forms of aerial

propellers.

I have also been occupied with the de

tails of construction of a supporting float

adapted for propulsion over the water as

a motor boat and also adapted to form

the body of the flying-machine when in

the air.

BOATS DRIVEN BY AERIAL PROPELLERS

Of course, it would be premature for

me to enter into any description of ex

periments that are still in progress, or to

submit plans for an aerodrome which are

still under discussion. I shall therefore

simply say, in conclusion, that I have

 

' ' Oionos ' ' Kite in the Air

This name was applied by the ancient Greeks

to the great solitary soaring birds, from

which they drew their auguries

recently been making experiments in

propelling, by means of aerial propellers,

a life-raft supported, catamaran fashion,

on two metallic cylinders. The whole

arrangement, with a marine motor on

board, is exceedingly heavy, weighing

over 2,500 pounds, and it is sunk so low
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Kite"SiameseTwins"SeenfromtheFront

Thiskitewassupportedintheairbyastrongwindexceeding,probably,25milesanhour.Itwastooheavytobeflowninamoderate

breeze



 

Kite"SiameseTwins,"SeenfromtheRear,LookingInsideKite

Composedoftwodistinctkitesconnectedbyabridge,ortruss,ofstrongcells,wellbeaded,forsupportofman

*0
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Side View of Mabel II

A floating kite supported upon three boat-like floats formed of tetrahedral cells and covered com

pletely with oil-cloth. In September, 1903, this kite was raised into the air by being towed by

a steamboat against the wind

 

Photos by Gilbert H. Grosvenor

Mabel II Outlined against Sky showing Bird-wing Effect

For experiments with this kite see "The Tetrahedral Kites of Dr Alexander Graham Bell," by

Gilbert H. Grosvenor, Popular Science Monthly, December, 1903
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A Floating Kite, adapted to be Towed Out of the Water

Kite consists of a bridge, or truss, of tetrahedral cells with wings of Japanese waterproof paper

upon two floats of light framework covered with oilcloth. A stout towing pole extends later

ally across the lower part of the wing-piece at the front. Photograph by Douglas McCurdy

that the water level rises at least to the

middle of the supporting cylinders, so

that the raft is not at all adapted for

propulsion and cannot attain great speed.

The great and unnecessary weight of this

machine has led to an interesting and

perhaps important discovery that might

have escaped attention had the apparatus

been lighter and better adapted for pro

pulsion (page 26).

Under the action of her aerial propel

lers, this clumsy raft is unable to attain a

higher speed than four miles an hour ;

and yet she is able to face a sixteen-mile

white-cap breeze and make headway

against it, instead of drifting backward

with the wind. Under such circum

stances her speed is materially reduced ;

but the point I would direct attention to is

this : that she is not stopped by a current

of air moving with very much greater

velocity than her maximum possible

speed in a calm. Of course, there would

be nothing remarkable about this if her

propellers were acting in the water in

stead of the air ; but they were not. They

acted exclusively in the air, and the water

was only an additional resistance to be

overcome.

It is worthy of note in this connection

that the rapid rotation of the propellers

yield a theoretical efficiency of thirty or

forty miles an hour, and that the mass

of the machine and the resistance of the

water drag this down to an actual per

formance of only four miles ; so that at

first sight it appears probable that the

effect noted may be a result of the
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"The Ugly Duckling"

A raft supported upon metallic cylinders and propelled by aerial propellers. Above illustration

shows raft propelled by small gasoline motor. In subsequent experiments referred to in the

text, the bridge, or truss, supporting the propellers was raised considerably above the level of

the platform, and the engine employed was a four-cylinder water-cooled marine motor weigh

ing 650 pounds. This caused the metallic floats to be sunk to their middle points ; but the

floats were not connected together at their ends, as shown above

greater slip of the propellers acting in a

calm. I am inclined to think, however,

that this explanation is insufficient, and

would suggest the following as more

probable :

The enormous mass of the moving

body enables it to acquire very consider

able momentum with slight velocity,

whereas the opposing current of air has

such slight mass that it cannot acquire

an equal momentum with a very much

higher velocity.

If two bodies of unequal mass, moving

with equal but opposite velocities, come

into collision with one another, then the

heavier body will not be completely

stopped by the lighter. It will make head

way against the resistance of the other,

even though the lighter should possess

superior velocity, provided, of course,

that it has a sufficient superiority of

mass. We are here dealing with mo

mentum (niv), not velocity (v) alone.

The body having the greatest momentum

will be the victor in the struggle, what

ever the actual velocities may be.

The suggestiveness of this result lies

in its application to the flying-machine

problem. A balloon, on account of its-

slight specific gravity, must ever be at

the mercy of the wind. In order to make-

any headway against a current of air, it

must itself acquire a velocity superior to-

the wind that opposes it. On the other

hand, it is probable that a flying-machine

of the heavier-than-air type, at whatever

speed it moves, will be able to make

headway against a wind of much greater

velocity, provided its momentum is

greater than the momentum of the air

that opposes it.
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APPENDIX A

DETAILS CONCERNING THE KITE "FROST KING"

Number of Cells in the "Frost King"

Num- Number of Number of
Layers of cells. ber of cells in cells in

rows. each row. each layer.

1st layer 1 24 24

2d layer 2 23 46

3d layer 3 22 66

4th layer 4 21 84

Sth layer 5 20 100

6th layer 6 19 1 14

7th layer 7 18 126

8th layer 8 17 136

9th layer 9 16 144

10th layer 10 15 150

nth layer 11 14 154

12th layer 12 13 156

Total number of cells 1,300

Dimensions.—Each cell had a side of 25

centimeters, so that the roof, or ridge-pole,

measured 6 meters, extending laterally across

the top of the structure. The oblique sides

were 3 meters in length, and the bottom, or

floor, formed a square having a side of 3

meters. The whole structure constituted a sec

tion of a tetrahedral kite—the upper half, in

fact, of a kite having the form of a regular

tetrahedron with a side of 6 meters.

Weight.—The winged cells composing this

structure weighed on the average 13.84 gms.

apiece, so that the whole cellular part of the

structure which supported all the rest, consist

ing of 1,300 winged cells, weighed 17,992 gms.

In addition to this, the kite carried as dead

load stout sticks of wood, which were run

through the structure to distribute the strain

of the pull upon the strong parts of the frame

work—that is, upon the junction points of the

cells. The outside edge of the kite was also

protected by a beading of wood. The whole

strengthening material weighed 9,702 gms., and

the kite as a whole weighed 27,694 gms. (61

lbs.).

Surface.—I estimate the surface of an

equilateral triangle having a side of 25 centi

meters as about 270.75 square centimeters; in

which case the silk surface of a single winged

cell consisting of two triangles amounts to

541.5 square centimeters, and the actual silk

surface employed in 1,300 cells equals 70.3950

square meters (757.7 sq. ft).

The surfaces are all oblique, and if we re

solve the oblique surfaces into horizontal and

vertical equivalents (supporting surfaces and

steadying surfaces) we find that the resolved

horizontal equivalent (supporting surface) of

a single winged cell forms a square of which

the diagonal measures 25 centimeters, and this

is equivalent to a rectangular parallelogram of

25 x 12.5 centimeters, having an area of 312.5

square centimeters.

Thus an actual silk surface of 541.5 square

centimeters arranged as the two wings of a

winged cell yields a supporting surface of 312.5

square centimeters.

In kites, therefore, composed exclusively of

tetrahedral winged cells each having a side of

25 centimeters, the area of supporting surface

bears the same proportion to the actual surface

as the numbers 3,125 to 5,415; or 1 to 1.7328.

Supporting surface I

Actual surface 1.7328

A simple way of calculating the amount of

supporting surface in such structures is to re

member that there are 32 cells to the square

meter of supporting surface ; therefore the

1,300 cells of the kite "Frost King" had a sup

porting surface of 40.6250 square meters (437.3

sq. ft.).

Ratio of Weight to Surface.—The actual silk

surface employed in the "Frost King" was

70.3950 square meters (.757-7 sq. ft), the

weight of the kite was 27,694 gms. (61 lbs) ; so

that on the basis of the actual surface, the fly

ing weight was 393.4 gms. per square meter

(0.08 lbs. per sq. ft).

But, for the purpose of comparing the flying

weight of a tetrahedral kite with that of other

kites, in which it is usual to estimate only the

aeroplane surfaces that are substantially in a

horizontal plane, it would be well to consider

the ratio of weight to horizontal or supporting

surface in this kite.

The weight was 27,694 gms. (61 lbs.), the

resolved horizontal or supporting surface was

equivalent to 40.6250 square meters (437.3 sq.

ft), and the flying weight for comparison with

other kites was 681.7 gms. per square meter of

supporting surface (0.14 lbs. per sq. ft).

The kite, in addition to its own weight,

carried up a mass of dangling ropes and a

rope-ladder, as well as two flying cords of

manilla rope. The impedimenta of this kind

weighed 28,148 gms. (62 lbs.). It also sup

ported a man, Mr Neil McDermid, who hung

on to the main flying rope at such a distance

from the cleat attached to the ground that

when the rope straightened under the strain

of the kite he was carried up into the air to a

height of about 10 meters (over 30 ft). The

weight of this man was 74,910 gms. (about

165 lbs.). Thus the total load carried by the

kite, exclusive of its own weight, was 103,058

gms. (or 227 lbs.).

The whole kite, load and all, including the

man, therefore, weighed 130,752 gms. (288 lbs.),

and its flying weight was 1,857.4 gms. per

square meter of actual surface (0.38 lbs. per

sq. ft.), or 3,218.5 gms. per square meter of

supporting surface (0.66 lbs. per sq. ft.).
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APPENDIX B

Partial Bibliography Relating to Aerial Loco

motion, Prepared, through the Courtesy of

the Smithsonian Institution, by Dr Cyrus

Adler, Assistant Secretary, in Charge of

Library and Exchanges.

Dr Adler says :

"In accordance with your request, I am

authorized to send you herewith a list of the

writings of S. P. Langley, Octave Chanute,

Otto Lilienthal, Lawrence Hargrave, and A. M.

Herring, to be used in connection with your

recent paper on aerial locomotion. I ought to

explain that, excepting in the case of Mr

Langley's writings, I am not at all sure that

the lists are complete, since the time afforded

for bringing together the references was very

short, and of course there may be publications

in out-of-the-way journals which would only

be revealed by a more extended inquiry. I

have also appended a list of papers on the

subject published by the Smithsonian Institu

tion, as the Smithsonian publications are acces

sible in all libraries throughout the country,

whereas many of the publications cited in the

other lists are not readily to be found."

S. P. LANGLEY

Experiments in Aerodynamics. Smithsonian

Contributions to Knowledge, Washington,

D. C, 1891.

Experiences d'Aerodynamique. Revue, de

l'Aeronautique, Paris, 1891, pages 77-144.

Recherches Experimental Aerodynamiques et

Donnees d'Experience. Extrait des Comptes

rendus des Seances de l'Academie des Sci

ences t. cxiii. Seance du 13 Juillet, Paris,

1891.

Recherches Experimentales Aerodynamiques et

Donnees d'Experience. "L'Aeronaute," vol.

24-25, pages 176-180, Paris, 1891-1892.

The Possibility of Mechanical Flight. Century

Magazine, New York, September, 1891,

pages 783-/85.

Mechanical Flight. The Cosmopolitan, New

York, May, 1892.

The Internal Work of the Wind. Smithsonian

Contributions to Knowledge, Washington,

D. C, 1893.

La Travail Interieur du Vent. Revue de

l'Aeronautique, Paris, 1893.

The Internal Work of the Wind. American

Journal of Science, New Haven, Conn.,

vol. xlvii. January, 1894.

Die innere Arbeit des Windes. (American

Journal of Science, 1894, ser. 3, vol. xlvii,

p. 41.) Naturwissenschaftliche Rundschau

Braunschweig, 31 Marz, 1894, No. 13, pp.

157-160.

Langley's Law. Aeronautical Annual, Boston,

1895, No. 1. pp. 127-128.

jDescription du vol mecanique, Extrait des

Comptes rendus des Seances de l'Academie

des Sciences, t. cxxn. Seance du 26 Mai,

1896, pp. 1-3.
Description du vol mecanique. Comptes

Rendus, cxxn, May 26, 1896.

A Successful Trial of the Aerodrome. Sci

ence, New York, May 22, 1896, p. 753.

Experiments in Mechanical Flight. Nature,

London, May 28, 1896, p. 80.

L'Aeroplane de M. Samuel Pierpont Langley.

L'Aeronaute, 29, Annee No. 7, Jurllet,

Paris, 1896.

Story of Experiments in Mechanical Flight

The Aeronautical Annual, Boston, 1897,

No. 3, pp. 11-25.

The New Flying Machine. Strand Magazine,

London, June, 1897, pp. 701-718.

The "Flying Machine." McClure's Magazine,

June, 1897, pp. 647-660.

Story of Experiments in Mechanical Flight

Smithsonian Report, Washington, D. C,

1897.

The Langley Aerodrome : Note prepared for

the Conversazione of the American Insti

tute of Electrical Engineers, New York,

April 12, 1901. Smithsonian Report, Wash

ington, 1900, pp. 197-216.

The Greatest Flying Creature. Smithsonian

Report, Washington, 1901.

Note of the Aerodrome of Mr. Langley. Pub

lished in Scientific American Supplement

of November 29 and December 6, 1902.

Experiments with the Langley Aerodrome.

Smithsonian Report, Washington, 1904.

OCTAVE CHANUTE

Aerial Navigation: A lecture delivered to the

students of Sibley College, Cornell Univer

sity, May 2, 1890. (Reprint.) The Rail

road and Engineering Journal.

Progress in Aerial Navigation. The Engineer

ing Magazine, New York, October, 1891,

vol. 2, No. 1.

Aerial Navigation. Transportation, New

York, October, 1893, vol. 1, No. 2, pp.

24-25.

Progress in Flying Machines. The Railroad

and Engineering Journal, New York, con

tinued from October, 1891, to March, 1893,

and from May, 1893, to December, 1893.

Progress in Flying Machines. L'Aeronaute,

Paris, 26-27, 1893-1894, pp. 221-224.

Sailing Flight, parts 1 and 2. The Aeronautical

Annual, 1896 and 1897, Boston, Nos. 2 and

3, pp. 60-76, 98-127.
American Gliding Experiments. Separate-

Abdruck, Heft 1, 1898, der Illustriten

Aeronautischen Mittheilungen, pp. 1-8.

Progress in Flying Machines. New York,

1899, pp. i-vi, 1-308.

Aerial Navigation. The Independent, New

York, 1900, pp. 1006-1007, 1058-1060.

Experiments in Flying. McClure's Magazine,

New York, vol. xv, No. 2, June, 1900.

(Continued on page S3)
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The French Military Dirigible, " Patrie," in Flight

The latest French airship, " La Patrie," is 33^ feet in diameter by 196 feet long, and has a capacity of

1 1 1, 195 cubic feet. Driven by a 70-horsepower motor and two propellers, this dirigible has recently

made about 30 miles an hour. Its lifting capacity is 2,777 pounds. Illustration from the Scientific

American

 

The New Deutsch Airship " Ville de Paris," a Strange Looking Dirigible Balloon

The peculiar arrangement of twin, hydrogen-filled cylinders forms a sort of balancing tail. This air

ship has a length of 60 meters (196.85 feet) and a diameter of 10.8 meters (35.43 feet), while its

capacity is 3,000 cubic meters ( 105,943 cubic feet). Its propellers are placed on either side of the

body framework or " nacelle," and at about the center of the latter, which is boat-shaped. The

weight which can be carried, outside of the equipment and the fuel sufficient for a ten hours' run,

is about 1,100 pounds. A 70-horsepower Panhard motor is used. Illustration from the Scientific

American
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Count Von Zeppelin's Airship—the Largest and Fastest Thus Far Con

structed—Coming Out of Its Shed and Performing Various Evolutions

Above Lake Constance

This airship, which is 38 feet in diameter by 410 feet in length and which has a capacity of

367,120 cubic feet, held itself stationary against a 33 '^-mile-an-hour wind on January last,

by means of two 35-horsepower gasoline motors driving four propellers. The airship can

lift three tons additional to its own weight, which gives it a radius of 3,000 miles at 31

miles an hour. On October 11, 1906, Count Zeppelin maneuvered this dirigible balloon

above Lake Geneva, ascending to a height of 2,500 feet and steering the huge cigar-shaped

aerostat very nicely. The airship is mounted on floats, so that it works equally well on

the water. During one flight it remained in the air an hour and twenty minutes, although

the steering-gear was caught in the skeleton framework and became partly unmanageable.

The attempts proved also that the airship was dirigible in spite of its great size, as several

complete circles were made while in the air. Illustrations from the Scientific American
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The Aeroplane making its First Successful Free Flight with its Owner in Control

The machine flew about 200 feet at an elevation of 10 feet from the ground

Illustrations from the Scientific American
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Aerial Navigation: Balloons and Flying .Ma

chines from an Engineering Standpoint.

Cassier's Magazine, New York, June, 1901,

Vol. 20, No. 2. pp. III-I23.

LaNavigation Aerienne aux Etats-Unis.

L'Aerophile, Aout, 1903, 11 Annee, No. 8,

pp. 171-183.

L'Aviation en Amerique. Revue Generale des

Sciences, pures et appliquees, Paris, 14

Annee, No. 22, November 30, 1903, pp.

1133-1142.

Aeronautics. Encyclopaedia Britannica Supple

ment, London, pages 700-104, with 3 plates.

Aerial Navigation. Scientific American Sup

plement. New York, vol. 57, 1904, pp.

23598-23600.

Aerial Navigation. Smithsonian Institution

Report, 1903-1904. pp. 173-181.

Aerial Navigation. Popular Science Monthly,

New York, vol. 64, 1904. pp. 385-393.

Aerial Navigation. Engineering World, Chi

cago, August 10, 1906, vol. 4, No. 9, p. 222.

OTTO ULIENTHAL

Der Vogelflug als Grundlage dcr Fliegekunst.

Berlin, 1889. pp. i-vm, 1-187. plates i-viii.

Leber Theorie und Praxis des freien Fluges.

Zeitschrift fiir Luftschiffahrt. Berlin, X.

1891, Heft 7 11. 8, pp. 153-164.

Ueber meine diesjahrigen Flugversuche. Zeit

schrift fiir Luftschiffahrt. Berlin, 1891,

Heft 12, pp. 286-291.

Leber die Mechanik im Dienste der Flugtech-

nik. Zeitschrift fiir Luftschiffahrt und

Physik der Atmosphare. Berlin, 1892, Heft

7 u. 8, pp. 180-186.

Lel)er den Segelflug und seine Nachahmung.

Zeitschrift fiir Luftschiffahrt und Physik

der Atmosphare. 1892, Heft 11, pp. 277-

281.

Die gewolbten Fliigel Aachen vor dem oestrei-

chischen Ingenieur- und Architekten

Verein. Zeitschrift fiir Luftschiffahrt und

Physik der Atmosphare. 1893, Heft 3/4,

pp. 88-go.

Die Flugmaschinen des Mr Hargrave. Zeit

schrift fiir Luftschiffahrt und Physik der

Atmosphare. Berlin, 1893, Heft 5, pp.

114-118.

Ein begeistertcr Flugtcchniker in Chile. Zeit

schrift fiir Luftschiffahrt und Physik der

Atmosphare. Berlin, 1893, Heft 5, p. 126.

Zur zweiten Auflage Buttenstedts "Flugprin-

cip.'' Zeitschrift fiir Luftschiffahrt und

Physik der Atmosphare. Berlin, 1893, Heft

6. pp. 143-145-
Ueber Schraubenflieger. Zeitschrift fiir Luft

schiffahrt und Physik der Atmosphare.

Berlin. 1893. Heft 9. pp. 228-230.

Die Tragfahigkeit gewolbter Flachen beim

praktischen Scgelflugc, Zeitschrift fiir

Luftschiffahrt und Physik der Atmosphare.

Berlin, 1893, Heft II, pp. 259-272.

Die Tragfahigkeit gewolbter Flachen beim

praktischen Segelfluge, Separatabdruck aus

Xr. 11 der Zeitschrift fiir Luftschiffahrt

und Physik der Atmosphare. November,

1893, pp. 259-272.

Allgemeine Gesichtspunkte bei Herstellung und

Anwendung von Flugapparaten. Zeitschrift

fur Luftschiffahrt und Physik der Atmos

phare. Berlin, 1894, Heft 6, pp. 143-155.

Maxim's Flugmaschine, Zeitschrift fiir Luft

schiffahrt und Physik der Atmosphare.

Berlin, 1894, Heft 10, pp. 272-273.

Wellner's weitere luftschrauben-Versuche,

Zeitschrift fiir Luftschiffahrt und Physik

der Atmosphare. Berlin, 1894, Heft 12, pp.

334-336.

Resultate der praktischen Segelradversuche

Prof. Wellner's, Zeitschrift fiir Luftschiff

ahrt und Physik der Atmosphare. Berlin,

1895, Heft I, pp. 25-26.

Die Profile der Segelflachen und ihre Wirkung,.

Zeitschrift fiir Luftschiffahrt und Physik

der Atmosphare. Berlin. 1895, Heft 2/3,.

pp. 42-57-

Ueber die Ermittelung der besten Fliigelfor-

men, Zeitschrift fiir Luftschiffahrt und

Physik der Atmosphare. Berlin, 1895, Heft

10, pp. 237-245.

Lilienthal's Experiments in Flying. Nature,

London, December 20, 1894, vol. 51, No.

1312, pp. 177-179-

Deux Lettres de M. Otto Lilienthal. L'Aero-

naute, Paris, 27 Annee, No. 12, December,

1894. pp. 267-270.

Principes Generaux a Considerer dans la Con

struction et 1'emploi des appareils de vol

de M. Otto Lilienthal. L'Aeronaute, Paris,

27 Annee, No. 12, December, 1894, pp. 270-

274-

Die I'lugapparate. Berlin, 1894, Sonderabdruck

aus Nr. 6 der Zeitschrift fiir Luftschiffahrt

und Physik der Atmosphare. Berlin, 1894,

PP- 3-15-
Les Experiences de M. Lilienthal par M. P.

Lauriol. Revue de L'Aeronautique, 8

Annee, ire Livraison, 1895, pp. 1-10.

Practical Experiments for the Development of

Human Flight. The Aeronautical Annual,

Boston, 1896, No. 2, pp. 7-22.

At Rhinow. The Aeronautical Annual, No. 3,

Boston, 1897. pp. 92-94.

The Best Shapes for Wings. The Aeronautical

Annual, Boston, 1897. No. 3. pp. 95-97.

Der Kunstflug. In : Taschenbuch f. Flugtech-

niker 2.

Aufl., Berlin, 1904 (313-321).

LAWRENCE HARGRAVE

Flying Machine Memoranda. Journal and Pro

ceedings of the Royal Society of New

South Wales, Sydney, 1889, vol. xxm, part

1, pages 70 to 74.

On a Compressed-air Flying-machine. Journal

and Proceedings of the Royal Society of

New South Wales. Sydney. 1890, vol. xxrv,

part 1, pages 52 to 57.
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Flying-Machine Work and the 1/6 I. H. P.

Steam Motor Weighing 3% lbs., (Reprint.)

Journal and Proceedings of the Royal So

ciety of New South Wales, vol. xxvi, pages

170 to 175-

Flying-Machine Work and the 1/6 I. H. P.

Steam Motor Weighing 3% lbs. Journal

and Proceedings of the Royal Society of

New South Wales, Sydney, vol. xxvi,

pages 170 to 175.

On the Cellular Kite. (Reprint.) Journal and

Proceedings of the Royal Society of New

South Wales, vol. xxx, pages 1 to 4.

"Aeronautics." (Reprint.) Journal and Pro

ceedings of the Royal Society of New

South Wales, vol xxxn, pages 55 to 65.

Hargrave's Versuche. III. aeron. Mitt., Strass-

Inirg, 7. 1903 (366-370).

A. M. HERRING

Dynamic Flight. Aeronautical Annual, Boston,

1896, No. 2, pp. 80-101.

Recent Advances Toward a Solution of the

Problem of the Century. Aeronautical

Annual, Boston, 1897, No. 3, pp. 54-74.

Die Regulirung von Flugmaschinen. Zeit-

schrift fur Luftschiffahrt und Physik der

Atmosphare. 1899, Heft 9, pp. 205-211.

Einige selir leichte Benzin- und Dampfmotoren.

Zeitschrift fiir Luftschiffahrt und Physik

der Atmosphare. 1809, Heft 1, pp. 1-4.

List of Articles Relating to Aeronautics Published by the Smithsonian Institution

No. Author. Title. Where published.

Arago, Francis Aeronautic Voyages performed with a view Report, 1863.

I to the advancement of science.

Glaisher, James An Account of Balloon Ascensions Report, 1863.

789 Wenham, F. H On Aerial Locomotion 1 Report, 1889.

801 Langley, S. P I Experiments in Aerodynamics Cont. to Knowledge.

884 I Langley, S. P 1 The Internal Work of the Wind Cont. to Knowledge.

938 Lilienthal, Otto .... The Problem of Flying and Practical Experi- Report, 1893.

ments in Soaring.

1134 Langley, S. P Story of Experiments in Mechanical Flight. . Report, 1897.

1135 Huffaker, E. C On Soaring Flight Report, 1897.

1 149 Letters from the Andree Party Report, 1897.

1 197 Bacon, John M Scientific Ballooning Report, 1898.

1248 ' Count Von Zeppelin's Dirigible Air Ship Report, 1899.

1267 Janssen, J The Progress of Aeronautics j Report, 1900.

1268 Lord Rayleigh on Flight Report, 1900.

1269 1 The Langley Aerodrome. (Note prepared Report, 1900.

for the conversazione of the Ainer. Inst, of

1 Elec. Engineers, New York City, April 12,

1901.)

1270 Curtis, Thomas E... The Zeppelin Air Ship , Report, 1900.

1352 Lyle, E. P., Jr Santos-Dumont Circling the Eiffel Tower in | Report, 1901.

an Air Ship.

1358 I Langley, S. P The Greatest Flying Creature Report, 1901.

1379 1 Baden-Powell, Maj. Recent Aeronautical Progress, and Deduc- Report, 1002.

B. F. S. , tions to be drawn therefrom regarding the |

Future of Aerial Navigation.

1380 Wright, Wilbur .... Some Aeronautical Experiments Report, 1002.

1443 Pettigrew, Jas. Bell.; On the Various Modes of Flight in Relation Report, 1867.

to Aeronautics.

1494 Baden-Powell, Maj. Progress with Air Ships Report. 1903.

B.

1495 Chanute, O Aerial Navigation Report, 1903.

1496 Graham Bell's Tetrahedral Kites Report, 1903.

1597 i Langley, S. P Experiments with the Langley Aerodrome... Report, 1904.

1598 von Lendenfeld, R.. . Relation of Wing Surface to Weight Report, 1904.
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The Great New Lake R ising in the Salton Sink

The Colorado River is now flowing through the Imperial Canal into the Alamo River. Nine-tenths

of the water leaves the Alamo River, however, at a point a few miles south of Sharp's Heading

and rushes into the New River, and thence down into Salton Sink. Before this break occurred

the Alamo and New Rivers were barely perceptible channels, filled with sand and sediment,

and only occasionally carrying water. As the Salton Sink is nearly 300 feet below sea-level,

the descending torrent has dug deep channels in the Alamo and New Rivers. These channels

are preceded by huge cataracts, which are rapidly eating their way back and leaving the towns

and canals without water. On November 4, 1906, a dam over 500 feet long was completed below

Pilot Knob, which turned the river back into its old channel to the Gulf of California, but sev

eral weeks later the water worked its way around the dam, and the entire river is once more

rushing down to the Salton Sink. The cataract in the New River is now rapidly approaching

the Alamo, and if it once joins the Alamo, the Imperial Valley farms will be left high and dry

until they are inundated by the rising Salton Lake



THE NEW INLAND SEA*

By Mr Arthur P. Davis

Assistant Chief Engineer, U. S. Reclamation Service

MANY centuries ago the Gulf of

California extended to a point

about 150 miles northwest

ward from its present head. It also ex

tended up the present valley of the

Colorado River at least to Yuma and

probably somewhat above. The Colo

rado River, rising in the Wind River

Mountains of Wyoming and the Rocky

Mountains of Colorado, carved the rocks

along its course and brought the result

ing sands and mud down in its swift

current, discharging them into the arm

of the gulf near Yuma. As this process

went on, without cessation, century after

century, the valley was gradually filled,

a delta built up, over which the river

flowed far out into the gulf. It en

croached progressively upon the shores

of the gulf until it built up a delta en

tirely across, joining the foothills of the

Cocopah Mountains on the western shore.

This cut off the head of the gulf, and the

arid climate rapidly evaporated the waters

thus separated and left an inland depres

sion, which at its lowest point was nearly

300 feet below sea-level. f

The river continued to bring down its

load of sediment and to build its delta

higher and force it farther into the gulf.

Like all such deltaic streams, the channel

on the top of the delta is constantly shift

ing, cutting one bank, building up the

other, overflowing both banks, and during

high water sometimes entirely abandon

ing an old channel for a new one. In this

way the river has from time to time flowed

into the Salton Sea for some years or

centuries, and anon has shifted to the

eastward and discharged again into the

gulf. This is the general course the

river has followed ever since its dis

covery by the Spaniards in the 16th

century. At high water the river nor

mally overflows its banks in the valley

regions all the way from the Grand Can

yon to the Gulf of California. In un

usually high water, such as occurred in

1 891, the overflow running into the Sal-

ton Sink has been sufficient to materially

raise the level of the lake and overflow

the tracks of the Southern Pacific Rail

way, which are built along its shores.

THE IRRIGATING COMPANY RESPONSIBLE

FOR THE BREAK

The ease of diverting the Colorado

River near the international line and con

ducting the water through natural chan

nels to the Colorado Desert for irrigation

has been recognized for many years, and

various attempts to promote this project

have been made from time to time, usu

ally, however, without success, owing to

the international complications involved.

About 1891 Mr C. R. Rockwood, a

civil engineer, made plans for the con

struction of a headgate in rock at the

foot of Pilot Knob, just north of the

Mexican line, and of a canal to carry the

water to the so-called Alamo River, an

ancient channel of the Colorado which,

by lapse of centuries, had been nearly

filled with sand and sediment. Efforts

to promote this project were for nearly

10 years unsuccessful, but finally a small

amount of money was raised, which,

however, was insufficient for the con

struction of the works as planned. The

promoters then concluded simply to cut

the dirt banks of the river and lead the

water by a small canal into an old chan

nel, whence it flowed into the Imperial

Valley without additional construction.

A cheap wooden headgate was built in

the canal near the river and was for a

* An address to the National Geographic Society, November 23, 1906.

t It is estimated that the amount of silt carried by the Lower Colorado River is sufficient

to cover 53 square miles one foot deep with dry alluvial soil each year.
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time used in the control of the waters.

The water was diverted from the Alamo

channel at a point called Sharp's Head

ing, just below the Mexican line, in the

southern edge of the Imperial Valley.

The water was led by canals over the

land to be irrigated and settlement began.

The headquarters of the irrigation

company were established at a town

called Calexico, adjoining the Mexican

line, this name being derived by sub

stituting the first syllable of the word

"California" for the first letter of "Mex

ico." Settlers gradually came in and,

the valley proving to be very fertile, de

velopment proceeded apace. As the de

mand for water became greater, how

ever, the supply became less. The muddy

waters of the Colorado River, checked

by their entrance into the artificial chan

nel, and still further checked by the ob

struction of the headgate, deposited their

load of mud, and constant effort was

necessary to keep the heading open. The

unsuccessful attempts to maintain the

canal heading led to its abandonment and

to the cutting of a new one near by in

which no headgates were provided. This

gave somewhat less trouble, but it, too,

gradually began to fill and the effort at

maintenance had to be continued. Sev

eral new headings were cut for the same

reason, and serious losses occurred in

the Imperial Valley from shortage of

water during the time when most needed,

owing to the difficulty of getting suffi

cient water into the head of the canal.

After repeated failures of the effort to

maintain an open canal heading, the com

pany finally went to a point about four

miles below the Mexican line, where a

greater declivity from the river bank

could be obtained in a shorter distance,

and there cut a large channel, with the

idea of obtaining a sufficient velocity of

water to prevent the deposit of sediment

in the canal heading. In this respect the

attempt proved successful, and through

out the low-water season of 1904-05.

which occurs in winter, a large supply of

water was furnished through this chan

nel, sufficient for the irrigation of about

75,000 acres of land, most of which was

under cultivation in the Imperial Valley.

The Southern Pacific Railroad built a

branch road from Old Beach through

Brawley, Imperial, and Holtville to Ca

lexico, and began building through Mex

ican territory from Calexico to Yuma,

intending to make this the main line and

cut out some heavy grades now en

countered between Pilot Knob and Yuma.

THE BREAK OF JUNE, I905

The large new heading in Mexico

maintained itself without silting through

out the low-water season, but when the

annual flood of May arrived the larger

volume of water and the consequent in

crease in velocity began cutting the chan

nel, and in June it was found that the

volume of water running toward the Im

perial Valley was many times that re

quired for irrigation and was rapidly

cutting the channel wider and deeper.

By the end of August, 1905, the ma

jority of the water of the Colorado River

was flowing toward the westward in

stead of the south, and the Salton Sea

was rapidly rising and submerging por

tions of the Southern Pacific Railroad

track, which were hurriedly moved to

higher ground.

The distance from Yuma to the Gulf

of California along the general course

of the Colorado River is about 75 miles.

The distance to the Salton Sea is not

very much greater, but the difference in

elevation between the gulf and the Salton

Sea is about 280 feet. The gradient

from Yuma to the gulf is about two feet

per mile along the windings of the river,

which is the natural gradient adopted by

this river under the circumstances with

which it is beset. The channel to the

Salton Sea, therefore, had more than

200 feet surplus declivity, so that the

water in running through that channel

was rapidly eroding its bed. It cut the

gorge wider and deeper near the Salton

Sink and formed great falls or cataracts

in the channel. The channels near the

vicinity of Calexico had been so nearly

obliterated with the lapse of time that



 

A Section of the Imperial Valley Which Was at First Inundated and Then Left

High and Dry by the Deepening Channel

This photograph shows how the Southern Pacific Railroad tracks were cut into and washed out

before the river found any channel or before the channel had cut any depth in the ground.

Location, 6y2 miles southeast of Calexico



 

ThisphotographshowsthewayinwhichacresandseresoffinefarmlandsareunderminedandwashedintotheNewRiverChBDttel

Itwastaken4'imilesnortheastofthetownofBrawler,California
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the waters spread over a large area of

the country, and as the quantity increased

threatened to engulf the farms and the

town of Calexico. Large dikes were

hurriedly built to shut out the water,

and the town was thus saved from dis

astrous inundation before the waters

rose high enough to sweep it away. In

the meantime channels formed near the

Salton Sea, and were cutting deeper and

deeper, the cataracts therein were ad

vancing upstream as the water under

mined them and carried the debris into

the sea. As these cataracts advanced

upstream they left below them, of course,

deep channels, which carried all the water

far below the surface of the surrounding

country to the Salton Sea. In the early

part of the present year the cataract in

New River had reached Calexico, after

which, instead of threatening to overflow

this town, the water was in a gorge 45

feet below the surrounding country.

Opposite Imperial the channel of New

River is over 80 feet in depth and that

of the Alamo nearly as deep.

The large amount of water flowing

down the Alamo River was rapidly erod

ing this channel throughout its course.

Sharp's Heading is a cheap wooden struc

ture and has been for some time in im

minent danger of washing out. which

would have left the canals of Imperial

Valley without water for irrigation,

though domestic water might have been

obtained with great effort from the deep

channels of the Alamo and New rivers.

THE RETREATING CATARACT

The deep channel in the Alamo River,

which passed Holtville in August, was

gradually approaching Sharp's Heading,

and it was recognized that when this

cataract reached the heading it would be

very difficult and expensive, and perhaps

impossible, to maintain that heading.

This, however, was not the only peril to

the water supply of the valley. The

channel of New River had eroded to

such an extent that where the two

streams separated it was estimated that

four-fifths of the water was running

clown New River and only one-fifth down

the Alamo. While this proportion was

favorable to the regimen of the Alamo

and the safety of Sharp's Heading, it

was very threatening in another respect.

It accelerated the cutting of the New

River channel, in which was a great

cataract four or five miles below the

separation of the two streams, and this

was, of course, advancing upstream. It

was well recognized that when this cata

ract reached the Alamo the channel

would be so deep that all of the water

would run down New River and leave

Sharp's Heading on dry land, without

any water for the irrigation of the Im

perial Valley. Threatened first with in

undation, and next with the destruction

of their entire water supply, the inhab

itants of the Imperial Valley have nat

urally been almost in a state of panic for

several months.

THE SAFETY OF $100,000,000 IN THE

BALANCE

The continuation of the flow of the

Colorado River into the Salton Sea

meant the gradual inundation of the

entire Imperial Valley. Whether the

lake would ever rise high enough to

actually flow out through Volcano Lake

to the Gulf of California is problemat

ical. Volcano Lake is about 30 feet

above sea-level. Taking the mean an

nual discharge of the Colorado River at

9,000,000 acre-feet and the evaporation

at 6 feet in depth per annum, the lake

would fill in 40 to 50 years and would

flow a considerable stream perennially

into the Gulf of California. Hut taking

the more probable values of 8,000,000

acre-feet for the mean annual inflow and

7 feet in depth for the mean annual evap

oration, the depression would never fill.

It would rise to a point 8 or 10 feet above

sea-level and oscillate above and below

this level in accordance with the fluctuat

ing annual discharge of the Colorado

River.

Either result, however, would have

been destructive of enormous interests.

It would have submerged 150 miles of
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the railroad track of the Southern Pacific

road, and would have required extensive

alterations of its alignment in the vicin

ity of Yuma. The rapid erosion of the

channel leading to the Salton Sea would

advance upstream slowly but surely. It

has already cut the channel at Yuma two

or three feet below the former level.

This cutting would be continued until

the 200 odd feet of excess fall in the

channel had been distributed up the

Colorado River, eventually, perhaps, as

far as The Needles. It certainly would

have cut a deep channel up to Parker—

so deep that it would probably have been

entirely impracticable to dam and divert

the Colorado River at any point below

Bill Williams Fork, and thus it would

have become impossible to irrigate the

great valleys of the Colorado River.

These valleys aggregate about 400,000

acres. It is estimated that there are

300,000 acres of fertile irrigable land in

the Imperial Valley and twice as much

more in the Colorado delta in Mexico.

The lands referred to are now settled by

a population of 12,000 to 15,000 people,

most of whom would have had to aban

don their homes.

It may be said, therefore, that during

the past year the fate of 700,000 acres

of fine irrigable land, in a semi-tropical

climate, the homes of over 12,000 people,

and 150 miles of railroad track have been

trembling in the balance. It is impos

sible to assign definite values to all these

elements, but $100,000,000 would not be

an overestimate.

The railroad company spent immense

sums of money in repeated removals of

its track, as the shores of the Salton Sea

grew higher and higher, and also ex

perienced great difficulty in preventing

the destruction of its bridge across the

Alamo River, as the channel cut deeper

and wider. The railroad company ap

preciated the gravity of the situation in

the summer of 1905 and made a large

loan to the irrigation company for the

purpose of damming the channel. Re

peated efforts to do this were unsuccess

ful, and the control of the irrigation

company passed into the hands of rep

resentatives of the railroad company.

About one year ago the construction

of a dam across the new channel

was in progress, and strong hopes were

entertained by the railroad people of the

success of the attempt, when a very

large and unexpected flood came down

the river, which carried away the works

and left the situation more threat

ening than ever. As soon as the water

subsided sufficiently the efforts were re

newed and continued throughout the

spring of 1906 without success. When

high water came in May the company

was obliged to abandon its efforts until

after the flood season. The heavy dis

charge of the river during May, June,

and July nearly all went down the Alamo-

and New rivers and cut the channels

larger and larger. The railroad south

of the Mexican line was entirely washed

away, the former site finally becoming a

deep channel.

THE DESTRUCTIVE CATARACTS

The cataract in New River ad

vanced upstream past Calexico, took

away some of the buildings of that town,

and nearly all of the buildings of the

Mexican village of Mexicala, and con

tinued to advance eastward at a threaten

ing rate. The Alamo River cut back

similarly, and in August, 1906, the cata

ract had passed the town of Holtville

and caused the temporary shutting down

of the power plant at that place. In the

endeavor to prevent the destruction of

valuable buildings and farms, the people

made strenuous attempts to guide the

cutting of the water by the use of dy

namite to assist the cutting where it

would do less damage than if left to its

own inclinations. It is not apparent,

however, that any great benefit resulted

from these attempts. During the high-

water season of 1906 the irrigation com

pany made two plans for the diversion

of the destructive waters. One of these,

the success of which was relied upon,

was the construction of large headgates

at the foot of Pilot Knob, substantially
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as originally planned by the engineers.

It was planned to dig a channel from the

river above these headgates large enough

and deep enough to divert the water with

out very much obstruction and carry it

to the Alamo River below its junction

with the Colorado. This would leave

the new channel dry and permit a dam

to be built there and levees along the

river to close the disastrous break. This

wrork, however, required a very large

amount of excavation, estimated to cost

nearly a million dollars. The headgates

were built, but no sufficient machinery

was available for the excavation, and the

construction of a mammoth dredge was

undertaken at Yuma. This dredge,

mounted upon an enormous pontoon, was

to have a capacity of lifting about six

tons of material at once, and is now

finished and at work.

Realizing the large amount of time

that would be required for this excava

tion, and in the face of the heavy cost of

repeatedly moving its tracks onto higher

and rockier ground along the Salton Sea,

the company concluded to make a pre

liminary attempt to dam the new channel

by constructing a by-pass around the

proposed dam site, through which the

water could flow as the dam raised it

higher and higher. Wooden headgates

were built in the by-pass, and in August

the construction of the dam was com

menced.

DESPERATE ATTEMPTS TO REGAIN CONTROL

At this period the situation looked

very gloomy; every condition was un

favorable ; the river, instead of coming

down to its normal low water, was dis

charging nearly twice as much water as it

ordinarily does at that time of year. The

large amount of construction in progress

in the Southwest made it extremely diffi

cult to obtain and keep laborers in the

hot climate and primitive surroundings

of a construction camp. The great heat

also made it extremely difficult to employ

animals to advantage in excavation or

transportation of material. The heavy

demands made upon rolling stock made

it very difficult and expensive for the

railroad company to transport materials

for this construction ; but, in spite of all

these difficulties, the officials, with com

mendable energy, poured money and men

into the breach with an unstinted hand,

with the determination to make this

effort successful. It was recognized that

the work was daily becoming more diffi

cult ; the channel was cutting deeper and

deeper, and if the river were not con

trolled during the present low-water sea

son it probably never could be, as another

high-water season would cut the channel

so deep that, without rock foundation or

any means of holding a large structure,

it would be impossible, or at least enor

mously expensive, to accomplish the work

the following or any subsequent year.

A railroad was built from the main line

to the proposed dam site and continued

across the river on piling; a large camp

was constructed and laborers assembled ;

huge pile-drivers and dredges were

brought to the ground, and piles were

driven at intervals across the channel

where it was proposed to build the clam.

At points about 500 feet apart in the

river and along the located line of the

trestle, two bulkheads were built, one

composed mostly of rock and brush on

the south side, and the other almost en

tirely of fascines, on the north side. A

mat 100 feet long, up and down stream,

was placed on the bottom between these

abutments, the piles of the trestle pin

ning the mat to the bottom. Over part

of this mat a second mat was placed.

Immediately after the construction of

the railway across the river the opera

tion of building the remaining 500 feet

of clam between the two abutments was

begun. Steam shovels loaded 40-yard

automatic dump cars at quarries four

miles away, and train-loads of these cars

were run out on the trestle and clumped

into the river upon the mat. Gradually

the river rose, until on October 10 the

difference in elevation of the water above

and below the dam was six feet, and

practically the whole river was flowing

through the gates.
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The engineers in charge had detected

cutting in front of and below the gates,

and in anticipation of their failure had

built a trestle across the river above the

gates, with the intention of dumping in

enough rock to partially close the gates

and relieve the situation there. At 3. 1 5

on Thursday, October 11, a large part of

this gate, known as the Rockwood gate,

went out. The river rapidly scoured a

deep channel, lowering the surface of

the water above the dam until there was

only a difference in elevation of about

three feet. Work was immediately be

gun on repairing the trestle below the

gates, which had been injured both by

the increased flow and by the timber

carried away from the gate. From all

the available quarries within a radius of

from three to four hundred miles, rock

was hurried to this point and dumped

rapidly from the lower trestle. At the

same time the trestle which had been

started above the gates was strength

ened, and as soon as it was in shape cars

were run out on that and rock dimmed

in. In the meantime part of the material

that had been dumped between the two

abutments in the river and over which

the overflow had taken place was re

moved and gradually the channel through

the Rockwood gate was filled up.

When this was entirely filled, so as to

throw the entire flow of the river over

the central portion of the dam, the fill

ing of this portion was again resumed.

Large blocks of granite weighing sev

eral tons, as well as smaller material, was

hauled out as rapidly as trains could

bring it and gradually the gap was

closed.

The river during all this time did not

go below about 9,000 second-feet, adding

materially to the difficulties expected.

On November 1 there was an eleven-

font difference in the elevation between

the water below and above the dam and

about one-half the water in the Colorado

was going down its old channel. By

noon of November 4 the dam was high

enough so that practically the entire flow

of the Colorado River was returned to

its old channel, and since this time the

work has steadily gone on raising the

dam and riprapping its upstream and

down stream slope.

Great credit is due to Mr Epes Ran

dolph, general manager, and Mr H. T.

Corey, engineer in charge, for the energy

and skill with which this work was han

dled.

HOW SOON WILL THE LAKE DRY UP?

The area of the present Salton Sea is

over 400 square miles, and its depth

about 90 feet. If the river discharges no

water into the sea, it will probably dry

up in about 10 or 12 years.

Levees must be built along the entire

western bank of the Colorado River

from Pilot Knob to high ground far into

Mexico, probably 15 to 20 miles, be

cause if high water ever overflows this

river again and reaches the deep channel

which now exists there, it will rapidly

erode the channel back to the river and

the disaster of 1905 will be repeated.

In order to prevent the Imperial Valley

being deprived of water for irrigation, it

is necessary to build a new canal from

the headgates at Pilot Knob to the chan

nel of the Alamo River. This can doubt

less be completed in a few months, and

some water is already flowing through

the old Imperial Canal, which is approxi

mately along the same line, so there is

no danger to the people of the Imperial

Valley.

Some persons have suggested that the

existence of the Salton Sea during the

past year has had a tremendous effect

upon the climate in that vicinity in

Arizona, and even as far east as Texas

and New Mexico. Much publicity has

been given to this idea, it having been

caught up by newspapers as something

worthy of a story.

The absurdity of any such idea may be

inferred when we notice that only a

short distance to the southward of the

Salton Sea occurs the great inland Gulf

of California, which is hundreds of times

larger than the Salton Sea. and yet there

is no very marked influence upon the



 

Cutting Work of the New River

This photograph shows how the Mexican town called Mexicala was partly destroyed by the New-

River cutting into the town at this point

Cot and washed banks in the big bend of the New River, 5 miles northwest of the town of Imperial,

California. These banks are from 60 to 80 feet in height and are constantly caving into the river

bed and washing away, consequently widening the river and cutting back onto the farm lands



 

The Great Salton Sea, 205 Feet Below Sea-level at this Point, Near the Salton

Station on the Southern Pacific Railroad

Brush dam at the headworks of the California Development Company's dam in the Colorado River,

just below the old river bed
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climate. Besides being so much larger,

the Gulf of California is somewhat nearer

Arizona, New Mexico, and Texas and

is separated from them by fewer moun

tain chains. If any influence could be

exercised by the Salton Sea, hundreds

or even thousands of times as much in

fluence would be exercised by the gulf

itself : yet no such influence can be de

tected in that vicinity.

Those who hold to this idea apparently

ignore or neglect the fact that the same

causes that have led to the creation of

the Salton Sea have led to the cutting

down of the bed of the Colorado River

and the prevention of its normal annual

overflow at Yuma and all points below

there. The great delta, therefore, which

is annually overflowed under normal con

ditions has received no such overflow

since the river has been running into the

Salton Sea, at least during the past high-

water season, and this fact itself would

counteract any influence that might have

been exerted by the evaporation from the

surface of the Salton Sea.

Climate is the result of great cosmic

influences so great and extensive that

the Salton Sea would be a negligible

quantity beside them.

 

CONDITIONS WORSE THAN BEFORE

A few days after this address was de

livered, the Colorado River worked its

way around the dam, which had been

built at cost of so much labor and money,

and plunged on again to the Salton Sink.

The flow of water has been unusually

great for this time of year, which compli

cates the situation. The cataract of the

Xew River has now advanced a long way

above Mexicala and is rapidly approach

ing the Alamo. If the cataract once joins

the Alamo the entire Imperial Valley will

be cut off from water, and left high and

dry until the new Salton Lake has risen

sufficiently to inundate the entire region.

Some perplexing questions as to who is

responsible for the damages will arise,

for the company whose carelessness

caused the break is chartered under the

laws of Mexico, while all the capital and

all the stockholders are American. The

break, furthermore, occurred in Mexican

territory.

The Southern Pacific Railway is mak

ing herculanean efforts to turn back the

river, but the situation has become very

desperate.

 

The Hubbard Medal of the National Geographic Society, the First Award of

Which was Made to Commander Peary December 15, 1906
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Not only the people in the Imperial

Valley are threatened, but also the La-

guna Dam above Yuma, which has been

built at a cost of one million dollars. The

great cataract, which resembles Niagara

Falls and is 1,500 to 1,800 yards wide

and has a fall of 90 to 100 feet, is work

ing backward at the rate of one-third of

a mile a day. If not checked it will reach

and destroy the Laguna Dam, and ulti

mately deprive of water every farm along

the Colorado River up to the Grand Can

yon, causing a damage of approximately

one billion dollars.

HONORS TO PEARY

An account of the presentation of the Hubbard Medal to Commander

Robert E. Peary, U. S. Navy, by President Roosevelt, on behalf of the National

Geographic Society, at the annual dinner of the Society, December 15, 1906, with

the congratulatory addresses of President Roosevelt, the Italian Ambassador,

and the Secretary of the Navy, and Mr Peary's responses.

ABOUT 400 members and guests

of the National Geographic So

ciety united to pay honor to

Commander Robert E. Peary, U. S.

Navy, on the occasion of the annual ban

quet of the Society, December 15, 1906.

Ten nations were represented by mem

bers of the diplomatic corps and 20 states

by Senators and Representatives. A

number of members came from New

York and Philadelphia to attend. The

feature of the evening was the presenta

tion of the Hubbard Medal to Mr Peary

by President Roosevelt on behalf of the

Society. The medal was specially struck

for the occasion, being made by Tiffany

& Co., of New York, under the direction

of Mr George F. Kunz, a member of the

Society. On one side it bears the seal of

the Society, and on the reverse the fol

lowing inscription : "The Hubbard Medal,

awarded by the National Geographic So

ciety to Robert E. Peary for arctic ex

ploration. Farthest north, 870 6'. De

cember 15, 1906." A blue sapphire star,

from Montana, marks the point of far

thest north attained by Mr Peary.

The members were received in the

parlors of the New Willard by the Presi

dent of the National Geographic Society

and Mrs Moore, Commander Peary (ill

ness prevented Mrs Peary from being

present), and the Secretary of the Navy,

from 7 to 7.30, after which the company

adjourned to the banquet hall. After an

invocation by Dr Edward Everett Hale,

Chaplain of the U. S. Senate, the guests

took the places assigned to them at the

twelve long tables, which had been deco

rated by Small & Sons. The U. S. Ma

rine Band played throughout the dinner.

President Roosevelt arrived after the din

ner had been served and while Dr Cook

was speaking.

The first toast of the evening was

drunk to the President of the United

States, and while the guests were stand

ing the toastmaster, President Moore,

asked all to join in a moment of silent

memorial to the first President of the

Society, Gardiner Greene Hubbard.

In his introductory remarks President

Moore called attention to the fact that

the National Geographic Society num

bered in its ranks the best men of the

best nations of the world. He declared

that there were present at the dinner

some of the men who had achieved the

greatest discoveries in science, the great

est lawmakers, the highest representa

tives of the church. He said that from

small beginnings the Society had grown

until it now numbered 18,000 members,

and he added: "We are not modest in

our ambitions ; we wish to know all about

the earth, and the waters under the
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earth, and the heavens above the earth."

Briefly, he recapitulated some of the

triumphs achieved by members of the

Society, explorations in the South Pacific,

in darkest Africa, and the farthest north.

He recalled that in the year 1882 the far

thermost point in the arctic regions was

reached by an officer and founder of the

National Geographic Society—General

A. W. Greely, who held the much-cov

eted prize for fourteen years, when it was

wrested from him by that hardy Norse

man, Nansen. He in turn was eclipsed

by the Duke of Abruzzi, and it had re

mained for Commander Peary, of Amer

ica, to rob Italy of her well-won honors.

As the representative of the Duke of

Abruzzi 's country was present, he would

ask him to respond to the toast: "Con

gratulations from Italy on America's far

thest north."

BY THE ITALIAN AMBASSADOR, BARON

MAYOR DE PLANCHES

Mr President, Ladies and Gentlemen:

I beg to express, before all, my best

thanks to the National Geographic So

ciety for the kind invitation I received

from it to attend this solemn assembly.

Solemn, not only in the etymological

acceptance of the word—sole in anno—

but in its largest extent, because you are

here gathered not only for your annual

banquet, but to celebrate a great deed and

a great man.

An Italian, a son of our ancient and

illustrious royal family, a prince who is

at the same time a true seaman, held for

several years the record of the farthest

latitude in the arctic regions. This record

is now yours, Commander Peary. With

what energy, with what almost super

human endurance, you obtained it, is

world-wide known, and I am sure that

the Duke of Abruzzi, so high-minded as

he is, applauds the triumph of his glori

ous emulator. Nobody was more worthy

of success than you, Commander Peary—

you, an American, you a veteran, a young

veteran, indeed, of the war against the

mysterious powers that jealously defend

the approach of the Pole.

In the fields of science, there is no

place for low feelings ; in the competi

tion for the conquest of the globe, there

is no sentiment of envy. All work for

humanity. I am therefore happy to trib

ute, on behalf of the Italians, to you,

Commander Peary, to your courageous

and faithful followers, to your intrepid

companion, Mrs Diebitsch Peary, the

most sincere expression of our deep,

warm, and heartfelt admiration.

COMMANDER rEARY'S ACKNOWLEDGMENT

TO THE ITALIAN AMBASSADOR

Mr Ambassador, I deeply value your

kindly words. Coming from the illus

trious representative of the country which

claims Abruzzi and Cagni, they are

doubly prized. The fact that such names

as Abruzzi, Cagni, Nansen, Greely, and

Parry are indelibly inscribed upon the

white disk close to the Pole, shows con

clusively, if anything were needed to

show it, that these efforts to solve the

northern mystery represent the biggest,

cleanest, most manly example of friendly

international rivalry that exists.

It is a magnificent galaxy of flags that

has been planted around the Pole, and

when eventually some one of them shall

reach the Pole itself, it will add to its

own luster without in any way detract

ing from the luster of the others or leav

ing any sense of injury or humiliation in

its wake.

The fact that years of experience have

enabled me to plant the Stars and Stripes

nearer the Pole than the colors of Italy

in no way lessens D'Abruzzi 's honors or

his magnificent feat. It causes no sur

prise on our part when Norsemen,

Britons, and Yankees seek the rigors of

the north : but when a son of the south,

of sunny Italy, strikes swiftest and deep

est into the mystery of the frozen north,

we recognize that it is the hand, heart,

and head that do things in this world, re

gardless of race, or climate, or other con

ditions.

Abruzzi has always had my warmest

admiration, not only for his own per

sonal attributes and the fact that what
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he sets his hand to do he does, whether

it be in the frozen north, or in the heart

of Africa, but because he presents, as I

remarked on the occasion of the award

to him of the great gold medal of the

American Geographical Society in New

York, such a shining example to the

gilded youth of unbounded means in this

and other countries who have no higher

ambition than to possess the fastest auto

mobile or to win the blue ribbon at some

fleeting horse or dog show, when they

might, like Abruzzi, devote their time,

their abilities, and their money to adding

to the sum of human knowledge.

One thing have I envied him, and that

is the power that when he sees something

in the world of exploration which he

feels ought to be done he can put his

hands in his pocket and go and do it,

without wasting the greater portion of

his gray matter in raising the sinews of

war, and thus being compelled to enter

upon the work almost exhausted in mind

and body. I trust he may long continue

to win new honors for his country, and

should he or any other in the near future

better the record or reach the Pole itself,

our hands shall be extended in warmest

congratulation to one whom we shall

know is a man.

ANNOUNCEMENT BY PRESIDENT MOORE OE

THE ELECTION OF GEORGE DEWEY,

ROALD AMUNDSEN, AND MORRIS K.

JESUP AS HONORARY MEMBERS

The National Geographic Society has

for honorary members President Roose

velt, Nansen, the Duke of Abruzzi,

Grover Cleveland, Robert E. Peary, and

Prince Roland Bonaparte, the latter di

viding the honor of relationship with one

of the distinguished members of the Cab

inet of the United States. The Board of

Managers of the National Geographic

Society has recently elected as honorary

members Admiral George Dewey, who

has had something to do with the geog

raphy of the world; Roald Amundsen,

who has recently completed the North

west Passage, and Morris K. Jesup,

President of the Peary Arctic Club.

From Mr Morris K. Jesup, the Presi

dent of the Peary Arctic Club who has

largely borne the expense, with some few

of his friends of the Arctic Club, of send

ing this magnificent expedition, com

manded by our august explorer, Com

mander Peary, we have just received the

following telegram :

"To the National Geographic Society, Wash

ington, D. C:

"Very much regret being unable to be pres

ent this evening at your banquet for Peary.

He is worthy and entitled to all the honor that

his country can bestow.

"Morris K. Jesup."

The next toast is the "United States

Navy." What man is there whose breast

does not swell with pride when he thinks

of the achievements of the United States

Navy—from the flag that Paul Jones first

unfurled to the fighting breezes until we

come down to our own contemporary

men, Dewey, Sampson, and our own be

loved Schley! The navy has had much

to do besides the manning of ships of

war. It has explored the ocean depths,

it has marked the boundary lines of

islands, and it has sent great expeditions

into the north. So our navy ljas done

much that we can be proud of, and it is

highly appropriate that a toast should be

given tonight to the United States Navy ;

and who is more worthy to respond to

that toast, and who better illustrates in

his own light and his own achievements

the best that there is in American citi

zenship than Charles J. Bonaparte.

THE UNITED STATES NAVY, BY HON.

CHARLES J. BONAPARTE

Mr President, Ladies and Gentlemen:

Before speaking of the toast to which

I am asked to respond, I wish to express

our gratitude to our friend and special

guest this evening, not merely for not

having found, but having come pretty

near finding the Pole, but also for having

solved in his speech this evening one of

those problems which at present are per

plexing the souls of the more thought

ful among the American people. We

want to know what we shall do with our
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multi-millionaires. I was in a great deal

of doubt on that subject myself until

I heard the speech to which we last

listened. Now the solution has been

cleared. We may send the young ones

to the North Pole and the old ones can

pay for getting there.

Now, ladies and gentlemen, I have been

asked to respond to the toast "The

American Navy." I hope that many of

you will often attend many of the ban

quets of the National Geographic So

ciety. It will be my very undeserved

good fortune if I am so happy as to be

with you at more than one of them, but

surely this is the only chance that I will

ever have to answer to this toast, for the

navy is about to get rid of the least

worthy element in it ; and it is only by

taking advantage of the few hours of

very undeserved honor that remains to

me that I am qualified for answering, as

I am about to answer this evening.*

The navy in rendering the service it

has always rendered to our country has

aided in many things. Solving these

mysteries of the northern wilderness to

which our attention has already been

called, however important in itself, is

after all Only a part of the duty which the

navy has to render, and only a part of

the claim which it has on the gratitude

and admiration of its countrymen ; for I

may say with a good grace, since no one

will think that I am entitled to any of

the credit which I claim for it, that it

has always been ready under all circum

stances and at all times to do its duty;

and what more can any one claim?

I am about to leave the navy, and I

therefore feel that I may take advantage

of your ill-judged kindness in calling

upon me to deliver a sort of funeral ora

tion of the involuntary suicide which I

am about to make. I will endeavor to

praise only what is worthy of praise, and

to call your attention not to the unim

portant matter of who signs the navy's

mail, but to the really important matter

of whether this country, of which you

* The speaker became Attorney General of

the United States December 17, 1906.

are the worthy representatives, gives to

that branch of its public service the sup

port in sympathy, in appreciation, and

money which it deserves from any coun

try which has sense enough to know

when it has a good thing and ought to

keep it.

It is difficult for a Secretary of the

Navy who has not outgrown all desire

to have his country show itself worthy

of the good fortune that a kind Provi

dence has given it—it is difficult for such

a Secretary to avoid feeling some un-

philosophic indignation at the want of

appreciation of the immense value of

this great factor of our nation's honor

and safety and the peace of the world

which I see every day in the exponents

of public opinion around us. I, however,

do not propose, in the funeral oration to

which I have already referred, to dwell

on the shortcomings of the world in gen

eral and America in particular, in its

failure to fully appreciate the merits and

sacrifice of its seamen, but I wish to ask

of you all to use the legitimate influence

which each one of you has, and which all

of you have so much in this community,

to enable your fellow-citizens to under

stand, as I feel sure you understand, how

important it is to the dignity, the use

fulness to mankind, and the self-respect

of the American people that it should

treat its navy as that navy deserves to be

treated and as the interests of the country

demand.

In the first place, let us all understand

that by having this safeguard of our

peace and independence and needed na

tional existence we are spared enormous

burdens borne by less favored nations,

and of which we cannot even appreciate

the weight, so little have we reason to

fear. In the next place, let us under

stand that these men, who are ready to

serve us in all contingencies, and amid

all dangers, and at the cost of all sacri

fice, deserve to be regarded by their fel

low-countrymen as worthy at least of

gratitude and respect.

I saw the other day in one of our news

papers a comment, and I may say criti
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cism, on my annual report, in that I

showed too much warmth at the discrim

ination, the insulting discrimination,

shown in certain parts of this country

against the uniform of our sailors. Now,

ladies and gentlemen, let me detain you

two or three minutes by enabling you,

as intelligent and public-spirited men and

women, to understand what is meant by

the discussion on that subject, for if you

understand it, that is all that any one

can ask. Our ships are manned in great

majority by young men from the farms

and homes of our country, men between

eighteen and twenty-five years—boys,

most of us would be disposed to call

them—who are not the old nomadic cos

mopolitan sailors of former days, but are

men who respect themselves, and who

desire the respect of others, and who look

forward—I do not deny that there are

black sheep in every lot, and some in

these—to becoming useful and respected

members of society. These boys are

away, isolated from all amusements, lead

ing a monotonous life on ships for

months at a time, and when they return

to port and are given the opportunity to

do what every young thing wants to do,

kick up its heels, and have the inclina

tion which it is perfectly natural and per

fectly laudable of men of their age and

surroundings to have, to be rewarded for

this long period of monotonous isolation

by a certain amount of amusement and

distraction—these men have, in too many

parts of our country, all reputable sources

of amusement and relaxation closed to

them for no other reason than that they

are clothed in the garments which show

that they are serving their country. And

what are the consequences? That, ex

cluded from the places where they might

be amused innocently and creditably, they

are driven into haunts of vice, with the

consequences that would naturally fol

low. It is not a trifling matter; it is a

matter of which any community which

endures it has every reason to be

ashamed ; and when the Secretary of the

Navy, in company with the President of

the United States and with all prominent

officers of the service, feels and expresses

indignation at such treatment for such

men, for such service, I say that is no

ground for observation that he grows

hot over trifles.

Again, I ask of you to use your influ

ence, the influence which each one of you

has, in such circles as he or she fre

quents, to make the people of the United

States understand how grave a thing it

is to hamper the development of this

branch of the national defense, when you

must know that in its keeping is the

safety of our country from perils too

serious to be lightly mentioned, and yet

which are often inexcusably forgotten.

THE TOASTMASTER

Watts gave to us the steam-engine,

Fulton the steamboat, Morse the tele

graph, and finally Bell the telephone.

Probably no man has done more to link

humanity together, to make us all one

kin, than he who has solved the great

problem of sending the beautiful modu

lations of the human voice over a metallic

circuit. Our Society was. honored by

having that man for its President, and if

I could express and enforce my own opin

ion and that of the members of the Na

tional Geographic Society, he would still

be the President of the National Geo

graphic Society. We love him, and I am

going to introduce him now to say a few

words and to have him introduce Dr

Cook, not because we need him to wake

things up, but I want you to see him,

Alexander Graham Bell.

REMARKS BY DR ALEXANDER GRAHAM BELL

Mr President, Ladies and Gentlemen:

I am indeed proud of this gathering of

the members of the National Geographic

Society, and to think that I once had the

honor of being your President. I re

member well when the mantle of your

first President, Mr Hubbard, fell on my

shoulders, and we looked at this little

seed that he helped plant. Could we ever

suppose it could grow into the great

national organization that we have today ?

That little seed! And yet I can still re
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member when we congratulated ourselves

upon a thousand members ; but today we

number eighteen thousand members ; this

little seed has grown into a tree and cov

ers the whole world ; wherever Americans

are, there we find members of the Na

tional Geographic Society.

But I have been asked to say a few

words about a man who must be known

by name, at least, to all of us, Dr Fred

erick A. Cook, President of the Ex

plorers' Club, New York. We have had

with us, and are glad to welcome, Com

mander Peary, of the Arctic regions, but

in Dr Cook we have one of the few

Americans, if not the only American,

who has explored both extremes of the

world, the Arctic and the Antarctic re

gions. And now he has been to the top

of the American continent, and therefore

to the top of the world, and tonight I

hope Dr Frederick Cook will tell us

something about Mount McKinley.

THE TOP OF NORTH AMERICA, BY DR P. A.

COOK

Mr Chairman, Ladies and Gentlemen-

I would prefer to tell you tonight of the

splendid achievement of Commander

Peary and of the noble charact-i of the

man who has succeeded in pushing hu

man endeavor to the utmost limit of en

durance, all with the unselfish motive of

carrying the honor and the Hag of his

country to the farthest north but your

chairman has put me to the task of get

ting to the top of our continent.

In the conquest of Mount McKinley

success was mostly due to our use of the

working equipment of polar explorers,

and among polar explorers Commander

Peary has worked hardest to reduce the

outfit to its utmost simplicity. Thus in

directly to Commander Peary should fall

a part of the honor of scaling the arctic

slopes of our greatest mountain.

Mount McKinley is in mid-Alaska. It

is 20,300 feet high. Its summit pierces

the frigid blue one thousand feet above

any other mountain on the North Ameri

can continent. It is, then, the top of our

continent and the most arctic of the big

mountains of the world. The country to

the east was entirely unknown, and the

country to the west but roughly outlined.

A venture to ascend this mountain must

therefore assume the responsibilities of

an exploring enterprise and be prepared

for all kind of difficulties.

Three years ago, as Commander Peary

was preparing for his assault upon the

North Pole, I organized an expedition to

ascend Mount McKinley from the west.

In this we failed, but we carried a line

of exploration through and around the

range.

Last spring I organized another ex

pedition upon a similar general plan. My

chief companions were Prof. H. C.

Parker, Russell W. Porter, Belmore H.

Browne, and Edward Barrille. We took

twenty pack horses from Seattle for our

difficult cross-country transportation, and

for the river we built a powerful motor

boat.

We reached Cook Inlet early in June.

During June and July we forded and

swam icy streams, pushed through thick

underbrush, and over gloomy marshes,

only to find that the part of the mountain

which we finally reached was impossible

for an ascent.

A good deal of pioneer work was done

at this time, but the opportunity to make

an attempt to climb did not present itself

until early in September, after all hope of

mountaineering had been abandoned.

The launch was pushed up the Susetna

and the Chulitna rivers to the east of

Mount McKinley. From here with two

men I aimed to explore a route for a

future ascent.

We left the boat and with our camp

equipment and instruments in rush sacks

we started for the mountain. In an air

line we were forty miles from the summit,

and from our position we noted three

possible lines of ascent. A large glacier

which we had previously discovered of

fered us here a highway through the

giant foothills. In three days we were

against the main slope of the great moun

tain; but here our difficulties began.

I was fortunate enough to have two
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loyal supporters, Barrille and Dokkin.

Barrille was chosen as my sole companion

for the upper work, while Dokkin was

instructed to place a line of caches along

the glacier. It was now September II,

winter was advancing rapidly ; snow cov

ered all the foothills down to 2,000 feet,

and frosty storms must be expected. We

had explored the first glacier, which was

our main mission at this time, but the

route to the summit was as uncertain and

seemingly impossible as ever, but on the

morrow we resolved to make a vigorous

trial.

Our silk tent was pitched on the glacial

ice. We ate pemmican, drank tea, and

put down hard bread while a strong wind

was rushing down from the gulches of

the big mountain. Huge black clouds

were so low that we could almost touch

them, and through them rushed soul-

stirring avalanches ; great boulders of

rock and ice, followed by a hiss, a gust

of wind, tons of snow, explosive noises,

and the entire range quivered as from an

earthquake. The noise of the cracking

glaciers increased with the advancing

night, but the avalanches decreased, the

clouds brightened, and at dawn the giant

slopes of Mount McKinley loomed up in

the blue twilight, sharp, steep, pointing

heavenward so far up—so inconceivably

high that it took our breath as we tried

to estimate the task of climbing. I never

felt so small and the sky never seemed so

distant. We were shivering as we melted

ice for tea and ate pemmican, but as the

sun burst over the icy spires, and a mil

lion reflecting surfaces threw piercing

rays from slope to slope we warmed up

to our enterprise.

The bright blaze of this sunburst re

mained with us long enough to get

started into a maze of blue crags and

gloomy granite cliffs. We were aiming

to get to the north arete for our day's

task. Cloud after cloud drifted on us,

and each cloud was preceded and fol

lowed by a brief blast of icy wind. Hour

after hour we dug our feet and hands

into the snow in desperate effort to get

from crevass to crevass, from grottos

to cliffs, always gaining a little altitude

and rising farther and farther into

cloudland, with its awful cold and stormy

agitation. The day was a long one.

Without food or drink, with little rest or

relief from awe-inspiring excitement, we

ascended until about 7 p. m. Here, on a

cornice, we built a snow house and

within we found rest and comfort, amid

cloud and storms.

The day after the sun again broke

through the clouds of snow for a few

brief moments. We noted the bright,

snowy slopes of Mount McKinley with

less fear and more courage. We were

at 12,000 feet, and but one difficult cliff

barred the way to the summit, and we re

solved at all hazards to find a way around

this barrier. The way proved, however,

a long one. For two days we chopped

steps, dragged each other over dangerous

ice cornices and slippery rocks, and as we

had conquered this impediment we rose

out of the cloud world of storm into a

region of silence and serenity. Above

were the easy slopes of the top ; below, a

chaos of cliff and spire, a maze of crags

and grottos, with clouds wildly sweeping

the slopes.

We had now risen to nearly 15,000

feet before we could assure ourselves that

an ascent along our chosen route was pos

sible. We were chilled to the marrow

and our forces were about exhausted.

Would we push on to the summit or

return? We agreed to push to the sum

mit. It was our sixth day on the climb,

and we estimated that another long day

would place us on the summit. But now

our legs were heavy, our packs like lead ;

we were heaving for breath, with icicles

forming on our mustaches and hearts

thumping like a gas engine in trouble.

Two thousand feet was all we could put

to our credit on the seventh day; but,

starting early in the morning of the 16th

of September, we began the last weary

climb. It was hard to lift one foot above

another ; but the slope was easy, and with

much forced effort we made a few hun

dred paces, leaned over our ice axes,

puffed a few minutes, and then went
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farther. We dropped on a snow slope

a few hundred feet below the summit

and tried to rest, while we gasped for

breath; but the piercing air chilled us;

and so, with knees bent, and back bent,

and chests laboring like bellows, we

digged one foot after another over the

big blocks of granite at the top. The

summit at last—the top of the continent.

Our North Pole had been reached. To

an ice axe the flag was attached, and

Barrille stood on the brink, as near

heaven as he ever expects to get and live.

We had been eight days in ascending, but

we remained only twenty minutes. It

would, however, take me several hours

to tell you what we saw. This I will re

serve for a future occasion.

THE TOASTMASTER

The National Geographic Society is

honored by the presence of the Chief

Executive of the United States.

The Board of Managers of the Na

tional Geographic Society, representing,

as was said earlier in the evening,

eighteen thousand members, widely scat

tered over the civilized world, have by

unanimous vote ordered that a handsome

gold medal be presented to Commander

Robert E. Peary for distinguished

service in exploration, and for having

reached the farthest north, 87 degrees

and 6 minutes. Because of the many

distinguished achievements that stand to

his own personal credit, to add honor to

that medal, we are proud of having it

presented by the President of the United

States with his own hands.

ADDRESS BY PRESIDENT ROOSEVELT

Mr Chairman, Ladies and Gentlemen:

I count myself fortunate in having

been asked to be present this evening at

such a gathering and on behalf of such a

society, to pay a tribute of honor to an

American who emphatically deserves well

of the commonwealth. (Applause.) Civ

ilized people usually live under conditions

of life so easy that there is a certain ten

dency to atrophy of the hardier virtues.

And it is a relief to pay signal honor to a

man who by his achievements makes it

evident that in some of the race, at least,

there has been no loss of hardier virtues.

I said some loss of the hardier virtues.

We will do well to recollect that the very

word virtue, in itself, originally signifies

courage and hardihood. When the Ro

man spoke of virtue he meant that sum

of qualities that we characterize as man

liness.

I emphatically believe in peace and all

the kindred virtues. (Applause.) But

I think that they are only worth having

if they come as a consequence of pos

sessing the combined virtues of courage

and hardihood. So I feel that in an age

which naturally and properly excels, as it

should excel, in the milder and softer

qualities, there is need that we should

not forget that in the last analysis the

safe basis of a successful national char

acter must rest upon the great fighting

virtues, and those great fighting virtues

can be shown quite as well in peace as

in war.

They can be shown in the work of the

philanthropist, in the work of the scien

tist, and, most emphatically of all, in the

work of the explorer, who faces and over

comes perils and hardships which the

average soldier never in his life knows.

In war, after all, it is only the man at the

very head who is ever lonely. All the

others, from the subordinate generals

down through the privates, are cheered

and sustained by the sense of companion

ship and by the sense of divided respon

sibility.

You (turning to Commander Peary),

the man whom we join to honor to

night—you, who for months in and

months out, year in and year out, had to

face perils and overcome the greatest

risks and difficulties, with resting on

your shoulders the undivided responsi

bility which meant life or death to you

and your followers—you had to show in

addition what the modern commander

with his great responsibility does not

have to show—you had to show all the

moral qualities in war, together with

other qualities. You did a great deed, a
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deed that counted for all mankind, a deed

which reacted credit upon you and upon

your country, and on behalf of those

present, and speaking also for the mil

lions of your countrymen, I take pleasure

in handing you this Hubbard Medal, and

in welcoming you home from the great

feat which you have performed, Com

mander Peary. (Prolonged applause.)

RESPONSE TO THE PRESIDENT BY COM

MANDER PEARY

President Roosevelt:

In behalf of the Peary Arctic Club and

its president, Morris K. Jesup, I beg to

express our deep appreciation of the

great honor conferred by the National

Geographical Society in this award of its

gold medal, and the double honor of re

ceiving this medal from the hand of

President Roosevelt.

Your continued interest, Mr President,

and permission to name the club's ship

after you, has been most deeply valued

by the club, and your name has proved a

powerful talisman. Could I have fore

seen this occasion it would have lightened

many dark hours ; but I will frankly say

that it would not, for it could not, have

increased my efforts.

The true explorer does his work not

for any hope of rewards or honor, but

because the thing he has set himself

to do is a part of his very being, and

must be accomplished for the sake of

accomplishment, and he counts lightly

hardships, risks, obstacles, if only they

do not bar him from his goal.

To me the final and complete solu

tion of the Polar mystery which has

.engaged the best thought and interest

of the best men of the most vigorous

and enlightened nations of the world

for more than three centuries, and to

day quickens the pulse of every man or

woman whose veins hold red blood, is

the thing which should be done for the

honor and credit of this country, the

thing which it is intended that I should

do, and the thing that I must do.

Assertions that the Pole cannot be

reached; that the result of the last ex

pedition is to show the unavailability

of dogs and sledges and of the route fol

lowed ; that there are better methods for

attaining the Pole than by dogs and

sledges ; that the discovery of the Pole is

not a matter of any value or interest, are

equally erroneous.

The result of the last expedition of the

Peary Arctic Club has been to simplify

the attainment of the Pole fifty per cent,

and to accentuate the fact that man and

Eskimo dog are the only two mechanisms

capable of meeting all the varying contin

gencies of Arctic work, and that the

American route to the Pole and the meth

ods and equipment which have been

brought to a high state of perfection are

the best for attaining that object.

Had the past winter been a normal

season in the arctic region and not, as

it was, a particularly open one through

out the Northern Hemisphere, I should

have won the prize. And even if I had

known before leaving the land what ac

tual conditions were to the northward,

as I know now, I could have so modified

my route and my disposition of sledges

that I could have reached the Pole in spite

of the open season.

Another expedition following in my

steps and profiting by my experience can

not only attain the Pole; it can secure

the remaining principal desiderata in the

arctic regions, namely, a line of deep-sea

soundings through the central Polar

Ocean, and the delineation of the un

known gap in the northeast coast line of

Greenland from Cape Morris Jesup to

Cape Bismarck. And this work can be

done in a single season.

As regards the belief expressed by

some, that the attainment of the North

Pole possesses no value or interest, let

me say that should an American first of

all men place the Stars and Stripes at that

coveted spot, there is not an American

citizen at home or abroad, and there are

millions of us, but what would feel a

little better and a little prouder of being

an American ; and just that added in

crement of pride and patriotism to mil
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lions would of itself be ten times the

value of all the cost of attaining the Pole.

President Roosevelt, for nearly four

centuries the world dreamed of the union

of the Atlantic and the Pacific. You have

planted the Stars and Stripes at Panama

and insured the realization of that dream.

For over three centuries the world has

dreamed of solving the mystery of the

north.

Tonight the Stars and Stripes stand

nearest to that mystery, pointing and

beckoning. God willing, I hope that

your administration may yet see those

Stars and Stripes planted at the Pole

itself. For between these two great

logical cosmic boundaries, Panama to the

south and the North Pole to the north,

lies the heritage and the future of that

giant whose destinies you guide today,

the United States of America.

The committee of arrangements for the

dinner consisted of

Gilbert H. Grosvenor, Chairman ; O. P.

Austin, Alexander Graham Bell, Charles

J. Bell, W. J. Boardman, Colby M. Ches

ter, F. V. Coville, William Crozier, Henry

F. Blount, William E. Curtis, George

Dewey, John Joy Edson, David Fair-

child, Melville W. Fuller, Henry Gannett,

J. Howard Gore, John W. Foster, Ed

ward Everett Hale, A. J. Henry, Arnold

Hague, John B. Henderson, Jr., Ru

dolph Kauffmann, Martin A. Knapp, C.

Hart Merriam, Willis L. Moore, Simon

Newcomb, Theodore W. Noyes, Gifford

Pinchot, Marvin F. Scaife, Miss Eliza R.

Scidmore, O. H. Tittmann, John M.

Wilson.
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AN AWAKENED CONTINENT TO THE

SOUTH OF US

By Hon. Elihu Root, Secretary of State

ALITTLE less than three centuries

of colonial and national life have

brought the people inhabiting

the United States, by a process of evolu

tion, natural and with the existing forces

inevitable, to a point of distinct and radi

cal change in their economic relations to

the rest of mankind.

During the period now past the energy

of our people, directed by the formative

power created in our early population by

heredity, by environment, by the struggle

for existence, by individual independence,

and by free institutions, has been devoted

to the internal development of our own

country. The surplus wealth produced

by our labors has been applied immedi

ately to reproduction in our own land.

We have been cutting down forests and

breaking virgin soil and fencing prairies

and opening mines of coal and iron and

copper and silver and gold, and building

roads and canals and railroads and tele

graph lines and cars and locomotives and

mills and furnaces and school-houses and

colleges and libraries and hospitals and

asylums and public buildings and store

houses and shops and homes. We have

been drawing on the resources of the

world in capital and in labor to aid us in

our work. We have gathered strength

from every rich and powerful nation and

expended it upon these home undertak

ings; into them we have poured hun

dreds of millions of money attracted

from the investors of Europe. We have

been always a debtor nation, borrowing

from the rest of the world, drawing all

possible energy towards us and concen

trating it with our own energy upon our

own enterprises. The engrossing pursuit

of our own opportunities has excluded

from our consideration and interest the

enterprises and the possibilities of the

outside world. Invention, discovery, the

progress of science, capacity for organi

zation, the enormous increase in the pro

ductive power of mankind, have acceler

ated our progress and have brought us

to a result of development in every

branch of internal industrial activity

marvelous and unprecedented in the his

tory of the world.

WE HAVE A NEW ROLE TO PLAY

Since the first election of President Mc-

Kinley the people of the United States

have for the first time accumulated a

surplus of capital beyond the require

ments of internal development. That

surplus is increasing with extraordinary

rapidity. We have paid our debts to

Europe and have become a creditor in

stead of a debtor nation ; we have faced

about ; we have left the ranks of the bor

rowing nations and have entered the

ranks of the investing nations. Our

surplus energy is beginning to look be

yond our own borders, throughout the

world, to find opportunity for the profit

able use of our surplus capital, foreign

markets for our manufactures, foreign

mines to be developed, foreign bridges

and railroads and public works to be

built, foreign rivers to be turned into

electric power and light. As in their

several ways England and France and

Germany have stood, so we in our own

way are beginning to stand and must

continue to stand towards the industrial

enterprise of the world.

That we are not beginning our new

role feebly is indicated by $1,518,561,666

of exports in the year 1905 as against

*An address before the Trans-Mississippi Commercial Congress, Kansas City, Missouri,

Tuesday, November 20, 1906, specially revised by Mr Root for publication in the National

Geographic Magazine.
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$1,117,513,071 of imports, and by $1,-

743,864,500 exports in the year 1906 as

against $1,226,563,843 of imports. Our

first steps in the new field indeed are

somewhat clumsy and unskilled. In our

own vast country, with oceans on either

side, we have had too little contact with

foreign peoples readily to understand

their customs or learn their languages;

yet no one can doubt that we shall learn

and shall understand and shall do our

business abroad as we have done it at

home with force and efficiency.

A NEWLY AWAKENED CONTINENT TO THE

SOUTH OF US

Coincident with this change in the

United States .the progress of political

development has been carrying the

neighboring continent of South America

out of the stage of militarism into the

stage of industrialism. Throughout the

greater part of that vast continent revolu

tions have ceased to be looked upon with

favor or submitted to with indifference ;

the revolutionary general and the dictator

are no longer the objects of admiration

and imitation ; civic virtues command the

highest respect; the people point with

satisfaction and pride to the stability of

their governments, to the safety of prop

erty and the certainty of justice; nearly

everywhere the people are eager for for

eign capital to develop their natural re

sources and for foreign immigration to

occupy their vacant land. Immediately

before us, at exactly the right time, just

as we are ready for it, great opportu

nities for peaceful commercial and indus

trial expansion to the south are pre

sented.

Other investing nations are already in

the field—England, France, Germany,

Italy, Spain ; but the field is so vast, the

new demands are so great, the progress

so rapid, that what other nations have

done up to this time is but a slight ad

vance in the race for the grand total.

The opportunities are so large that figures

fail to convey them. The area of this

newly awakened continent is 7,502,848

square miles, more than two and one-half

times as large as the United States with

out Alaska and more than double the

United States including Alaska. A large

part of this area lies within the temperate

zone, with an equable and invigorating

climate, free from extremes of either heal

or cold. Farther north in the tropics are

enormous expanses of high tablelands

stretching from the Atlantic to the foot

hills of the Andes, and lifted far above the

tropical heats ; the fertile valleys of the

western Cordilleras are cooled by per

petual snows even under the Equator;

vast forests grow untouched from a soil

of incredible richness. The plains of

Argentina, the great uplands of Brazil;

the mountain valleys of Chile, Peru,

Equador, Bolivia, and Colombia are

suited to the habitation of any race, how

ever far to the north its origin may have

been ; hundreds of millions of men ran

find healthful homes and abundant sus

tenance in this great territory.

The population in 1900 was only 42,-

461,381, less than six to the square mile.

The density of population was less than

one-eighth of that in the State of Mis

souri, less than one-sixtieth of that in the

State of Massachusetts, less than one-

seventieth of that in England, less than

one per cent of that in Belgium.

With this sparse population the pro

duction of wealth is already enormous.

The latest trade statistics show exports

from South America to foreign countries

of $745,530,000, and imports of $499,-

858,600. Of the five hundred millions of

goods that South America buys we sell

them but $63,246,525, or 12.6 per cent

Of the seven hundred and forty-five

millions that South America sells we buy

$152,092,000, or 20.4 per cent, nearly

two and a half times as much as we sell.

Their production is increasing by leaps

and bounds. In eleven years the exports

of Chile have increased forty-five per

cent from $54,030,000, in 1894, to $78,-

840,000, in 1905. In eight years the ex

ports of Peru have increased one hun

dred per cent from $13,899,000, in 1897,

to $28,758,000, in 1905. In ten years the

exports of Brazil have increased sixty-six
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per cent from $134,062,000, in 1894, to

$223,101,000, in 1905. In ten years the

exports of Argentina have increased one

hundred and sixty-eight per cent from

$115,868,000, in 1895, to $311,544,000, in

1905-

This is only the beginning; the coffee

and rubber of Brazil, the wheat and beef

and hides of Argentina and Uraguay,

the copper and nitrates of Chile, the cop

per and tin of Bolivia, the silver and gold

and cotton and sugar of Peru, are but

samples of what the soil and mines of

that wonderful continent are capable of

yielding. Ninety-seven per cent of the

territory of South America is occupied by

ten independent republics living under

constitutions substantially copied or

adapted from our own. Under the new

conditions of tranquillity and security

which prevail in most of them, their eager

invitation to immigrants from the old

world will not long pass unheeded.

ARGENTINE RECEIVES 200,000 IMMI

GRANTS ANNUALLY

The pressure of population abroad will

inevitably turn its streams of life and

labor towards those fertile fields and val

leys; the streams have already begun to

flow ; more than two hundred thousand

immigrants entered the Argentine Re

public last year; they are coming this

year at the rate of over three hundred

thousand. Many thousands of Germans

have already settled in southern Brazil.

They are most welcome in Brazil ; they

are good and useful citizens there as they

are here; I hope that many more will

come to Brazil and every other South

American country, and add their vigor

ous industry and good citizenship to the

upbuilding of their adopted home.

With the increase of population in

such a field, under free institutions, with

the fruits of labor and the rewards of

enterprise secure, the production of

wealth and the increase of purchasing

power will afford a market for the com

merce of the world worthy to rank even

with the markets of the Orient as the

goal of business enterprise.

SOUTH AMERICANS ARE COMPLEMENTARY

TO US

The material resources of South Amer

ica are in some important respects com

plementary to our own ; that continent is

weakest where North America is strong

est as a field for manufactures; it has

comparatively little coal and iron.

In many respects the people of the two

continents are complementary to each

other; the South American is polite,

refined, cultivated, fond of literature and

of expression and of the graces and

charms of life, while the North American

is strenuous, intense, utilitarian. Where

we accumulate, they spend. While we

have less of the cheerful philosophy which

finds sources of happiness in the existing

conditions of life, they have less of the

inventive faculty which strives contin

ually to increase the productive power

of man and lower the cost of manufac

ture. The chief merits of the peoples of

the two continents are different; their

chief defects are different. Mutual in

tercourse and knowledge cannot fail to

greatly benefit both ; each can learn from

the other; each can teach much to the

ether, and each can contribute greatly to

the development and prosperity of the

other. A large part of their products

finds no domestic competition here; a

large part of our products will find no

domestic competition there. The typical

conditions exist for that kind of trade

which is profitable, honorable and bene

ficial to both parties.

The relations between the United

States and South America have been

chiefly political rather than commercial or

personal. In the early days of the South

American struggle for independence, the

eloquence of Henry Clay awakened in

the American people a generous sympathy

for the patriots of the South as for

brethren struggling in the common

cause of liberty. The clear-eyed, judi

cious diplomacy of Richard Rush, the

American Minister at the Court of St

James, effected a complete understanding

with Great Britain for concurrent action
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in opposition to the designs of the Holy

Alliance, already contemplating the par

tition of the Southern Continent among

the great powers of continental Europe.

The famous declaration of Monroe ar

rayed the organized and rapidly increas

ing power of the United States as an

obstacle to European interference and

made it forever plain that the cost of

European aggression would be greater

than any advantage which could be won

even by successful aggression.

THE MONROE DOCTRINE AS SOUND TODAY

AS 80 YEARS AGO

That great declaration was not the

chance expression of the opinion or the

feeling of the moment ; it crystallized the

sentiment for human liberty and human

rights which has saved American idealism

from the demoralization of narrow sel

fishness, and has given to American

democracy its true world power in the

virile potency of a great example. It

responded to the instinct of self-preser

vation in an intensely practical people.

It was the result of conference with Jef

ferson and Madison and John Quincy

Adams and John C. Calhoun and William

Wirt—a combination of political wisdom,

experience, and skill not easily surpassed.

The particular circumstances which led

to the declaration no longer exist; no

Holy Alliance now threatens to partition

South America; no European coloniza

tion of the west coast threatens to exclude

us from the Pacific. But those conditions

were merely the occasion for the declara

tion of a principle of action.

Other occasions for the application of

the principle have arisen since; it needs

no prophetic vision to see that other occa

sions for its application may arise here

after. The principle declared by Monroe

is as wise an expression of sound polit

ical judgment today, as truthful a rep

resentation of the sentiments and instincts

of the American people today, as living

in its force as an effective rule of conduct

whenever occasion shall arise, as it was

on the 2d of December, 1823.

These great political services to South

American independence, however, did

not and could not in the nature of things

create any relation between the people of

South America and the people of the

United States except a relation of political

sympathy.

THE NEW ERA OF AMERICAN RELATIONS

Twenty-five years ago Mr Blaine, san

guine, resourceful, and gifted with that

imagination which enlarges the histo

rian's understanding of the past into the

statesman's comprehension of the future,

undertook to inaugurate a new era of

American relations which should sup

plement political sympathy by personal

acquaintance, by the intercourse of ex

panding trade, and by mutual helpfulness.

As Secretary of State under President

Arthur, he invited the American nations

to a conference to be held on the 24th of

November, 1882, for the purpose of con

sidering and discussing the subject of

preventing war between the nations of

America. That invitation, abandoned by

Mr Frelinghuysen, was renewed under

Mr Cleveland, and on the 2d of Octo

ber, 1889, Mr Blaine, again Secretary

of State under President Harrison, had

the singular good fortune to execute his

former design and to open the sessions of

the first American conference at Wash

ington. In an address of wisdom and

lofty spirit, which should ever give honor

to his memory, he described the assem

bly as:

"An honorable, peaceful conference of

seventeen independent American powers,

in which all shall meet together on terms

of absolute equality; a conference in

which there can be no attempt to coerce

a single delegate against his own concep

tion of the interests of his nation ; a con

ference which will permit no secret un

derstanding on any subject, but will

frankly publish to the world all its conclu

sions; a conference which will tolerate no

spirit of conquest, but will aim to culti

vate an American sympathy as broad as

both continents ; a conference which will

form no selfish alliance against the older

nations from which we are proud to claim
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inheritance—a conference, in fine, which

will seek nothing, propose nothing, en

dure nothing that is not, in the general

sense of all the delegates, timely, wise

and peaceful."

The policy which Blaine inaugurated

has been continued; the Congress of the

United States has approved it; subse

quent Presidents have followed it. The

first conference at Washington has been

succeeded by a second conference in

Mexico, and now by a third conference in

Rio de Janeiro; and it is to be followed

in years to come by further successive

assemblies in which the representatives of

all American States shall acquire better

knowledge and more perfect understand

ing and be drawn together by the recog

nition of common interests and the kindly

consideration and discussion of measures

for mutual benefit.

both north and south america have

grown up to blaine's policy

Nevertheless, Mr Blaine was in ad

vance of his time. In 188 1 and 1889

neither had the United States reached a

point where it could turn its energies

away from its own internal development

and direct them outward towards the de

velopment of foreign enterprises and for

eign trade, nor had the South American

countries reached the stage of stability

in government and security for property

necessary to their industrial development.

Now, however, the time has come ; both

North and South America have grown up

to Blaine's policy; the production, the

trade, the capital, the enterprise of the

United States have before them the op

portunity to follow, and they are free to

follow, the pathway marked out by the

far-sighted statesmanship of Blaine for

the growth of America, North and

South, in the peaceful prosperity of a

mighty commerce.

To utilize this opportunity certain

practical things must be done. For the

most part these things must be done by a

multitude of individual efforts ; they can

not be done by government. Govern

ment may help to furnish facilities for

the doing of them, but the facilities will

be useless unless used by individuals ;

they cannot be done by resolutions of this

or any other commercial body; resolu

tions are useless unless they stir individ

ual business men to action in their own

business affairs. The things needed have

been fully and specifically set forth in

many reports of efficient consuls and of

highly competent agents of the Depart

ment of Commerce and Labor, and they

have been described in countless news

papers and magazine articles; but all

these things are worthless unless they

are followed by individual action. I will

indicate some of the matters to which

every producer and merchant who de

sires South American trade should pay

attention :

SOME ESSENTIALS OE SUCCESS IN THE

SOUTH AMERICAN FIELD

1. He should learn what the South

Americans want and conform his product

to their wants. If they think they need

heavy castings, he should give them

heavy castings and not expect them to

buy light ones because he thinks they are

better. If they want coarse cottons, he

should give them coarse cottons and not

expect them to buy fine cottons. It may

not pay today, but it will pay tomorrow.

The tendency to standardize articles of

manufacture may reduce the cost and pro

mote convenience, but if the consumers

on the River Plate demand a different

standard from the consumers on the Mis

sissippi, you must have two standards or

lose one market.

2. Both for the purpose of learning

what the South American people want

and of securing their attention to your

goods, you must have agents who speak

the Spanish or Portuguese language.

For this there are two reasons ; one is

that people can seldom really get at each

other's minds through an interpreter, and

the other is that nine times out of ten it

is only through knowing the Spanish or

Portuguese language that a North

American comes to appreciate the admi

rable and attractive personal qualities of
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the South American, and is thus able to

establish that kindly and agreeable per

sonal relation which is so potent in lead

ing to business relations.

3. The American producer should ar

range to conform his credit system to that

prevailing in the country where he wishes

to sell goods. There is no more money

lost upon commercial credits in South

America than there is in North America ;

but business men there have their own

ways of doing business ; they have to

adapt the credits they receive to the

credits they give. It is often inconve

nient, disagreeable, and sometimes impos

sible for them to conform to our ways,

and the requirement that they should do

so is a serious obstacle to trade.

To understand credits it is, of course,

necessary to know something about the

character, trustworthiness, and commer

cial standing of the purchaser, and the

American producer or merchant who

would sell goods in South America must

have some means of knowledge upon this

subject. This leads naturally to the next

observation I have to make.

4. The establishment of banks should

be brought about. The Americans

already engaged in South American trade

could well afford to subscribe the capital

and establish an American bank in each

of the principal cities of South America.

This is, first because nothing but very

bad management could prevent such a

bank from making money; capital is

much needed in those cities, and six,

eight and ten per cent can be obtained for

money upon just as safe security as can

be had in Kansas City, St Louis, or New

York. It is also because the American

bank would furnish a source of informa

tion as to the standing of the South

American purchasers to whom credit may

be ext' nded, and because American banks

would rc'.leve American business in

South America from the disadvantage

which now exists of making all its finan

cial transactions through Europe instead

of directly with the United States. It is

unfortunately true that among hundreds

of thousands of possible customers the

United States now stands in a position

of assumed financial and business inferi

ority to the countries through whose

banking houses all its business has to be

done.

5. The American merchant should

himself acquire, if he has not already

done so, and should impress upon all his

agents, that respect for the South Ameri

can to which he is justly entitled and

which is the essential requisite to respect

from the South American. We are dif

ferent in many ways as to character and

methods. In dealing with all foreign

people it is important to avoid the nar

row and uninstructed prejudice which

assumes that difference from ourselves

denotes inferiority. There is nothing

that we resent so quickly as an assump

tion of superiority or evidence of conde

scension in foreigners ; there is nothing

that the South Americans resent so

quickly. The South Americans are our

superiors in some respects; we are their

superiors in other respects. We should

show to them what is best in us and see

what is best in them. Every agent of an

American producer or merchant should

be instructed that courtesy, politeness,

kindly consideration are essential requi

sites for success in the South American

trade.

6. The investment of American capital

in South America under the direction of

American experts should be promoted,

not merely upon simple investment

grounds, but as a means of creating and

enlarging trade. For simple investment

purposes the opportunities are innumer

able. Good business judgment and good

business management will be necessary

there, of course, as they are necessary

here ; but given these, I believe that there

is a vast number of enterprises awaiting

capital in the more advanced countries of

South America, capable of yielding great

profits, and in which the property and the

profits will be as safe as in the United

States or Canada.

A good many such enterprises are

already begun. I have found a graduate

of the Massachusetts Institute of Tech
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nology, a graduate of the Columbia

School of Mines and a graduate of Col

onel Roosevelt's Rough Riders smelting

copper close under the snow line of the

Andes ; I have ridden in an American car

upon an American electric road, built by

a New York engineer, in the heart of the

coffee region of Brazil, and I have seen

the waters of that river, along which

Pizarro established his line of communi

cation in the conquest of Peru, harnessed

to American machinery to make light

and power for the city of Lima. Every

such point is the nucleus of American

trade—the source of orders for American

goods.

7. It is absolutely essential that the

means of communication between the two

countries should be improved and in

creased.

This underlies all other considerations

and it applies both to the mail, the pas

senger and the freight services. Between

all the principal South American ports

and England, Germany, France, Spain,

Italy lines of swift and commodious

steamers ply regularly. There are five

subsidized first-class mail and passenger

lines between Buenos Aires and Europe ;

there is no such line between Buenos

Aires and the United States. Within the

past two years the German, the English

and the Italian lines have been replacing

their old steamers with new and swifter

steamers of modern construction, accom

modation and capacity.

In the year ending June 30, 1905, there

entered the port of Rio de Janeiro steam

ers and sailing vessels flying the flag of

Austria-Hungary 120, of Norway 142,

of Italy 165, of Argentina 264, of France

349, of Germany 657, of Great Britain,

1,785, of the United States no steamers

and seven sailing vessels, two of which

were in distress !

An English firm runs a small steamer

monthly between New York and Rio

de Janeiro; the Panama Railroad Com

pany runs steamers between New York

and the Isthmus of Panama ; the Bra

zilians are starting for themselves a line

between Rio and New York ; there are

two or three foreign concerns running

slow cargo boats, and there are some for

eign tramp steamers. That is the sum

total of American communications with

South America beyond the Caribbean

Sea.

NOT ONE AMERICAN STEAMSHIP RUNS TO

ANY SOUTH AMERICAN PORT BEYOND

THE CARIBBEAN

During the past summer I entered the

ports of Para, Pernambuco, Bahia, Rio de

Janeiro, Santos, Montevideo, Buenos

Aires, Bahia Blanca, Punta Arenas, Lota,

Valparaiso, Coquimbo, Tocopilla, Callao

and Carthagena—all of the great ports

and a large proportion of the secondary

ports of the Southern Continent. I saw

only one ship, besides the cruiser that

carried me, flying the American flag.

The mails between South America and

Europe are swift, regular and certain;

between South America and the United

States they are slow, irregular and un

certain. Six weeks is not an uncommon

time for a letter to take between Buenos

Aires or Valparaiso and New York. The

merchant who wishes to order American

goods cannot know when his order will

be received or when it will be filled.

The freight charges between the South

American cities and American cities are

generally and substantially higher than

between the same cities and Europe; at

many points the deliveries of freight are

uncertain and its condition upon arrival

doubtful.

The passenger accommodations are

such as to make a journey to the United

States a trial to be endured and a jour

ney to Europe a pleasure to be enjoyed.

The best way to travel between the

United States and both the southwest

coast and the east coast of South America

is to go by way of Europe, crossing the

Atlantic twice. It is impossible that trade

should prosper or intercourse increase or

mutual knowledge grow to any great

degree under such circumstances. The

communication is worse now than it was

twenty-five years ago. So long as it is

left in the hands of our foreign competi
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tors in business we cannot reasonably

look for any improvement. It is onW

reasonable to expect that European

steamship lines shall be so managed as to

promote European trade in South Amer

ica rather than to promote the trade of

the United States in South America.

This woeful deficiency in the means to

carry on and enlarge our South American

trade is but a part of the general decline

and feebleness of the American merchant

marine, which has reduced us from car

rying over ninety per cent of our export

trade in our own ships to the carriage of

nine per cent of that trade in our own

ships and dependence upon foreign ship

owners for the carriage of ninety-one per

cent. The true remedy and the only

remedy is the establishment of American

lines of steamships between the United

States and the great ports of South

America adequate to render fully as good

service as is now afforded by the Euro

pean lines between those ports and Eu

rope. The substantial underlying fact

was well stated in the resolution of this

Trans-Mississippi Congress three years

ago:

"That every ship is a missionary of

trade ; that steamship lines work for their

own countries just as railroad lines work

for their terminal points, and that it is

as absurd for the United States to depend

upon foreign ships to distribute its pro

ducts as it would be for a department

store to depend upon wagons of a com

peting house to deliver its goods."

How can this defect be remedied ? The

answer to this question must be found by

ascertaining the cause of the decline of

our merchant marine. Why is it that

Americans have substantially retired from

the foreign transport service? We are a

nation of maritime traditions and facility ;

we are a nation of constructive capacity,

competent to build ships; we are emi

nent, if not preeminent, in the construc

tion of machinery; we have abundant

capital seeking investment ; we have cour

age and enterprise, shrinking from no

competition in any field which we choose

to enter. Why, then, have we retired

from this field, in which we were once

conspicuously successful ?

I think the answer is twofold.

THE AMERICAN SAILORS RIGHTFULLY DE

MAND the American' scale of liv

ing

1. The higher wages and the greater

cost of maintenance of American officers

and crews make it impossible to compete

on equal terms with foreign ships. The

scale of living and the scale of pay of

American sailors are fixed by the stand

ard of wages and of living in the United

States, and those are maintained at a

high level by the protective tariff. The

moment the American passes beyond the

limits of his country and engages in ocean

transportation he comes into competition

with the lower foreign scale of wages and

of living. Mr Joseph L. Bristow in his

report upon trade conditions affecting the

Panama Railroad, dated June 14, 1905,

gives in detail the cost of operating an

American steamship with a tonnage of

approximately thirty-five hundred tons

as compared with the cost of operating

a specified German steamship of the same

tonnage, and the differences aggregate

$15,315 per annum greater cost for the

American steamship than for the German,

that is $4.37 per ton. He gives also in

detail the cost of maintaining another

American steamship with a tonnage of

approximately twenty-five hundred tons

as compared with the cost of operating a

specified British steamship of the same

tonnage, and the differences aggregate

$18,289.68 per annum greater cost for the

American steamship than for the British,

that is $7.31 per ton. It is manifest that

if the German steamship were content

with a profit of less than $15,000 per

annum, and the British with a profit -f

less than $18,000 per annum, the Ameri

can ships would have to go out of busi

ness.

2. The principal maritime nations of

the world, anxious to develop their trade,

to promote their shipbuilding industry, to

have at hand transports and auxiliary

cruisers in case of war, are fostering their
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steamship lines by the payment of sub

sidies. England is paying to her steam

ship lines between six and seven million

dollars a year; it is estimated that since

1840 she has paid to them between two

hundred and fifty and three hundred

millions. The enormous development of

her commerce, her preponderant share of

the carrying trade of the world, and her

shipyards crowded with construction

orders from every part of the earth, indi

cate the success of her policy. France is

paying about eight million dollars a year ;

Italy and Japan, between three and four

million each ; Germany, upon the initia

tive of Bismarck, is building up her trade

with wonderful rapidity by heavy sub

ventions to her steamship lines and by

giving special differential rates of car

riage over her railroads for merchandise

shipped by those lines. Spain, Norway,

Austria-Hungary, Canada all subsidize

their own lines. It is estimated that about

$28,000,000 a year are paid by our com

mercial competitors to their steamship

lines.

Against these advantages to his com

petitor the American ship owner has to

contend ; and it is manifest that the sub

sidized ship can afford to carry freight at

cost for a long enough period to drive

him out of business.

We are living in a world not of natural

competition, but of subsidized competi

tion. State aid to steamship lines is as

much a part of the commercial system of

our day as state employment of consuls

to promote business.

IT IS NOT A FAIR FIGHT

It will be observed that both of these

disadvantages under which the American

ship owner labors are artificial ; they are

created by governmental action, one by

our own government in raising the stand

ard of wages and living, by the protective

tariff, the other by foreign governments

in paying subsidies to their ships for the

promotion of their own trade. For the

American ship owner it is not a contest

of -intelligence, skill, industry and thrift

against similar qualities in his com

petitor; it is a contest against his com

petitors and his competitors' govern

ments and his own government also.

Plainly these disadvantages created by

governmental action can be neutralized

only by governmental action, and should

be neutralized by such action.

What action ought our Government to

take for the accomplishment of this just

purpose? Three kinds of action have

been advocated.

1. A law providing for free ships—that

is, permitting Americans to buy ships in

other countries and bring them under the

American flag. Plainly this would not at

all meet the difficulties which I have de

scribed. The only thing it would ac

complish would be to overcome the excess

in cost of building a ship in an American

shipyard over the cost of building it in

a foreign shipyard ; but since all the

materials which enter into an American

ship are entirely relieved of duty, the dif

ference in cost of construction is so slight

as to be practically a negligible quantity

and to afford no substantial obstacle to

the revival of American shipping. The

expedient of free ships, therefore, would

be merely to sacrifice our American ship

building industry, which ought to be re

vived and enlarged with American ship

ping, and to sacrifice it without receiving

any substantial benefit. It is to be ob

served that Germany, France, and Italy

all have attempted to build up their own

shipping bV adopting the policy of free

ships, have failed in the experiment, have

abandoned it, and have adopted in its

place the policy of subsidy.

2. It has been proposed to establish a

discriminating tariff duty in favor of

goods imported in American ships, that

is to say, to impose higher duties upon

goods imported in foreign ships than are

imposed on goods imported in American

ships. We tried that once many years

ago and have abandoned it. In its place

we have entered into treaties of commerce

and navigation with the principal coun

tries of the world expressly agreeing that

no such discrimination shall be made

between their vessels and ours. To sweep
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away all those treaties and enter upon a

war of commercial retaliation and repri

sal for the sake of accomplishing indi

rectly what can be done directly should

not be seriously considered.

3. There remains the third and obvi

ous method: To neutralize the artificial

disadvantages imposed upon American

shipping through the action of our own

government and foreign governments by

an equivalent advantage in the form of a

subsidy or subvention. In my opinion

this is what should be done ; it is the sen

sible and fair thing to do. It is what

must be done if we would have a revival

of our shipping and the desired develop

ment of our foreign trade. We cannot

repeal the protective tariff ; no political

party dreams of repealing it; we do not

wish to lower the standard of American

living or American wages.

We should give back to the ship owner

what we take away from him for the pur

pose of maintaining that standard, and

unless we do give it back, we shall con

tinue to go without ships.

How can the expenditure of public

money for the improvement of rivers and

harbors to promote trade be justified

upon any grounds which do not also sus

tain this proposal? Would any one re

verse the policy that granted aid to the

Pacific railroads, the pioneers of our

enormous internal commerce, the agen

cies that built up the great traffic which

has enabled half a dozen other roads to

be built in later years without assistance ?

Such subventions would not be gifts.

They would be at once compensation for

injuries inflicted upon American shipping

by American laws and the consideration

for benefits received by the whole Ameri

can people—not the shippers or the ship

builders or the sailors alone, but by every

manufacturer, every miner, every farmer,

every merchant whose prosperity depends

upon a market for his products.

The provision for such just compensa

tion should be carefully shaped and di

rected so that it will go to individual

advantage only so far as the individual

is enabled by it to earn a reasonable profit

by building up the business of the

country.

A MOST IMPORTANT MEASURE

A bill is now pending in Congress

which contains such provisions ; it has

passed the Senate and is now before the

House Committee on Merchant Marine

and Fisheries ; it is known as Senate Bill

No. 529, Fifty-ninth Congress, first

session. It provides specifically that the

Postmaster General may pay to American

steamships, of specified rates of speed,

carrying mails upon a regular service,

compensation not to exceed the following

amounts : For a line from an Atlantic

port to Brazil, monthly, $150,000 a year;

for a line from an Atlantic port to Uru

guay and Argentina, monthly, $187,500 a

year ; for a line from a Gulf port to

Brazil, monthly, $137,500 a year; for a

line from each of two Gulf ports and

from New Orleans to Central America

and the Isthmus of Panama, weekly, $75,-

000 a year ; for a line from a Gulf port to

Mexico, weekly, $50,000 a year ; for a line

from a Pacific Coast port to Mexico,

Central America and the Isthmus of

Panama, fortnightly, $120,000 a year.

For these six regular lines a total of

$720,000. The payments provided are

no more than enough to give the Ameri

can ships a fair living chance in the com

petition.

There are other wise and reasonable

provisions in the bill relating to trade

with the Orient, to tramp steamers and to

a naval reserve, but I am now concerned

with the provisions for trade to the

South. The hope of such a trade lies

chiefly in the passage of that bill.

Postmaster General Cortelyou, in his

report for 1905, said:

"Congress has authorized the Post

master General, by the act of 1891, to

contract with the owners of American

steamships for ocean mail service and has

realized the impracticability of command

ing suitable steamships in the interest of

the postal service alone by requiring that

such steamers shall be of a size, class,

and equipment which will promote com
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merce and become available as auxiliary

cruisers of the navy in case of need. The

compensation allowed to such steamers is

found to be wholly inadequate to secure

the proposals contemplated ; hence ad

vertisements from time to time have failed

to develop any bids for much-needed

service. This is especially true in regard

to several of the countries of South

America with which we have cordial re

lations and which, for manifest reasons,

should have direct mail connections with

us. I refer to Brazil and countries south

of it. Complaints of serious delay to

mails for these countries have become

frequent and emphatic, leading to the sug

gestion on the part of certain officials of

the government that for the present, and

until more satisfactory direct communi

cation can be established, important mails

should be dispatched to South America

by way of European ports and on Euro

pean steamers, which would not only in

volve the United States in the payment of

double transit rates to a foreign country

for the dispatch of its mails to countries

of our own hemisphere, but might seri

ously embarrass the government in the

exchange of important official and dip

lomatic correspondence.

"The fact that the government claims

exclusive control of the transmission of

letter mail throughout its own territory

would seem to imply that it should secure

and maintain the exclusive jurisdiction,

when necessary, of its mails on the high

seas. The unprecedented expansion of

trade and foreign commerce justifies

prompt consideration of an adequate for

eign mail service."

THE U. S. GOVERNMENT NETS ICO PER CENT

PROFIT ON ITS FOREIGN MAIL

It is difficult to believe, but it is true,

that out of this faulty ocean mail service

the government of the United States is

making a large profit. The actual cost to

the government last year of the ocean

mail service to foreign countries other

than Canada and Mexico was $2,965,-

624.21, while the proceeds realized by the

government from postage between the

United States and foreign countries other

than Canada and Mexico was $6,008,-

807.53, leaving the profit to the United

States of $3,043,183.32; that is to say,

under existing law the government of

the United States, having assumed the

monopoly of carrying the mails for the

people of the country, is making a profit

of three million dollars per annum by

rendering cheap and inefficient service.

Every dollar of that three millions is

made at the expense of the commerce of

the United States. What can be plainer

than that the government ought to ex

pend at least the profits that it gets from

the ocean mail service in making the

ocean mail service efficient. One-quarter

of those profits would establish all these

lines which I have described between the

United States and South and Central

America and give us, besides a good mail

service, enlarged markets for the pro

ducers and merchants of the United

State who pay the postage from which

the profits come.*

In his last message to Congress, Presi

dent Roosevelt said :

"To the spread of our trade in peace

and the defense of our flag in war a great

and prosperous merchant marine is indis

pensable. We should have ships of our

own and seamen of our own to convey

our goods to neutral markets, and in case

of need to reinforce our battle line. It

cannot but be a source of regret and un

easiness to us that the lines of communi

cation with our sister republics of South

America should be chiefly under foreign

control. It is not a good thing that

American merchants and manufacturers

should have to send their goods and let

ters to South America via Europe if they

wish security and dispatch. Even on the

Pacific, where our ships have held their

own better than on the Atlantic, our

merchant flag is now threatened through

the liberal aid bestowed by other govern-

* There would be some modification of these

figures if the cost of getting the mails to and

from the exchange offices were charged against

the account ; but this is not separable from the

general domestic cost and would not materially

change the result.
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ments on their own steam lines. I ask

your earnest consideration of the report

with which the Merchant Marine Com

mission has followed its long and careful

inquiry."

The bill now pending in the House is

a bill framed upon the report of that

Merchant Marine Commission. The

question whether it shall become a law

depends upon your Representatives in the

House. You have the judgment of the

Postmaster General, you have the judg

ment of the Senate, you have the judg

ment of the President ; if you agree with

these judgments and wish the bill which

embodies them to become a law, say so

to your Representatives. Say it to them

individually and directly, for it is your

right to advise them and it will be their

pleasure to hear from you what legis

lation the interests of their constituents

demand.

The great body of Congressmen are

always sincerely desirous to meet the just

wishes of their constituents and to do

what is for the public interest ; but in this

great country they are continually as

sailed by innumerable expressions of

private opinion and by innumerable de

mands for the expenditure of public

money; they come to discriminate very

clearly between private opinion and pub

lic opinion and between real public

opinion and the manufactured appear

ance of public opinion ; they know that

when there is a real demand for any kind

of legislation it will make itself known

to them through a multitude of individual

voices. Resolutions of commercial bodies

frequently indicate nothing except that

the proposer of the resolution has a posi

tive opinion and that no one else has

interest enough in the subject to oppose

it. Such resolutions by themselves,

therefore, have comparatively little effect ;

they are effective only when the support

of individual expressions shows that they

really represent a genuine and general

opinion.

It is for you and the business men all

over the country whom you represent to

show to the Representatives in Congress

that the producing and commercial inter

ests of the country really desire a prac

tical measure to enlarge the markets and

increase the foreign trade of the United

States by enabling American shipping to

overcome the disadvantages imposed

upon it by foreign governments for the

benefit of their trade and by our gov

ernment for the benefit of our home

industry.

FIGHTING THE POLAR ICE

IN "Fighting the Polar Ice," just

published by Messrs Doubleday,

Page & Co., Mr Fiala gives a

graphic narrative of the Ziegler Polar

Expedition of 1903- 1905, of which he

was the commander. The scientific work

of this expedition, it will be remembered,

was under the direction of the National

Geographic Society. The expedition

failed in its object of getting to the Pole,

reaching only 820, owing to wide open

leads in the ice, succeeded by immense

pressure ridges ; but their two years' stay

in the Far North was amply repaid by

detailed explorations of previously un

charted portions of the Franz Josef

Archipelago and by a series of magnetic

and meteorological observations by

Messrs W. J. Peters and R. W. Porter,

which from their exactness and conti

nuity have proved immensely valuable.

The Scientific Report is in press and will

be published shortly by the National Geo

graphic Society.

The expedition left Norway early in

July, 1903, but owing to the great

amount of ice encountered failed to reach

Teplitz Bay, in Franz Josef Land, before

the end of August.

As a result, they had not time before

the darkness set in to discharge the sup

plies, and were therefore compelled to
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"WE CROSSED THE ARCTIC CIRCLE, AND ALL MEMBERS OF THE EXPEDITION WHO HAD NOT

CROSSED THE PARALLEL BEFORE, WERE SEIZED BY THEIR COMRADES WHO HAD, AND

INITIATED AS POLAR EXPLORERS BY BEING THROWN OVERBOARD WHILE THE STEAMER

WAS IN MOTION, THEIR SAFETY FIRST INSURED BY A LONG LINE MADE FAST AROUND

THEIR WAISTS."

This and the following photogiaphs are copyrighted by Anthony Fiala.

keep their ship in an open roadstead,

where she was finally crushed and sunk by

the ice with more than half the provisions

and coal. What they had taken ashore,

however, was sufficient for one year.

The failure of the relief ship to appear

in 1904 would have seriously embar

rassed the party if it had not been for the

abundant stores cached at Cape Flora by

the Duke of Abruzzi and a vein of coal

found by Assistant Engineer Vedoe 600

feet up the talus. The coal burned

freely. Twenty tons of it were mined

out of the frozen clay and carried down

the steep talus on the backs of the men.

Mr Fiala writes very entertainingly,

his power of description being exceed

ingly realistic. Particularly vivid are the

chapters describing the grinding of the

ship by the immense fields of ice which

finally engulfed her; and the march in

the blackness of an arctic night from

Camp Ziegler to Camp Abruzzi, a dis

tance of 200" miles. The lowest temper

ature recorded was 60.2 below zero

(Fahr.), on January 5, 1905.

The volume is magnificently illustrated

from photographs by Mr Fiala, the pano

ramic pictures giving us a better idea of

the difficulties of dragging sledges over

the polar ice than any pictures heretofore

published.

"It is a curious fact that when one

dog has antagonized the others the only

way to save him from destruction later

on is to chain him. Then the other dogs

let him alone. Unfortunately for us, the

dogs that seemed to incur the enmity of

their fellows were the large, strong ani

mals—the bullies and fighters. There

seemed to be a degree of justice in their

judgments. From close observation, I

found that the dogs generally forgave a

bite on the head or body, while an attack
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HAULING THE CARCASS OF A POLAR BEAR ABOARD THE SHIP

on the legs seemed to be considered foul

play and must be paid for by the life of

the offending canine—the whole pack

uniting in his execution.

"The one important point in which our

equipment differed radically from that

prepared for other attempts over the

polar ice was in the use of ponies. These

tough little animals are accustomed to

the very lowest temperatures experienced

in the steppes of Siberia, some parts of

which are considered the coldest places

of the earth. They are also accustomed

to forcing their way through deep snows

and across frozen rivers whose shores

are lined with broken ice and deep drifts.

They had been used first by Jackson,

who believed them superior to dog teams

and used them in preference to dogs on

his trips of exploration and survey

through the Franz Josef Archipelago.

"On smooth ice the dogs traveled

faster than their rivals, but as soon as

they struck rough going, the ponies out

distanced the dogs easily, at the same

time dragging heavier loads. The men

driving the dog teams were tired out at

the end of a day's march by the constant

exertion in helping the dogs pull their

loads up grades and over ice-blocks, but

it was seldom that the ponies required

assistance.

"Over 120 polar bears were killed dur

ing our two years' stay in the Franz

Josef Archipelago. Scurvy was un

known and the general health of the

party was good.

"During the summer our party secured

seventeen bears, and we luxuriated in

bear steaks fried in butter. Most of the

men enjoyed the meat, which was not un

like beef when prepared carefully, by

cutting away all fat before frying. The

fat gave the meat a rancid taste.
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"In the nesting time of the gulls and

loons, several of the sailors went up the

talus daily, dragging with them a long

ladder that they had constructed and, at

the risk of their lives, clambered up the

precipitous side of the great rock and

robbed the nests. Many of the eggs

were fresh, and when fried with the ham

we had found in the Duke's cache gave

us a breakfast not to be despised.

"Eight brant and several hundred

loons were shot and added to our larder
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and sixteen great walruses and about the

same number of seals. Walrus liver was

considered a delicacy, but the meat

proper was rather tough and made one

think he was dining on automobile tires."

The party also shot a number of

ptarmigan, which is interesting as the

first recorded appearance of these birds

in the archipelago. Mr Fiala pays a

well-deserved tribute to Mr W. S.

Champ, the leader of the relief expedi

tion of 1905.

This volume is the fourth of the Geo

graphical Library published by Double-

day, Page & Co. The fifth, "Nearest

the Pole," by Commander Robert E.

Peary, will appear in the early spring.

GEOGRAPHIC LITERATURE

Flashlights in the Jungle: A record of hunt

ing adventures and of studies in wild life in

equatorial East Africa. By C. G. Schillings ;

translated by Frederick Whyte. Illustrated

with 302 of the author's "untouched" photo

graphs taken by day and night. New York :

Doubleday, Page & Company. 1906. $3.80

net.

The most remarkable part of this very in

teresting book are the pictures which are

snapshots at wild animals. Particularly won

derful are the flashlights of "lions killing an

ox" (393) and of three full-grown lionesses

(356), and still another of a lioness about to

spring upon a donkey (378). There is also a

remarkable series of flashlights of groups of

zebra drinking at night (333, 337, 323) and a

picture of a rhinoceros with its young (231),

and two really wonderful pictures taken by

daylight at fifteen paces of rhinoceroses bathing

(205, 206). There is another scries of giraffes

stalking through the forest, taken by daylight

(307. 32i). The book is in fact full of rare

and unique pictures of all sorts of animals and

is worth many times the price for the pictures

alone.

Herr Schillings' experiences show that

photographing was often dangerous work. The

following description of photographing rhi

noceroses is quoted : "Accompanied now by only

two of my bearers and two Masai, I succeeded

in approaching warily within 120 yards of them.

I had taken several pictures successfully with

my telephoto-lens, when suddenly for some

reason the animals stood up quickly, both

together, as is their wont. Almost simultane

ously the farther of the two, an old cow, began

moving the front part of the body to and fro.

and then, followed by the bull with head high

in the air, came straight for me, full gallop.

I had instinctively felt what would happen, and

in a moment my rifle was in my hands and my

camera passed to my bearers. I fired six shots

and succeeded in bringing down both animals

twice as they rushed toward me. Great fur

rows in the sand of the velt showed where they

fell.

"My final shot I fired in the absolute certainty

that my last hour had come. It hit the cow in

the nape of the neck, and at the same moment I

sprang to the right, to the other side of the

brier bush. With astounding agility the rhi

noceroses followed me. and half way round the

bush I found myself between the two animals.

It seems incredible, now that I tell the tale in
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cold blood, but in that same instant my shots

took effect mortally and both rhinoceroses

collapsed."

Dr Schillings' pictures will constantly en

hance in value, for the time is not distant when

the huge beasts he so vividly describes will be

as rare as the American buffalo.

E. M. G.

The Uncompahgre Valley and the Gunnison

Tunnel. By Barton W. Marsh. Pp. 151.

5 '4 by 8% inches. Illustrated. Montrose,

Colo. : Marsh and Torrence. 1005.

The compilers of this volume state in their

preface that their object is "to assist those who

contemplate making a change of location, as

well as for the distribution of accurate knowl

edge of this part of the country." Useful in

formation is given about the situation and sur

roundings of the valley, resources and products

of the land, present water supply, climate,

towns and industries, educational advantages,

and finally the advantages of irrigation by

turning the waters of the Uncompahgre River

into the valley by means of the Gunnison Tun

nel.

NATIONAL [GEOGRAPHIC SOCIETY

January 4—"German East Africa." By Dr

Louis Livingstone Seaman, of New York. Il

lustrated.

January 18—"Camping Expeditions in the

Canadian Rockies." By Mr Howard Du Bois.

January 25—"Bolivia—a Country Without a

Debt." By the Bolivian Minister, Senor F.

Calderon. Illustrated.

February 1—"The Rising Pacific Empire."

By Hon. George C. Perkins, U. S. Senator

from California.

February 8—"The Guianas." By Prof.

Angelo Heilprin, of Yale University. Illus

trated.

February 15—"Ten Years of Polar Work;

or, What We Know and What We Want to

Know." By Mr Herbert L. Bridgman, Secre

tary of the Peary Arctic Club. Illustrated.

February 19—"Two Thousand Miles in the

Saddle through Colombia and Ecuador." By

Hon. John Barrett, U. S. Minister to Colombia.

Illustrated.

March 1—"Santo Domingo and Haiti." By

Rear Admiral Chester, U. S. Navy. Illustrated.

March 15—"The Regeneration of Korea."

By Mr George Kennan. Illustrated.

March 21—"Our Immigrants: Where They

Come From, What They Are, and What They

Do After They Get Here." By Hon. F. P.

Sargent, Commissioner General of Immigra

tion. Illustrated.

March 23—"Queer Methods of Travel in

Curious Corners of the World." By Hon. O.

P. Austin, Chief Bureau of Statistics. Illus

trated.

March 29—"Mexico—the Treasure-house of

the World." By Mr N. H. Darton, of the

U. S. Geological Survey. Illustrated.

April 5—"A Popular Explanation of Earth

quakes and Volcanoes." By Dr G. K. Gilbert,

of the U. S. Geological Survey. Illustrated.

April 12—"Captain John Smith and Old

Jamestown." By Mr. W. W. Ellsworth, Secre

tary of the Century Co.

Announcements will be made later of ad

dresses by Commander Robert E. Peary, U. S.

Navy, who has recently attained "Farthest

North," and by Dr F. A. Cook, of Brooklyn,

who has accomplished the first ascent of Mount

McKinley, the highest mountain in North

America.

SCIENTIFIC MEETINGS

The meetings of this course will be held at

the home of the Society, Hubbard Memorial

Hall, Sixteenth and M streets, at 8 p. m., on the

following dates :

January 11—Annual Meeting. "Aboriginal

Agriculture in Guatemala." By Mr O. F. Cook,

of the U. S. Department of Agriculture. Illus

trated.

January 22—"The Coal Lands of the U. S.

Public Domain." By Mr M. R. Campbell, of

the U. S. Geological Survey. Illustrated.

February 9— 'A Visit to Sumatra." By Mr

George H. Peters, of the U. S. Naval Observa

tory. Illustrated.

February 18—"Reclaiming the Desert." By

Mr C. J. Blanchard, of the U. S. Reclamation

Service. Illustrated. The Reclamation Serv

ice has a fund of $40,000,000, which is being in

vested in irrigation works.

February 22—"Reclaiming the Swamp Lands

of the United States." By Mr H. M. Wilson,

of the U. S. Geological Survey. Illustrated.

February 28—"Acclimatizing Fishes — or

Transplanting Fishes from the Atlantic to the

Pacific, and Vice Versa, etc." By Dr Hugh

M. Smith, Deputy Commissioner, Bureau of

Fisheries. Illustrated.

March 8—"Twenty Years in Beirut and

Damascus ; or, The Syria of Today." By Rev.

F. E. Hoskins. Illustrated.

March 11.—"The U. S. Forest Service." By

Mr Gifford Pinchot, Forester. Illustrated. The

Forest Service has charge of 114,606,058 acres

of forest land, worth $400,000,000.

March 22—"Utilizing the Surface Waters of

the United States for Power." By Mr H. A.

Pressey, C. E. Illustrated.

April 6—"The South Sea Islanders." By Mr

A. B. Alexander, of the U. S. Bureau of Fish

eries. Illustrated.

April 15—"Photographs of Wild Game Taken

by Themselves." By Hon. George Shiras, 3d.

Illustrated.

April 19—"A Trip to Argentine and Para

guay." By Mr John W. Titcomb, of the U. S.

Bureau of Fisheries. Illustrated.
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BEAUTIFUL ECUADOR*

By Hon. Joseph Lee, U. S. Minister to Ecuador

THE Republic of Ecuador lies at

the northwestern corner of the

South American continent, be

tween Colombia and Peru. As its name

implies, it is situated upon the Equator.

Ecuador possesses an area of 429,000

square miles, including the Galapagos

Archipelago. It is nearly twice the size

of France and as large as Texas, New

York, Pennsylvania, and Nebraska com

bined. The population is 1,500,000.

Although the country is comprised be

tween one degree north and four degrees

south latitude, almost every variation of

climate is obtainable, from the torrid

lands of the coast to the chilly plains, at

an elevation of 12,000 feet, at the foot of

the snow-clad peaks of the Andes.

Both the eastern and western ranges

of the Andes traverse the Republic. Be

tween these ranges lie extensive high val

leys yielding the products of the Temper

ate Zone. To the west of the Cordillera

stretch the low tropical lands on the Pa

cific, and to the east the country grad

ually descends to the low Amazon Valley

and the frontiers of Brazil.

Guayaquil, the principal seaport of the

Republic, is situated on the River

Guayas, the most important stream in

South America emptying into the Pacific,

about sixty miles above its mouth. It

has a population of 50,000. It is the

emporium of Ecuador. All imports and

exports pass through Guayaquil. The

houses are built of wood, owing to the

lack of other material. They are con

structed in the southern style, with bal

conies protruding over the sidewalks and

resting upon wooden pillars, thus form

ing piazzas which afford protection

against sun and rain. As fires under the

circumstances are particularly dangerous,

Guayaquil has perhaps a more extensive

fire department than any city of its size,

and ample reservoirs of water on a hill

behind the town. It is improbable that

Guayaquil will ever again be visited by

such disastrous conflagrations as in the

past.

GUAYAQUIL

The hospitals of Guayaquil are as com

plete as any in South America. The

great new General Hospital, with its

modern appliances, compares most favor

ably with Ancon Hospital at Panama.

Although the cathedral, the churches,

the great municipal buildings, and the

aters are built of wood, they are impos

ing and are decorated in perfect taste.

The Union Club of Guayaquil is, with

•An address to the National Geographic Society November 30, 1906.
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the exception of the Hongkong Club, the

best I have ever seen in the tropics.

Under the bright light of the moon, these

buildings appear to be constructed of

rare marbles. The public squares are

beautifully kept and filled with rare speci

mens of the rich vegetation of Ecuador.

The harbor is always busy with ship

ping. Two steamers each week sail for

Panama and two arrive from the Isth

mus. Fleets of tugboats, lighters,

canoes, and balsas cover the water. The

canoes, laden deep with fruit and country

produce, come down river on the swift

tide and return on the turn of the tide

with scarcely the necessity of moving a

paddle. The balsas are used to a great

extent. They are a maritime contrivance

invented by the ancient Peruvians and

made of five, seven, and nine trunks of

an exceedingly light tree called balsa, in

sizes as required. Large balsas go with

safety to sea as far as l'aita, in Peru.

The logs are lashed together with vines,

and are fastened so firmly that they can

ride almost any sea. The whole structure

adapts itself to the waves, and no water

rises between the logs. Houses are gen

erally built upon them and form homes

for a literally "floating population."

The dry season lasts from June to De

cember. The weather is very pleasant

and the nights and mornings are often

cold. The mean temperature of Guay

aquil is about 78 degrees.

On clear summer days, Chimborazo

may be seen, rising 21,000 feet above the

long chain of the Cordillera, covered

with ice and snow whose dazzling white

ness is intersected by black lines formed

by the sharp edges of frightful rocks

upon which the snow cannot gather.

Guayaquil exports one-third of the

world's supply of cocoa. It is raised

along the Guayas River and its tribu

taries and is the principal staple of Guay

aquil. Ivory nuts, from which bone but

tons of commerce are made, are exported

in enormous quantities. Panama hats,

so called because they are distributed to

the United States and Europe by way of

the Isthmus of Panama, are manufac

tured in the Province of Manabi. The

lowlands of the coast also produce cin

chona bark, from which we obtain qui

nine (Countess of Chinchon), rice, cof

fee, sugar, tobacco, rubber, copal gum,

vanilla, sarsaparilla, salt, petroleum, and

cotton. It is interesting to note that dur

ing our civil war England was supplied

with cotton from Ecuador. Of course,

every variety of tropical fruit is produced

and fine timber for house and ship build

ing.

The daily papers of Guayaquil, The

Xacion, Telegrafo, Grito del Pueblo, and

Ticmpo, are well patronized, well pub

lished, and of much influence. A satis

factory daily telegraphic service is main

tained with the rest of the world. It is

to be regretted that our newspapers do

not devote an equivalent amount of space

to events in South America.

Across the river from Guayaquil is

Duran, the terminus of the Guayaquil

and Quito Railroad, a company incor

porated under the laws of the State of

New Jersey. This railroad, built by

American engineers, is completed for a

distance of 140 miles and rises to a

height of 12,000 feet, under the shadow

of Chimborazo. The road bed is leveled

into the city of Quito, 260 miles from the

coast, and track is being laid at the pres

ent time at the rate of a mile per day.

ASCENDING THE ANDES

Leaving Duran at 7 a. m., the train

proceeds over flat and gently rising coun

try to the foothills of the Andes. In the

level country are the great sugar estates,

stretching for miles on either side of the

track and equipped with lines of minia

ture railway for hauling cane and with

large sugar factories. Leaving the

plains, the ascent is gradual through

dense tropical forests plentifully watered

by streams and cascades which can sup

ply unlimited water power.

At an elevation of from 4,000 to 5.000

feet there rises a mass of colossal, bald,

rounded hills, almost shutting out the

sunlight, and it appears impossible that

the railroad can proceed further. The



 

From stereograph, copyright 1906, by Underwood & Underwood, New York

Drying Cacao Beans in the Sun

La Clementina plantation, Ecuador, where 25,000 pounds arc produced yearly for American and

European chocolate factories. When the pods are first opened the beans and enveloping pulp are

creamy white, but they grow brown by exposure to sun and air. The beans shown here are spread

on bamboo matting. The workmen rake them over once in a while by scuffling through them with

bare feet to ensure even drying. The trees in the distance are cacao trees, of which there are 3,000

acres in this one estate.
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mountains seem an unsurmountable wall

9,000 or 10,000 feet high. But American

engineers have found a way and have ac

complished one of the most difficult feats

known in railroad construction. A sugar-

loaf peak stands out in front of the tow

ering hills. Cut zigzag in the sheer face

of the granite, a switchback of four levels

has solved the problem of rising to 9,000

feet. This level attained, the line ad

vances through volcanic country, seamed

with ravines and surrounded by sulphur-

covered hills, until a similar cul-de-sac is

reached. This in turn is surmounted by

means of a similar switchback loop with

a grade of 7 per cent, and we reach

the Pass of Palmyra, on the roof of the

world, at 12,000 feet. Wild wastes of

shifting sand surround the track. Stiff

grass, like rushes on the sea-shore, is the

only vegetation. Fossil shells are found

here, and the general appearance of the

country is that of the sea-coast.

From this point there is a gradual de

scent until the present end of the road is

reached at Cajabamba, 11,000 feet above

the level of the sea and at the foot of

mighty Chimborazo. At this place there

are some of the few existing remains of

buildings erected by the ancient Incas.

They are built of great masses of stone

fastened together with cement. The

stone can be broken, but it is impossible

to make any impression upon the cement.

Strange to relate, I found living here a

former Rough Rider, whom I had known

in Cuba. He is engaged in the purchase

of hides for the New York market.

It is necessary to spend the night in

this village and to set out for Quito early

next morning by automobile or diligence.

I have always found it more satisfactory

to travel by diligence. In this way bag

gage can accompany the traveler and a

long wait at the journey's end is avoided.

The wagons are drawn by teams of five

or six miles. Sixty mules, with changes,

are used to reach Quito. Two drivers

occupy the box seat, one furnished with

a long-handled whip for the leaders, the

other with a short whip for the wheelers.

The animals are urged on with whistles

and shouts without intermission. It is

the most thrilling, exciting, and hair-

raising locomotion I know. The mules

are kept at full gallop down the long

slopes of the Andes. It is often as much

as they can do to keep ahead of the coach.

However, I never heard of an accident.

The drivers are men long trained in the

business and do not know what fear is.

Formerly, before the days of the rail

road and carriage road, it took ten days

on mule back from Guayaquil to Quito ;

now by rail and coach the time is three

days. I have made the journey with au

tomobile and train in 20 hours.

A LAND MADE FOR GIANTS

The country is on a colossal scale. It

seems a land made for giants. High in

the air, the tops of the rounded hills are

one patchwork of cultivated fields. At

the foot of the hills lie smiling green val

leys. There is abundant water and the

dry places are well irrigated. Along the

roadside water is carried for long dis

tances by means of tunnels cut in the vol

canic soil, with arched openings at cer

tain intervals. The scarlet wool ponchos

worn by the Indian laborers make it pos

sible to pick them out, in the marvelous

clear atmosphere, on the hills and in the

valleys at surprising distances.

It is necessary to spend the night at

the city of Ambato (8,000 feet). The

town lies in a deep cauldron. The cli

mate is delightful. Here apples, plums,

and peaches flourish as well as the vege

tables and cereals of the Temperate Zone.

Ambato has several cotton mills, produc

ing the coarse white cotton cloth uni

versally used by the Indians for shirts

and wide baggy trousers. Water power

is abundant and the mills pay well. Am

bato is also the headquarters for the trade

from the Oriente, or the lowlands

towards the east stretching to the valley

of the Amazon. A line for a railroad to

tap this district, rich in rubber and gold,

has been surveyed and work will begin

soon.

Leaving Ambato in the early morning,

we can see one of the most glorious
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sights of the world—sunrise on Chim-

borazo. The majestic giant stands out

in the dawn, his mantle of snow washed

with crimson and gold. The road winds

over gigantic hills, around precipices, and

down steep descents until we reach the

great plain of Latacunga, stretching to

the foot of dread Cotopaxi.

The fields as well as the broad roads

crossing the wide valleys are inclosed by

adobe walls surmounted by the broad-

leaved American aloe. The aloe, some

times called the century plant, is one of

the most useful and important plants in

the country. It is an erroneous idea that

it flowers only once in a hundred years.

The Indians thatch their huts with its

leaves. The leaves when tapped yield

syrup ; they can also be used as soap, and

the spines as pins. The fiber is woven

into sacks and from it are made the

coarse sandals worn by the common peo

ple. The tall flower stalks are used for

beams and ladders. The flowers, boiled

and soaked in vinegar, make an agreeable

pickle.

The cochineal is found in abundance

upon the leaves of the plentiful cactus.

Its name is derived from its supposed

resemblance to a little pig ( cochinillo ) .

It is used by the Indians for dyeing

ponchos and shawls.

As we approach the city of Latacunga

the country becomes more sterile. The

plain is covered with volcanic sand and

pumicestone, indicating the neighborhood

of Cotopaxi. The houses and churches

are built of pumicestone thrown out by

the mountain, which in the past has

caused much destruction to this part of

the country.

There is a legend that the great earth

quake of 1698 was predicted by a priest

seven years before it took place. The

Carmelite nuns of Latacunga believed in

the prophecy and slept in tents in their

garden for seven years. The convent

fell, but the nuns were saved.

Latacunga is the starting point of the

most romantic gold legend in Ecuador.

The lost treasure of the Incas is supposed

-to be hidden in the neighboring hills.

One Yalverde. a Spaniard, was informed

of the secret by his sweetheart, an Inca

maiden, and he became suddenly very

rich. He left a description and guide of

the hiding place. This document was

preserved in the archives of the city until

it wa> stolen. Many expeditions have

been made jn search of the lost treasure,

but without success.

From this city we journey over rolling

country to the foot of Cotopaxi (18,890

 

Water Carrier

feet). The mountain presents a beauti

ful appearance, clad in its robe of snow.

Its shape is that of a regular truncated

cone with a flat summit. The crater is

uninterrupted in activity, and volumes of

white and gray smoke continually issue

from it. Generally the smoke assumes

the form of an enormous tree, with trunk

and branches, until a current of air tears

it away from the mountain and it floats
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away a cloud, while by night the smoke

forms a pillar of fire. Near the snow

line is a huge mass of rock called the

Inca's head. According to legend, this

was the original summit of the mountain,

torn off and hurled down by an eruption

on the day the Inca, Atahualpa, was exe

cuted by the Viceroy of Peru.

After crossing the high pass of Chas-

qui, above the clouds, the road lies

through rich pastures and fertile fields.

The green pastures of the beautiful val

ley of Machachi spread around us, clotted

with countless herds of cattle and horses.

Beautiful villas set in gardens and groups

of trees nestle at the foot of great hills.

. Houses are closer together as we near

Quito, the capital. Numberless Indians,

men and women, carrying burdens or

driving laden mules, form an endless pro

cession. For the entire length of the

great Ecuadorian highway, human beings

are always in sight.

The Indians carry everything on their

backs. The load is supported by a strap

passing across the forehead. Their

strength lies in the muscles of the neck,

not in their arms. Their gait is a dog

trot, which they can keep up all day.

They are very polite and submissive.

A SNOW-WHITE CITY

Quito is built in a bowl-shaped valley,

at the foot of Mount Pichincha. The

altitude of the city is 9,600 feet above the

sea. The mountain rises in the back

ground to a height of 16,000 feet. The

view which presents itself from the sum

mit of this mountain is one of the most

superb and imposing possible to conceive.

Twenty snow-clad peaks rise before you,

ranging from 15,000 to 22,000 feet. It

is truly a Council of the Patriarchs of the

Andes.

There are three entrances to the city—

two from the south and one from the

north. We enter from the south by a

picturesque bridge spanning the Machan-

gara River.

The direct rays of the equatorial sun

are white as lime-light, and the first im

pression of Quito is that of a snow-white

city, relieved by roofs of rich red tiles.

In the streets and plazas are thousands of

people, continually moving. The major

ity are Indians in scarlet or orange

ponchos, wide white cotton trousers, and

broad-brimmed white felt hats. There

are Indians from a hundred different vil

lages, marked by the cut of the hair, the

turn of a hat, or the shape of a poncho.

The streets are thronged from morning

to evening with mules, horses, oxen, don

keys, and llamas with loads of every de

scription.

Ladies in smart victorias, drawn by

Chilian or native horses, drive to and

from the shops filled with merchandise

from Paris, New York, London, Vienna,

and lierlin. Handsome officers in full

regimentals stroll along the streets. Gen

tlemen in frock coats and top-hats are

everywhere.

The city is traversed from east to west

by two deep ravines, through which

Pichincha sends down its torrents of

melted snow. The land upon which the

city is built is, in shape, like the inside of

an oval bowl, at the bottom of which is

the Plaza Mayor. The course of the

streets is generally regular, running east

and west and north and south. The

streets are paved with cobbles. The

houses, of stone and brick, are mostly

built in the Spanish-Moorish style, with

courtyards within. The roofs project

over the sidewalk and afford protection

from rain. Balconies overhang the

streets from every window. The ground

floor on the street has no connection with

the rest of the house and is usually occu

pied by shops. The entrance is always

high enough to admit a mounted horse

man with ease. Around the courtyards

are galleries, supported by arches or pil

lars. The living rooms open upon these

galleries. Servants are cheap and

faithful.

There are several good hotels in

Quito—the Royal Palace, Hotel de Paris,

Hotel Americano, and the Casa Azul.

The people of Quito are charming,

courteous, and hospitable. I do not know

any city of its size which contains as
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many intelligent and cultivated people.

Their hospitality is proverbial. I have

continually received presents of sweet

meats, butter, cakes, venison, and even

fish. There are no fish in or near Quito.

They must be brought from Guayaquil

frozen in blocks of ice—a journey of six

days on mule back. I shall always be

indebted to my courteous, cultivated

friends of Quito for their constant kind

ness to me.

The population of Quito is computed

to be about 70,000. Being the capital of

the Republic, the government buildings

and offices are here and also the presi

dential palace. The handsome govern

ment and municipal buildings, the bish

op's palace, and the cathedral surround

the great plaza. There are many beau

tiful churches and convents in Quito.

The church of the Jesuits is superb, with

its interior a mass of scarlet and real

gold. Singers from Europe are attached

to the choir. Here in the capital, above

the clouds, is one of the prettiest theaters

in South America.

The Commercio and Tiempo, the lead

ing newspapers, are progressive, well

edited, and influential.

The mean temperature of the city is

about 60 degrees. The thermometer

scarcely ever rises above 70 degrees or

sinks below 50. The mornings and even

ings are cool, the middle of the day

warm. The climate is delightful—never

hot, never cold—a perpetual early spring.

Consumption and pulmonary diseases are

practically unknown. Many marvelous

cures have been accomplished in cases of

consumption where hope had been given

up. There are many people who would

pay any price to be delivered from the

great white plague. Quito seems to be

a cure. The days and nights are of

twelve hours' duration the year round.

The difference between sun and shade is

10 degrees. This difference is felt at

once by moving from sun to shade or

vice versa. A journey of four hours

from the city will place the traveler in the

region of eternal frost, or in the space of

half a day he can descend to the deep and

sultry valleys which separate the mighty

chains of the Andes. This variation of

temperature, depending upon elevation

and occurring between narrow limits,

furnishes a daily and diversified supply

of vegetable food, from the banana, pine

apple, orange, and plantain, to wheat,

corn, potatoes, cabbages, salads, apples,

pears, grapes, and strawberries. Hens

lay so persistently that medicine has to

be given to them to save their lives. As

the climate is cool and the houses un-

heated, daily and frequent exercise on

foot or on horseback is absolutely neces

sary. On leaving the city it is difficult

to avoid the sun, as trees are scarce ; but

sunstroke is unknown. Mosquitoes,

snakes, scorpions, tarantulas, and rats

are unheard of. There are no bugs or

beetles.

The flora of Quito is beautiful and in

exhaustible. Roses bloom all the year

round ; wild flowers cover the sides of

courtyards and ruins ; tulips, orchids,

pinks, and lilies bloom winter and sum

mer, and geraniums run riot over walls

and roofs.

COMMERCIAL TROSPECTS

Ecuador is a sound-money country

and has never issued paper money. As

the Ecuadorians have demonstrated in

the past their good sense in this matter,

the actual currency, which is on a gold

basis, is unlikely to be disturbed in the

future.

Ecuador has no foreign debt. The

only foreign debt incurred has been paid

off. This was the money borrowed dur

ing the struggle for independence. The

only obligation of the government at

present is the interest on the bonds issued

for the construction of the Guayaquil

and Quito Railroad. Development al

ways follows the railroad.

Ecuador is the principal producer of

cocoa and ivory nuts in the world. On

the coast, coffee, rubber, bananas, sugar

cane, rice, cotton, and tobacco grow lux

uriantly. Upon the plateaux of the high

districts are produced wheat, corn, oats, .

beans, potatoes, and all the principal.



 



 

From stereograph, copyright 1906, by Underwood & Underwood, New York

Llamas and Their Driver, a Native Indian of Inca Descent

These tough little beasts are akin to the Arabian camel and are used commonly for beasts of

burden on rough mountain roads in the Andes. They can carry 100 pounds apiece and travel nearly

all day, picking up their food as they go along in the form of wayside grass, twigs, etc.
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cereals of the Temperate Zone. This

section also supplies cattle, horses, sheep,

and pigs. There is abundant pasture all

the year. It is an agricultural country.

The establishment of industries is wel

comed. The rivers on the coast and the

streams in the mountains furnish ample

and cheap water power. Some of the

industries which would give results are

banana planting on the coast, where land

and labor are cheap, the crop finding a

ready market ; lard-refining, as immense

quantities are imported by way of Pan

ama and Cape Horn to supply Ecuador,

Peru, and Chile ; cotton and woolen

mills for the same markets ; cement

works to supply public construction and

railroad building; furniture factories,

china and glass works, distilleries, and

canning and preserving factories—all

these industries would find the necessary

elements, raw material of the best quality,

and cheap labor. For cement the coun

try provides all the materials ; also for

china and glassware ; for shoes, fine

leather and hides ; for furniture, a great

variety of useful and precious woods.

There is enough land on the coast avail

able to supply the banana market of the

world. The fisheries around the Gala

pagos Islands, which belong to Ecuador,

are well stocked with turtle and codfish.

The climate is mild, the sea is calm, and

there is abundant salt. There are exten

sive coal deposits in the province of

Azuay and gold and silver in the prov

inces of Eoja. El Oro, and Esmereldas.

Ecuador is a rich country awaiting de

velopment, where there are opportunities

for the capital and spirit of foreigners.

The Republic has good currency,

cheap labor, plenty of water power,

abundant raw material of superior qual

ity, many rivers on the coast for trans

portation, and a railroad into the in

terior. I hit the doors of trade cannot be

opened unless the merchants and capital

ists of this country heed the invitation

and enter the markets, in which they are

assured a preferred place, and lay the

lines of mutual trade relations that will

redound to the advantage of the coun

tries concerned.

This initiative must be found here,

and it is certain that commercial inter

ests of this country and the American

investors will put the sickle into the field

sowed by our great Secretary of State,

the Hon. Elihu Root, and already ripen

ing.

Germany, Great Britain, and France

are in the field, Great Britain having a

larger trade balance to her credit than

this country enjoys. The success of the

European trader is due to his closer

study of the needs of the people. They

have their particular predilections in

trade, and these can only be ascertained

by a careful study of their lives and

wants.

America has the world as her market,

but it is in the line of self-interest that

she should stimulate, encourage, and de

velop the South American trade.

PERSIA-PAST AND PRESENT*

THE recent death of the Shah of extensive journeys through the ancient

Persia and plans in that coun- kingdom. The chapter on the ruins of

try for a constitutional assem- Persepolis, which was founded by

bly lend special interest to this handsome Darius the Great in 500 B. C, and which

volume. The author, who is professor flourished for many centuries thereafter,

of Indo-Iranian languages in Columbia is particularly interesting. Through the

University and a well-known writer on courtesy of Messrs Macmillan Co., the

the Zoroastrian beliefs, describes some publishers, we are enabled to republish

•Persia—Past and Present. A Book of Travel and Research. By A. V. Williams Jackson.

With more than 2co illustrations and one map. Pp. 490. 6% by 9 inches. New York : The

Macmillan Co. 1906. $4.00 net.
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Thisandthesucceedingillustrationsarefrom"Persia—PastandPresent,"byProf.A.V.WilliamsJackson,andare

copyrighted,1906,bytheMacuiillanCo.
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Subject Nations Bringing Tribute to Xerxes

 

A Rock Panel Below the Tombs of Darius and Xerxes

Carved at least 700 years later. It represents the surrender of the Roman Emperor Valerian (260

A. D.) to the Persian King
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several views of this remarkable city. On

page 92 is given an illustration of the

portal to what is probably the tomb of

Xerxes. There are four such tombs in

a row carved out of a solid rock cliff.

One has been identified as the tomb of

Darius, and the others are probably those

of Xerxes, Artaxerxes, and Darius II.

The entrance to each is so high that from

the ground ropes and ladders must be

employed to reach it. Each tomb is a

lofty chamber entirely carved out of

rock, now empty except for numerous

bats and birds. But even more wonder

ful are the vast masonry terrace on which

were built the palaces of the kings and

the triple wall surrounding it. Here

Alexander the Great, according to tradi

tion, held a great orgy, and then burned

the palaces and the royal library, with all

its manuscripts, in order that posterity

might know nothing of its former

grandeur. The Mohammedans, who

came later, scoured the country for man

uscripts. One governor issued an edict

that every Zoroastrian should bring him

about 14 pounds of Zoroastrian and Par-

see books, in order that all these books

might be burned, and he concluded his

mandate with the order that any one who

disobeyed should be put to death. No

wonder the history of these people is

shrouded in mystery.

The publishers are to be commended

for the excellent map, an expense which

few publishers are willing to incur. A

valuable bibliography and index are also

given.

AN ICE WRAPPED CONTINENT*

TO the south of Magellan Strait

there is a supposed continent,

twice the size of the United

States, which is justly called the most

mysterious land in the world. During

the last few years five expeditions from

as many nationalities have sought to un

ravel the wonders of this vast region, but

only one expedition, the British South

Polar expedition under command of

Captain Robert F. Scott, R. N., has suc

ceeded in getting near enough to do ex

ploring work. This expedition was

planned by the Royal Geographical So

ciety of London and assisted financially

by the Royal Society and by the British

government. It sailed from London July

31, 1901, on The Discovery, which had

been especially built for the work, and

returned to England September 10, 1904.

An unfortunate attack of scurvy during

the first year, caused by tinned meats,

and the fact that three relief ships were

sent after it, unnecessarily it developed

afterward, at first somewhat dampened

the enthusiasm with which the discoveries

of the expedition were received, but the

scientific reports now appearing show

that immense additions have been made

to our knowledge of the "bottom of the

globe."

Captain Scott was very wise as well as

fortunate in his choice of base, which he

established at the western end of the

great ice barrier, under the shadow of

two lofty snow-clad volcanoes, Mounts

Terror and Erebus, which Ross had seen

in state of violent eruption 60 years be

fore. To the east stretched the unending

plain of the ice barrier, while to the west

towered a great range of mountains, with

peaks 9,000 feet in height. The first year

efforts were concentrated in exploring

the ice barrier, and the second to dis

covering what lay behind the chain of

mountains.

THE GREAT ICE BARRIER

"Perhaps of all the problems which lay

before us in the south, we were most

*A review of "The Voyage of The Discovery," by Captain Robert F. Scott, with 260 full-page

and smaller illustrations, by Dr E. A. Wilson and others, 14 colored plates, and 2 maps. 2 vols.,

556 and 508 pages. New York : Imported by Charles Scribner's Sons. $10.00 net.



 

TheGreatIceBarrier

CaptainScottsailedfor500milesalongthiscontinuouscliffofice,whichrisesfrom10to280feetabovethesea.Healso
traveled400milesoveritstraightintotheinterior—from78°to82017'southlatitude—buteventhendidnotreachorseeitsend.

Thebarrierisafloat,butisapparentlywearingawayattherateofaboutone-halfmileayear.CaptainScottreportsthatithas
receded30milessinceSirJamesRossexamineditsfront.Thisandsucceedingillustrationsarefrom"TheVoyageofTheDiscov

ery,"byCaptainRobertF.Scott
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The Highest Ice Wall Seen (about 280 feet in height)

keenly interested in solving the mysteries

of this great ice-mass. Sixty years be

fore, Ross's triumphant voyage to the

south had been abruptly terminated by a

frowning cliff of ice, which he traced

nearly 400 miles to the east ; such a phe

nomenon was unique, and for sixty years

it had been discussed and rediscussed,

and many a theory had been built on the

slender foundation of fact which alone

the meager information concerning it

could afford."

Before taking The Discovery to her

permanent quarters, Captain Scott

coasted along the entire front of this bar

rier, and determined that it extended

from the volcanoes Erebus and Terror

for nearly 500 miles to an ice-clad land on

the west, which he discovered and named

King Edward VII Land. When he after

ward charted the track of the ship he

found he had sailed from 20 to 30 miles

farther south than Ross had done ; in

other words, that 20 to 30 miles of ice

barrier had worn off since Ross had

seen it.

At one point he halted the ship and

moored her to the barrier for a day,

while different members of the staff as

cended in a captive balloon to 800 feet

elevation. While lying alongside the ice

wharf for 24 hours, the ship and wharf

rose and fell together. The depth of

water here was 315 fathoms.

Captain Scott makes the important ob

servation that the surface current set into
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the barrier and under the ice for

a certain time, then turned and

set out again to sea. It would be

very interesting to know how far

"inland" this flux and reflux

penetrates.

During the first spring and

summer Captain Scott, Lieuten

ant Schackleton, and Dr Wilson

advanced 400 miles due south

across the barrier to 82° 17'

south latitude. When they

halted they could see to at least

840, but the barrier still stretched

ahead, apparently unending. If

the dogs had not failed the party,

they would probably have suc

ceeded in getting farther, but, as

it is, they beat the record for the

"Farthest South" by several de

grees.

This ice barrier is probably

thrust off of some great body of

land enveloping the South Pole.

While the barrier is wearing

away in front, as proven by the

fact of its retreat of 30 miles in

60 years, it is being constantly

fed in the rear; in fact, its recession in

front would be considerably more rapid

if the loss was not balanced by additions

in the rear.* How far off the source is,

is a mystery ; and when we bear in mind

the scarcity of precipitation iu such

southern latitudes, it is almost impossible

to imagine where the supply is to be

found.

The following year Lieutenant Royds

led a party about 100 miles across the

barrier to the east. Like Scott, he found

it level everywhere.

It was on this journey also that a most

interesting series of magnetic observa

tions were taken by Bernacchi, who car

ried with him the Barrow dip circle, an

especially delicate instrument. The great

value of these observations lies in the fact

that they were taken in positions which

were free from all possible disturbances,

either from casual iron or from land

masses : the positions also run in a line

which is almost directly away from the

*Voyage of The Discovery, vol. 2, p. 42r.

 

 

Examining the Ice Barrier from a Balloon

Magnetic Pole, and consequently the

series is an invaluable aid to mapping out

the magnetic conditions of the whole of

this region.

THE MOST DESOLATE LAND IN THE WORLD

During the entire march of 400 miles

southward over the ice barrier, Captain

Scott had been flanked by a lofty moun

tain chain on the right at a distance of

about 50 to 30 miles. The peaks he

named after prominent Englishmen and

supporters of the expedition, Mount

Markham (15,000), Mount Longstaff

(10,350), etc. At the end of the march

he had tried to reach this land, but an

immense chasm (page 102) barred his

way. On his return to the ship, after an

absence of 93 days, he found that Lieu

tenant Armitage had discovered a route

across this chain of mountains, beyond

which he reported a limitless ice-covered

plateau at an elevation of 8,000 feet and

flat as a table. Armitage, however, did
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not attempt to advance across the plain.

The following year Captain Scott and

several companions ascended to this

plateau by Armitage's route. Their dogs

had all failed and the men were obliged

to drag the heavy sledges. It was a

heavy pull, as they had to climb 9,000

feet in 70 miles, up a rough glacier.

Captain Scott traveled to the westward

about 200 miles across this plateau, which

did not vary in altitude more than 60 or

70 feet. At one point he passed directly

south of the Magnetic Pole.

"The error of our compass had passed

from east to west and was nearly at its

maximum of 1800 ; although I could not

calculate it accurately at the time, I could

get a good idea of its amount by observ

ing the direction in which the sun reached

its greatest altitude. The reader will see

that from a magnetic point of view this

was a very interesting region. We were

directly south of the South Magnetic

Pole and the north end of our compass

needle was pointing toward the South

(geographical) Pole.

"To show what a practical bearing this

reversal of the compass had, I may re

mark that in directing Skelton on his

homeward track to the eastward, I told

him to steer due west by the compass

card. It is only on this line or the similar

one which joins the northern poles that

such an order could be given, and we

were not a little proud of being the first

to experience this distinctly interesting

physical condition in the Southern Hemi

sphere.

"There can be little doubt, I think, that

the wind blows from the west to the east

across this plateau throughout the winter,

and often with great violence, as the

high snow-waves show. What the tem

perature can be at that season is beyond

guessing ; but if the thermometer can fall

to -400 in the height of the summer, one

can imagine that the darker months pro

duce a terrible extremity of cold.

"The interior of Victoria Land must

be considered the most desolate region in

the world. There is none other that is at

once so barren, so deserted, so piercingly

cold, so wind-swept, or so fearsomely

monotonous.

"When the reader considers its geo

graphical situation, its great elevation,

and the conditions to which we were sub

jected while traveling across it, he will, I

think, agree that there can be no place on

earth that is less attractive.

"This great ice-sheet is unique; it has

no parallel in the world, and its discovery

must be looked upon as a notable geo

graphic fact."

ICE-FLOWERS

In his diary, Captain Scott gives the

following description of the only flowers

they saw :

"March 30 (Easter Sunday).—Like

yesterday, a fine day, with a light north

erly breeze. This is a season of flowers,

and behold! they have sprung up about

us as by magic—very beautiful ice-

flowers, waxen white in the shadow, but

radiant with prismatic colors, where the

sun rays light on their delicate petals.

It was a phenomenon to be expected in

the newly frozen sea, but it is curious

that they should come to their greatest

perfection on this particular day. The

ice is about five inches thick and free

from snow ; consequently the ice-flowers

stand up clear-cut and perfect in form.

In some places they occur thickly, with

broad, delicate, feathery leaves ; in others

the dark, clear ice surface is visible, with

only an occasional plant on it ; in others,

again, the plants assume a spiky appear

ance, being formed of innumerable small

spicules.

"The more nearly one examines these

beautiful formations, the more wonderful

they appear, as it is only by close inspec

tion that the mathematical precision of

the delicate tracery can be observed. It

is now established that on the freezing of

salt water much of the brine is mechan

ically excluded. Sea-ice is much less

salt than the sea itself, and what salt re

mains is supposed only to be entangled in

the frozen water. The amount of salt

excluded seems to depend on the rate at

which the ice is formed, and while some is
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excluded below the ice-surface, some is

also pushed out above, and it is this that

forms the ice-flowers. The subject is

very fascinating, and we have already

started to measure the salinity of ice

taken from different depths and formed

under various conditions ; the ice-flowers

themselves do not seem to constitute a

saturated solution of brine, and why they

should differ in form in various places

seems beyond explanation."

THE EMPEROR PENGUIN

"We had felt that this penguin was the

truest type of our region. All other

birds fled north when the severity of

winter descended upon us ; the Emperor

was alone prepared to face the extremest

rigors of our climate; and we gathered

no small satisfaction from being the first

to throw light on the habits of a creature

that so far surpasses in hardiness all

others of the feathered tribe.*

"Not many birds undertake to lay

their eggs in the darkness of a polar

winter, nor do many birds appear to

think that sea-ice is the most attractive

ground to 'sit' on. And when, in addi

tion to this, we find the Emperor pen

guin hatching out its chicks in the coldest

month of the whole Antarctic year, when

the mean temperature for the month is

i8° below zero, Fahrenheit, and the mini

mum may fall to -68°, I think we may

rightly consider the bird to be eccentric.

"The Emperor penguin stands nearly

four feet high, and weighs upward of 80

to 90 pounds. He is an exceedingly

handsome bird, with a rich black head, a

bluish-gray back and wings, a lemon-

yellow breast, with a satin-like gloss on

the feathers, and a brilliant patch of

orange on the neck and lower bill. His

movements are slow and stately, and the

dignity of his appearance is much in

creased by the upright carriage of his

head and bill. When a group of these

birds is met with in the middle of the

* This description of this remarkable bird is

from the chapter on "Antarctic Fauna," by Ed

mund A. Wilson. Voyage of The Discovery,

vol. 2, p. 469.

desert ice, where all around is gray and

cold and white and silent, the richness of

their coloring strikes one very forcibly.

Their voice is loud and trumpet-like, and

rings out in the pack-ice with a note of

defiance that makes one feel that man is

the real intruder. They have no fear,

but an abundance of inquisitiveness, and

a party such as I have mentioned will

walk up to one with dignity, and stand in

a ring all round, with an occasional re

mark from one to the other, discussing,

no doubt, the nature of this new and up

right neighbor.

"The method employed by the Em

peror penguin for carrying the egg and

chick upon his feet is shared also by the

King penguin of the sub-Antarctic area,

as we saw in our visit to their rookeries

in the Macquarie Islands. The King

penguin we saw as he sat in mud and

puddles, with his single egg upon his

feet, and now we saw the Emperor pen

guin doing precisely the same thing with

his single chicken to keep it off the ice;

and we are agreed that the term 'pouch,'

which has been used in this connection, is

one which not only does not describe the

matter, but is anatomically wrong and

misleading. The single egg, or the

chick, sits resting on the dorsum of the

foot, wedged in between the legs and the

lower abdomen, and over it falls a fold of

heavily feathered skin, which is very

loose, and can completely cover up and

hide the egg or chick from view. When

the chick is hungry or inquisitve, it pokes

out from under the maternal (or pater

nal) lappet a piebald downy head of black

and white, emitting its shrill and persist

ent pipe until the mother (or the father)

fills it up.

"The feeding is managed as with cor

morants and many other birds, the little

one finding regurgitated food when it

thrusts its head inside the parent's mouth.

"I think the chickens hate their parents,

and when one watches the proceedings in

a rookery it strikes one as not surpris

ing. In the first place, there is about one

chick to ten or twelve adults, and each

adult has an overpowering desire to 'sit'
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on something. Both males and females

want to nurse, and the result is that when

a chicken finds himself alone there is a

rush on the part of a dozen unemployed

to seize him. Naturally, he runs away,

and dodges here and there till a six-stone

Emperor falls on him, and then begins a

regular football 'scrimmage,' in which

each tries to hustle the other off, and the

end is too often disastrous to the chick.

Sometimes he falls into a crack in the ice,

and stays there to be frozen while the

parents squabble at the top; sometimes,

rather than be nursed, I have seen him

crawl in under an ice-ledge and remain

there, where the old ones could not reach

him. I think it is not an exaggeration to

say that of the 77 per cent that die, no

less than half are killed by kindness."

SOME INTERESTING OBSERVATIONS

The power of the midnight sun in

these latitudes is illustrated by the fact

that when several members of a party

were caught on a ice-floe for several

hours without matches, Dr Wilson was

able to produce a light for their pipes

from a small pocket magnifying glass.

During the summer the biologist of the

staff succeeded in growing a crop of

mustard and cress. He raised some on

flannel and with chemicals, but the best

result was obtained from Antarctic soil,

"which is evidently most productive."

No vegetation of any kind was seen

anywhere, but, on the other hand, they

found an abundance of animal life, so

that no party wintering in the Antarctic

regions will have difficulty in providing

themselves with fresh food.

On their ascent to the inland plateau

they "passed two more carcasses of Wed-

deli seals ; the last was at the greatest

altitude we have yet found one, nearly

5,000 feet above the sea ; it grows more

than ever wonderful how these creatures

can have got so far from the sea. We

never satisfactorily explained this matter.

The seal seems to crawl to the shore or

the ice to die, possibly from its instinctive

dread of its marine enemies ; but unless

we had actually found these remains, it

would have been past believing that a

dying seal could have transported itself

over fifty miles of rough steep glacier

surface."

The dogs which had been brought

from Siberia had the unpleasant ex

perience of molting in winter, which was

the Arctic summer, but their fur soon

came out again.

The members of the party kept up

their good spirits by outdoor games. One

of the most spirited contests was a game

of hockey April 7 by "The Married and

Engaged vs. The Single," the match

being played in a temperature of -400.

AMERICAN EXPLORERS OVERLOOKED

Every one who reads Captain Scott's

narrative as given in "The Voyage of

The Discovery" must admire the strong

and hearty personality of the leader. He

is full of energy, and not only did the

hardest work himself, but was able to

get others to follow him willingly and

cheerfully. His lieutenants and men like

wise command our respect for their cour

age, fidelity, and faithful work.

It is unfortunate, however, that in his

resume of what has been done in the far

south by previous explorers he completely

overlooks the two Americans who dis

covered the Antarctic Continent—Pal

mer, who first saw the western half of

the continent, now called West Antarc

tica, and Admiral Charles Wilkes, who

first sighted and defined the eastern half

of the continent, known as Wilkes' Land.

To quote Major General A. W. Greely,

U. S. Army:

"Captain Scott is happier as an ex

plorer than as an historian. From his

narrative and charts is absent the name of

the American who discovered the Ant

arctic Continent, Captain N. B. Palmer.

Further, not only does Scott omit men

tion of Palmer and erase his name from

the Antarctic map, but he gives the credit

for the first discovery of land in the

Antarctic regions to the distinguished

Russian navigator, Bellinghausen.

"The discovery in the summer of 1820-

182 1 of Palmer Land, from the summit of
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Deception Island, South Shetlands, is de

scribed in Fanning's Voyages, p. 435.

Captain N. B. Palmer, in the sloop Hero,

visited this land, and on his return pas

sage fell in with Bellinghausen, whom

Palmer informed of the mountainous

land to the south."

But more remarkable was the voyage

of Admiral Charles Wilkes, in 1840. To

quote Edwin S. Balch, author of "Ant

arctica :"*

•National Geographic Magazine, 1903,

p. 218.

"With unsuitable, improperly equipped

ships, amid icebergs, gales, snowstorms,

and fogs, Wilkes followed an unknown

coast line for over 1,500 miles, a distance

exceeding in length the Ural Mountains.

It is the long distance which Wilkes

traversed which makes the results of his

cruise so important, for he did not merely

sight the coast in one or two places, but

he hugged it for such a distance as to

make sure that the land was continental

in dimensions. The expedition noticed

appearances of land on January 13; it
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Emperor Penguin and Chick

sighted land almost surely on January 16,

from 1 570 46' east longitude, and again

more positively on January 19, from 1540

30' east longitude, 66° 20' south latitude.

On January 30 the size of the land was

sufficiently ascertained to receive the

name 'Antarctic Continent,' and this dis

covery of Wilkes is the most important

discovery yet made in the Antarctic."

Impartial geographers in due time rec

ognized the importance of Wilkes' dis

covery, and in recognition of his work

affixed the name Wilkes Land to the por

tion of the Antarctic Continent along

which he coasted.

The homeward track of The Discovery

disproved the existence of merely a small

part of Wilkes Land, namely, Eld Peak

and Ringold's Knoll, to the east of Ade-

lie, but Captain Scott adds that "whilst it

is certain that we must reject Wilkes

Land to the eastward of Adelie Land,

Wilkes' soundings still remain as a guide

to the limit of the continental plateau in

this region. Our own uniform soundings

of 250 fathoms, together with his, show

that there is considerable extent of shal

low sea, limited more or less by the track

of the Wilkes' ships, approximately along

the Antarctic Circle."

The German South Polar expedition

confirmed the opposite end of Wilkes

Land in 1902.

G. H. G.
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THE greatest human spectacle in

India, the most amazing and

complete exhibition of blind re

ligious zeal and superstition in all

heathendom, is the sunrise gathering of

Ganges worshipers along the river bank

at Benares. It is such an incredible

thing that the winter tourist cannot real

ize that he sees the spectacle when the

fewest Hindus are taking part; and it is

impossible to conceive how the thirty

and fifty thousand bathers of a winter's

morning, are doubled and trebled on the

occasions of the great summer festivals,

and the imposing river front of the sa

cred city is one solid mass-meeting three

miles long. The half cannot be told one,

and roaming up and down the river front

two - and three mornings in succession

leaves one as much amazed and im

pressed as on a first morning. One has

heart-sinking doubts of the Christian

missionaries ever being able to make

headway with such a people, against such

bigoted zealots. But, as Gautama Buddha

once won them from Hinduism at this

very place and held them to his purer

faith for generations, they can be con

verted again.

THE SACRED CITY

Benares, as a sacred city resting on

Shiva's trident spear, has been the goal

of Hindus for all of thirty centuries.

The pious one seeks Benares in sickness

and in health, in prosperity and in ad

versity, to beseech the gods, to implore

their aid, to vow rewards to them and to

fulfill those vows. The dream of his life

is to retire to Benares in his old age, to

die in sacred Kasi, to have his body cre

mated at the edge of "Mother Ganges"

and the ashes committed to her flood.

Every Hindu prince and noble and rich

man has a house at Benares, and it is

the acknowledged center of learning and

culture of the Hindu world. Literature

and astronomy have flourished there for

ages, and colleges of western learning in

struct in the exact sciences and even san

itary science ; yet the old observances

prevail and the Hindu changes his spots

no more than the leopard—for a little

matter of memorizing the words of a

few dozen English text books. He may

lead a life outwardly conforming to Eu

ropean conventions and customs, but,

when ailing.he seeks Benares, to be cured

by the touch and taste of Ganges water;

and dying, he begs to be buried within

sight of the spires and shrines that line

the ghats.

Benares stretches for three miles along

the left, or west, bank of the Ganges, that

there turns northward, and all the city's

extent is sacred ground. Who dies there

on the left bank is sure of exalted estate

hereafter; while the right bank is deso

late and accursed, and whoever dies on

that stretch of Ganges shore becomes a

donkey in the next incarnation, without

hope forever. One bank of the muddy

stream is steep and high, crowded with

palaces, temples, and hanging gardens,

with the broad, magnificent flights of

steps, called ghats, sweeping down be

tween them to the river's edge. The op

posite shore is low and sandy—a flat

land, useful only for sunrise effects. The

Maharajah of Benares has a white mar

ble palace on the right bank, far up

stream, its terraces and marble-screened

balconies commanding a noble view of

the whole stately city front ; but the

prejudice is not allayed. No one dies in

this Ramnagar palace, nor in the village

behind it, if mortal effort can prevent.

The dying are bundled into boats in
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Morning Strollers on the River Bank, Benares

panic haste, for it is as good to give the

death rattle on Mother Ganges' breast

as on the Benares shore.

The traveler coming up from Calcutta

gets a bewildering and better view of the

splendid city front as he crosses the high

railway bridge across the Ganges—-the

fortified iron structure made real to

every one in Mrs Flora Annie Steel's

"Voices of the Night." Then the long

fantastic line of the ghats is succeeded

by three miles of suburbs, of dingy plas

ter and adobe walls and dusty tamarind

trees, the commonplace railway station,

and the vast spaces of the Cantonment,

or European settlement. A British regi

ment is always quartered beside this hot

bed of fanaticism, political conspiracy,

and disaffection and all heathenish pos

sibilities. The officers and the many offi

cials of the civil service give Benares a

considerable English community, that

has its church and club, its tennis courts

and polo ground.

Sight-seeing begins at Benares before

daybreak, and one drives through the

two miles of uninteresting streets in the

starlight and gray gloaming, across to

the boats at the river bank. In mid

winter, the "cold-weather" months of

Indian travel, it is bitterly cold at that

hour—hoar frost on the ground, blue

and lilac frost haze in the air. One

needs all the fur wraps and rugs he can

get to drive down to the river, yet is

glad for the shelter of a sun umbrella

before noon.

Every one at that hour was hurrying

in the one direction, and when we had

raced down the great steps and the

houseboat was poled off from the bank,

all the river front was before us like a

theater stage lighted by the rising sun

striking full upon it. As the sun shone
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red, orange, and yellow through the

thick frost haze, a great murmur of

voices rose from the length of the ghats,

the tens of thousands of fervent wor

shipers, standing on platforms built over

the water and standing waist deep in

the water, repeating in muttered chant

the ancient Vedic hymn. They dipped

themselves beneath the swirling mud

flood ; they lifted the water in jars and

poured it over their heads ; they lifted it

in their hands and let it trickle through

their fingers or run down their arms, and

they dipped tufts of sacred grass in the

water and sprinkled themselves ; they

pressed their nostrils, they twisted their

fingers, and did all manner of motions

as they chanted and muttered to them

selves, each one rapt, intent, absorbed

entirely in the long religious recitals.

They paid no heed to us, nor to any

happenings, for the Hindu ritual is so

elaborate and exacting that if they should

make a slip or omission, they would have

to begin the long ritual all over again.

For the priests and high-caste Brahmans,

the daily prayers are of two hours' dura

tion by the water side, and continue all

day ; but the ordinary man of Benares'

bazars gets his morning ceremony done

in far less time, wades back to shore and

dry garments, spots and stripes himself

with fresh caste marks for the day. He

fills a brass jar with water and strolls

along the ghats with the crowd, stops for

a prayer or two. salaams to a cow or two,

pours his water offering over some

greasy black image, and his religious

work is done.

There is no evidence at the ghats that

Hinduism is dying out, but the census

tables give one gratifying data. Not

every believer goes to the Ganges each

morning, by any means. Tens and tens

of thousands must shirk their religious

duties entirely ; for, as the city has a fixed

population of 222,400 and a floating pop

ulation of ten to thirty thousand, it is

only an eighth or tenth of them all that

hail the sun across Mother Ganges.

There are eighty thousand priests fatten

ing in Benares temples, yet they are not

all there at the river's brink either. All

who go are in evidence, with the lime

light of the rising sun full in their faces,

save the few high-caste and noble

women, who arrive before daylight and

arc rowed out in curtained boats to bathe

and pray unseen in mid-stream. It must

require physical courage as well as re

ligious zeal to breast that cold, muddy

current on a frosty morning; and, as the

majority of these people have only a

double cotton sheet for promenade toilet,

one shivers sympathetically and wonders

at the death rate from pneumonia.

The sun transforms the scene when it

conquers the haze and throws clear yel

low beams upon the solid and fantastic

buildings and the white-robed company.

The air mellows, and one basks in the

sun thankfully, as do the beggars and

fakirs, who shake off their wrappings of

mat and sacking, and creep like numb

flies to the side of sunny walls. They

sit there until some ostentatious Hindu

comes along doling out rice to the poor

as a means of acquiring merit and favor

with the gods—and to be seen of men.

These ascetics, grotesque in their pow

dering of ashes and their rags, touch the

sense of humor more than anything else

and give one relief in the long-drawn

panorama of heathen blindness.

THE WOMAN'S GHAT

The boats are rowed along, close in

shore, barely avoiding the most devout

ones, who wade farthest out, and all the

way there is the same spectacle of re

ligious zeal and spiritual exaltation. At

the Woman's Ghat every woman carries

a brass lota, or water jar, or a still larger

and heavier jar of red pottery, and the

unending procession of gracefully-

draped figures going up and down the

broad ghat is an unending delight.

Swathed head and all in their winding

saris, they wade into the river and pray,

one is sure, to every Hindu deity which

the ten fingers represent to let them come

into the world again in some human form

less ignoble than a woman's. They go

back to shore and deftly envelop them-
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selves in fresh saris and drop the wet ones

to the steps without once uncovering the

face or exposing more than the feet and

hands. They scour their brass lotas with

Ganges mud, they wash their hair with

sacred muck and fill the jars to take

home at the very mouths of the city sew

ers. The devotees show no fastidious

choice in dipping the water they drink.

All is Ganges water and all is sacred,

even when the surface is afloat with city

refuse discharging from the drain pipes

at their very elbows. At some sewer

mouths the fanatics even seem to stand

thickest and sip the sewerage most as

siduously, praying to the gods meanwhile

to protect them from plague and all dis

eases. The British government has fur

nished a model water supply and sanitary

sewerage, but the Hindus prefer Ganges

filth to municipal drinking fountains, and

there is no way to make them do other

wise.

THE BURNING GHAT

The cremation ground is only a waste

space of grimy sand and gravel between

two stone terraces, a neglected bank gul

lied by rains, with pyres, building and

half-consumed, scattered irregularly, and

ghouls poking among the ashes for coins

or jewels. More systematic ghouls carry

pans of ashes to the water's edge and

wash this pay dirt like any placer miner.

Alongside this revolting sequel to yester

day's burnings, lie fresh bodies, wrapped

in white sheets and garlands of mari

golds. The bodies are dipped in the

Ganges and laid in rows, with the sacred

stream laving their feet and profane

ghouls washing pay dirt from yester

day's pyres between and beside them,

shaking grime and cinders over the hap

less, flower-wreathed bundles.

This rude, open-air crematory is the

monopoly of the domri, lowest caste of

all peoples, who charge extravagantly for

their services, for the wood, the oil, and

the flame which lights the funeral torch

for touching off the pyre. The earlier

in the morning the burning occurs, the

greater merit and certainty of paradise

for the dead one ; and the domri's charges

run from extravagant sums for burning

the rich and noble at sunrise, and de

crease toward noon and afternoon, when

the very poor and the jail criminals are

hurriedly burned, or half-burned, for a

few annas, and the rubbish and bones

shoveled down the bank. Only the

highest-caste Brahmin priests and the

holy fakirs escape the torch. These ex

alted beings are supposed to be so holy in

life that fire is not needed to purify them.

The flower-garlanded fakirs are rowed out

to mid-stream and committed to Mother

Ganges to carry them down to the sea—if

alligators do not first consume them.

As the sun mounts and the air grows

golden and softly warm, and the people

finish their orisons, the river bank hums

and buzzes with the great social ex

change. All Benares strolls along the

ghats in mid-morning, as all Atlantic

City troops to the boardwalk, all Nice to

the Promenade des Anglais. Big, flat,

palm-leaf umbrellas are tilted against the

too warm sun, saris and garments are

stretched out to dry, and the carrying of

water for household use, the washing of

pots and clothing and vegetables sets

tongues wagging as at any village tank.

Belated Brahmins keep on praying and

performing their rites and gestures,

while their next neighbor on the over

hanging platform shampoos his head or

brushes his teeth; and the "Sons of the

Ganges," a band of robust Brahmins

whose specialty is prayer for the repose

of the dead, bellow the merits of their

particular intercessions above all the din.

Then the fakirs wail and shake their ash-

smeared heads, hold their shriveled arms

the more conspicuously in the ten-year

poses of rigidity, and stretch themselves

more ostentatiously on the beds of nails.

Snake-charmers are there, dancers and

jugglers, and everywhere among the

noisy crowds the sacred cows push their

way, nosing into grain sacks and rice

bowls unhindered, and stately Brahmins,

painted in geometrical devices of the
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highest caste and piety, salaam abjectly

to them—a mad world, a crazy crowd,

surely.

The throng is densest, the buzz and the

bellowing loudest, at the ghat below the

cremation ground, for there are the

sacred pools filled with Vishnu's perspira

tion, and where Devi dropped her ear

ring—good reason for sanctity attaching

to them, certainly. At this storm center

of the holy land of the Ganges bank, the

din and the hot sun are dizzying, and the

mixture of Ganges water, old flower gar

lands, milk, butter, oil, sweetmeats,

spices, and incense, cast into the tank all

day and every day, smells to heaven. The

odor is sickening, the sight of the gar

bage mess more so, and the lepers and

hideous sick folk, who crawl up and

down the slimy steps, are fit figures in

this picture of heathenism triumphant

and undisturbed. Hindu intelligence

may be measured exactly when one con

siders that the priests of the river bank

could easily check these suicidal cele

brants who flock there to drink the putrid

mire in hope of cures.

Perhaps it is well that Mrs Annie

Besant has established her college at

Benares to teach the Hindus their own

religion, the purer faith of Vedic times,

freed from all the idolatrous and crazy

abominations of later days. Nothing

could be as bad as the creed that now

enslaves them. Poseurs and unbalanced

Europeans, who come out to India loudly

proclaiming their willingness to labor

with Mrs Besant to save the Hindus

after this novel plan, return to the world

at the end of each cold-weather season.

The discipline is strict, the ideals high,

the regimen severe at Mrs Besant's col

lege, and even Pierre Loti, after all his

sentimentality over the Hindus, could

not stand the severe and monkish life

prescribed for him by the English

prophetess, and returned to the flesh pots

of the worldly folk.

The fantastic little Nepalese temple on

the river bank is the one living remnant

of Buddhism in Benares, where the

Buddha preached and taught, and con

verted the people from Hinduism. It

is a dark, dragon-eaved structure with

flamentipped gables, sadly reminding one

of Burma and the further east ; but the

Buddhism obtaining there is far from

the simple teachings of the Enlightened

One, who lived in the Deep Park out

Sarnath way.

Aurangzib's mosque, with its two

slender, sky-piercing minarets, is easily

the most conspicuous structure along the

ghats, as the conqueror intended it

should be, and is a galling sight to

Hindu eyes. The few Moslems, who

can manage to still live in Benares, fre

quent it every Friday, and the muezzin

flings his shrill voice from the minaret

as if thousands hung upon his summons ;

but Hinduism has submerged the faith

of the Prophet, as it triumphed over

Buddhism centuries before.

THE PUBLIC LAUNDRY

In every river city there are bathing

ghats, where the people purify them

selves and their garments without the ac

companiment of prayer, and there are

also ghats by the river bank, or tanks

where dhobees swing and pound clothes

and knead them on boards or stones.

The dhobee ghats and grounds are al

ways picturesque, and when one sees the

energy with which they switch and club

the garments entrusted to them, there is

no wonder at the way a wardrobe melts

away in Indian travel. The corrugated

washboard, the clothes-boiler, the labor-

saving soap and soda are unknown and

their advantages undreamed of, or the

Hindu brain would have evolved them

thirty centuries ago, when cerebration

was more vigorous and all customs were

established. The dhobee man and his

harder-working wife slam and squeeze

and hammer now, as they did in the first

ages after the loom was invented, and

when they have spread their dunnage on

dusty turf or handy thorn bush the re

sult is all that could be expected by the

wearers of fine linen.



HOW LONG WILL THE COAL RESERVES OF

THE UNITED STATES LAST?*

By Marius R. Campbell

Of the United States Geological Survey

WITH the exception of food and

clothing, nothing concerns us

so much as fuel. On it we

depend for heat and light to make our

selves comfortable, and for power by

which to bring within our reach all that

goes to make up the material part of our

twentieth-century civilization. Today

power is the mainspring of human activ

ity ; with it modern civilization will flour

ish—will expand and reach out to the

ends of the earth to minister to our pleas

ures or to satisfy our ambitions ; without

it so-called civilization will cease to exist

and humanity will revert to the condition

of primitive man, with brute force as the

only dependence for safety and existence.

If, therefore, power is the foundation

of all of the material things we consider

worth having, is it not well to stop our

mad race for a moment and consider

whence it comes and how much of the

raw material is available for future use?

Without doubt, coal is the only fuel that

today is worth considering, and, so far as

we can see ahead, it will continue to be

the fuel of the future—at least so long as

it is within our reach or until other means

of power production shall supplant it.

Therefore any study of the fuel supply

of the future must be based upon a thor

ough knowledge of coal, its mode of oc

currence, amount from which future

supplies can be drawn, and rate of con

sumption, past, present, and to come.

The importance of the subject is

shown by the growing value of the coal

mining industry in this country. In the

United States in 1905! coal to the

amount of 384,598,643 short tons, hav

ing a value of $476,756,963, was mined.

The value, compared with other mineral

products in the same year, is shown by

the following table :

TABLE SHOWING VALUES OP MINERAL PRO

DUCTS OF THE UNITED STATES FOR I905

(1) Coal .... $476,756,961

(2) Iron . . . 382,450,000

(3) Clay products . . 149,697,188

(4) Copper . . . I39.795.7i6

(5) Oil and gas . . 125,720,254

(6) Gold and silver . 122,402,683

At the present time the United States

is the largest factor in the world's pro

duction of coal, as shown by the diagram

on page 130.

In the diagram given above the pro

duction of the three leading countries is

that for the year 1905 ; of the other coun

tries figures for that year are not avail

able, and the blocks in the diagram repre

sent the production during either the

year 1904 or 1903.

THE GROWTH OF COAL

Coal is derived from vegetable ma

terial, either as accumulations in swamps

from plants growing in situ or as wood

that has been drifted into basins. In

either case the accumulation of vegetable

matter has been covered by earthy ma

terial washed into the swamp or basin

and finally converted into coal. The for

mer hypothesis is more generally ac

cepted than the latter, and it seems to

apply to most of the coal beds of this

country.

The transformation from vegetable

matter into the different grades of coals

is a process not well understood, but it

seems to consist of the breaking up of

hydrocarbons and a partial slow distilla-

*An address to the National Geographic Society, January 22, 1907.

fAll statistics of production given in this paper are taken from U. S. Geological Survey,

Mineral Resources of the United States for 1905.
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opment of joints and slaty cleav

age, has converted the coal into

anthracite.

If the coal is cut by dikes or

sheets of molten lava, as fre

quently has been the case, rapid

alteration occurs and the coal is

converted into coke or anthra

cite coal. Such cases occur only

in fields in which there has been

considerable volcanic activity.

High-grade coals may be pro

duced in this manner, but gener

ally only a small area is affected,

and consequently the results are

not of great commercial im

portance.

The progressive change in

composition is shown in the

diagram on page 131, which rep

resents the actual chemical com

position, as shown by proximate

analyses, from the poorest grade

of Texas lignite to the best qual

ity of Pennsylvania anthracite.

The increasing value is shown

by the relative proportions of

fixed carbon (fixed carbon is the

Diagram Showing the Output of the Principal carbon remaining after the vola-
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Coal Producing Nations

tion under considerable pressure, but

only ordinary temperature. Where the

rocks are undisturbed, this is probably

an exceedingly slow process, but where

the rocks are upturned and broken, the

products of distillation find a ready

means of escape and the metamorphism

may go on at an extremely rapid rate.

Naturally the escaping gases are the

lightest hydrocarbons, and the material

remaining is the heavier, or fixed, car

bon.

In a general way. time is an important

factor in bringing about this change, and

consequently the older carboniferous

coals of the east are more highly altered

than the younger coals of the west. They

are generally converted into bituminous

coals, or, in the case of the eastern fields

of Pennsylvania and Rhode Island, the

intense folding, together with the devel-

tile hydrocarbons have been

driven off at a low heat) and the

decreasing amount of volatile matter and

moisture. In this case the fixed carbon

varies from 19 per cent in the lignite to

88 per cent in the anthracite. The vola

tile matter varies inversely as the fixed

carbon, being greatest in the lignite and

least in the anthracite. The moisture also

diminishes in quantity from the lignite

to the anthracite, but the rate is not reg

ular, since much of the moisture is due

to the conditions of sampling rather than

to the chemical composition of the coal.

The ash is variable, depending largely

upon the amount of earthy matter that

was washed into the old swamp during

the growth of the coal-forming plants.

The presence of ash is an important fac

tor in the commercial value of a coal, but

theoretically it forms no inherent part of

the coal and should not be considered.

In a general way, coals may be divided
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Diagram Showing the Progressive Change in Composition of Lignite, Bituminous

and Anthracite

Note that all the moisture and volatile matter has been expelled in the anthracite

into three main classes—anthracite, and in limited areas in the west, (e)

bituminous, and lignite ; but in the trade Sub-bituminous is applied to coals below

these main classes are broken up into the grade of bituminous, but above that

several groups, which are represented in of lignite. They are black and shining,

the following diagram : but are light in weight and slack badly

diagram showing «.Ass of coal on ,exPosure to the atmosphere. These

coals are common in the western fields

[ Anthracite. . . . { [?] ^^nthracite °f Washmgton> eastern part of Montana,

Ac) Semi-bituminous, northern Wyoming, about Denver in

Bituminous. ..< (d) Bituminous. Colorado, and in northwestern New

((<•) Sub-bituminous. Mexico. (/) Lignite is brown and

lLiKnite (/) Lignite. woody, and occurs in North Dakota,

(a) Anthracite coal is too well known South Dakota, Texas, southeastern Ar-

to need description, (b) Semi-anthra- Kansas, Mississippi, and Alabama,

cite is a low grade of anthracite (c) TH£ N WHy ON£ CQAL WIIX c

Semi-bituminous is a high grade of

bituminous, such as the George's Creek

coal of Maryland, Pocahontas coal of

Virginia and West Virginia, and the The classes noted above include all of

Carboniferous coal of Arkansas, (d) the different kinds of coal that are

Bituminous is the common grade of coal known, but certain peculiarities of coals

found throughout the eastern coal fields within the bituminous class have led to

Coal. .

AND ANOTHER WILL NOT IS

NOT UNDERSTOOD
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Coal Output of Principal Coal Producing States

distinctions which are of great impor

tance ; thus the property of coking, which

is limited entirely to the bituminous class,

has given to coals possessing this pecu

liarity a value far above those coals hav

ing similar composition, but which do

not possess this characteristic. The rea

son why one coal will coke and another

will not is not understood; apparently it

does not depend upon chemical compo

sition, but rather upon some physical

property which no one has been able to

define. A practical test is the only way

tons of coal in 1905, is shown in the

accompanying diagram.

PENNSYLVANIA PRODUCES THE MOST COAL,

BUT MONTANA HAS THE LARGEST

COAL FIELDS

As commonly understood, Pennsyl

vania heads the list with a production

which dwarfs that of all other states into

insignificance. The other states of the

east that occupy prominent positions are

Illinois, West Virginia, Ohio, Indiana,

and Alabama. Of the western states,
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Diagram Showing the Coal Areas of the Various States

Colorado stands at the head, with a pro

duction of nearly 9,000,000 tons an

nually; Wyoming stands second, with a

production of 5,600,000 tons; Washing

ton third, with a production of 2,800,000

tons; New Mexico fourth, with 1,600,000

tons; Montana fifth, with 1,600,000 tons,

and Utah sixth, with 1,300,000 tons.

The areas of the coal fields that lie

within the various states differ greatly,

even more than the production. The rel

ative size of these areas is given in the

following diagram :

To many readers it will be a surprise

to learn that the coal fields of Montana

are more extensive than those of any

other state, and that Texas is a close sec

ond. In this connection it must be un

derstood that each of these states in

cludes an enormous territory, equal to

two or three of the smaller eastern states.

It is true, however, that most of the

coal territory of these states is underlain

by low-grade lignite, and hence the fields

are not so important as their areas would

seem to indicate. The same is true of

North Dakota, which includes an ex

tremely large area of coal territory, but

unfortunately the fuel is wholly lignite

and of comparatively little value.

The extent of some of the coal fields is

largely hypothetical. This is particularly

the case with Washington, where the

present estimate is probably far below

the real extent of the fields. It might

be supposed that Washington had been

explored thoroughly enough to deter

mine approximately the extent of its coal

fields, but the peculiar conditions which

prevail on the west slope of the Cascade

Range make it practically impossible to

settle the question at the present time.

The surface is deeply covered by glacial

drift and vegetation, and it is only where

the great streams rushing down off the

mountain slopes have cut through this
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drift that the coal beds are exposed. In

this way they are known at many local

ities, and it is probable that they are

present in the intermediate covered areas,

but no one is willing to say so until more

prospecting has been done. When that

occurs it is probable that the recognized

area of the coal fields of Washington will

be greatly increased.

The known coal fields of Alaska seem

to be comparatively small, having ap

proximately the same area as the bi

tuminous field of Alabama. Here again

exploration may, and probably will, in

crease the area materially, especially that

of the low-grade lignites of the Arctic

slope.

The area given for the coal fields of

Alabama includes only the bituminous

coal of Carboniferous age in the north

east part of the state. In addition to this,

as shown by the map on page 135, there

is a wide band of lignite-bearing Tertiary

rocks crossing the southern part of the

state. These rocks are known to contain

beds of lignite, but in the presence of

high-grade bituminous coal the lignite

has never been explored, and conse

quently the number of beds, their thick

ness and extent, are not known. It is

possible that when the supply of better

fuel is exhausted, or has fallen below the

demand, the lignite field may be found to

contain an important supply of fuel.

DISTRIBUTION OF COAL IN THE WEST

The eastern coal fields have been

known and worked for so many years

that most persons are fairly well ac

quainted with their extent, the character

of the coal, and the number of workable

beds. In the western states some of the

coal fields are comparatively well known,

but many have never been adequately

explored, and consequently the informa

tion available regarding them is meager.

So far as our present knowledge goes,

the distribution of the various classes of

coal in the western states is as follows:

Anthracite.—Only small areas of an

thracite coal have been found in the

western states and Alaska. Generally

these are the direct result of volcanic

activity, and hence are of limited geo

graphical extent.

The largest field of anthracite coal in

the western states is in Gunnison County,

Colorado, in the Crested Butte region.

Apparently the anthracite in this field is

the result of immense intrusions of ig

neous rock, which have baked the coal

and thus driven off its volatile matter.

The same coal beds only a short distance

away are either bituminous or sub-

bituminous in character. One other oc

currence of anthracite is known in Colo

rado, in the Yampa coal field, in the

northern part of Routt County. In this

locality the coal has been changed to an

thracite by dikes and sheets of igneous

rock, and the field is very limited in

extent.

In New Mexico a small field of an

thracite occurs near Cerrillos, on the

Santa Fe Railroad. The field is small

and the anthracite is due to the baking

effect of an intrusive sheet of igneous

rock.

Utah claims a small field of anthracite

coal in Iron County, near the southwest

ern corner of the state. It has not been

developed and little is known of its ex

tent or value.

In Washington a very small field of

anthracite occurs in the vicinity of a

large mass of igneous rock on Carbon

River, southeast of Tacoma.

The largest anthracite field outside of

Pennsylvania occurs near Controller

Bay, in Alaska. In this field the change

in the character of the coal is said to be

not directly related to volcanic activity,

but to be due to the intense folding to

which the rocks have been subjected.

At the present time anthracite is mined

in the west only in Gunnison County,

Colorado, and near Cerrillos, New Mex

ico.

Coking Coal.—Good coking coal is

scarce in the western fields. The prin

cipal source of supply is the Raton, or

Trinidad, field, in southern Colorado and

northern New Mexico. Seventy per

cent of the coke produced in the western
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Outline Map Showing Coal Areas of the United States

The black areas are anthracite and bituminous ; the shaded areas are lignite

fields comes from this region. Some coke

is also produced in Colorado, on the west

side of the Front Range, at Durango and

in the vicinity of Glenwood Springs.

Other important centers of coke produc

tion are Castle Gate and Sunnyside, in

Utah, and along Carbon River southeast

of Tacoma, Washington. Coke is also

made to a limited extent in Wyoming

near the Black Hills and in southern cen

tral Montana. There are several other

coals that will coke with difficulty, which

may be developed in the future, but the

present prospect is not particularly prom

ising.

Bituminous, Steam, and Domestic

Coal.—This class of fuel is much more

abundant than either of the two preced

ing classes. In New Mexico the largest

deposit of such coal is in the Raton field,

in the north central part of the territory.

Similar coal also occurs in the northern

part of the great Durango-Gallup field,

in the northwest corner of the territory,

and in several small fields south of

Santa Fe.

In Colorado good bituminous coal oc

curs in the fields just mentioned, at Trin

idad and about Durango. It is also

present in the small field south of Can

yon City and in Gunnison County. As

shown on the map, the latter field occu

pies the southeastern point of a large

synclinal basin which extends as far

west as Castle Gate, Utah. The coal

outcrops on the south limb of this basin

in the Book Cliffs west of Grand Junc

tion and along the "Great Hogback"

from Gunnison County northwestward

through Glenwood Springs and Meeker.

Throughout the whole line of outcrop

around this basin the coals are of the

bituminous class, although in places they

belong to the lowest group of the class.

Good bituminous coal also abounds in

the Yampa field, in Routt County. Thus

it will be seen that Colorado has a large

supply of this class of coal.

Utah is also well supplied by the same

basin and by its extension southward

from Castle Gate along the Wasatch

Plateau. There is also a small field at



136 The National Geographic Magazine

Coalville, east of Salt Lake City, and a

field of unknown extent in Iron County,

occupying the Colob Plateau.

Wyoming has bituminous coals along

the line of the Union Pacific Railroad at

or near Hanna, Rawlins, Rock Springs,

and Kemmerer, and also in small areas

about the Black Hills. It is possible that

other areas of bituminous coal exist in

this state, but they are not well known.

Montana has considerable bituminous

coal in the fields along the Northern Pa

cific Railroad west of Billings, about

Great Falls, and in the Crazy Mountains,

but by far the largest areas in the state

carry coal of an inferior grade.

Washington has several bituminous

coal fields along the western foothills of

the Cascade Mountains and at least one

local basin at Roslyn, on the eastern side.

Most of the coals of California are of

low grade, but one bed has been devel

oped in Stone Canyon, in the southeast

corner of Monterey County, that is good

bituminous coal. So far as known, this

is the only coal of this class in the state.

Sub-bituminous Coal.—This class of

coal is abundant in the western fields.

Most of the coal in the south part of the

Durango-Gallup basin is of this class. It

is the only coal found in the Denver

basin and in North and South Parks of

Colorado. The great fields in the north

eastern part of Wyoming, the Bighorn

basin, and most of the fields in Uinta

County contain sub-bituminous coal. All

of eastern Montana is supposed to be

underlain by it, as is also the big field in

the north-central part of the state around

the Bearpaw Mountains. A number of

small fields lying west of Butte, Helena,

and the main Front Range contain coal

of this character, but generally they are

of small extent and probably have little

commercial value. In Washington this

class of coal is abundant, but as a rule

it occurs some distance west of the Cas

cade Mountains.

Lignite.—This class of fuel is found

only in the fields of southern Alabama,

Mississippi, Arkansas, and Texas on the

Gulf slope and North and South Dakota

at the north. It is mined commercially

only in North Dakota and Texas.

THE COAL FIELDS BELONGING TO THE GOV

ERNMENT ARE MOSTLY LIGNITE

Up to the present time we have used

our fuel without a question as to the pos

sibility of its exhaustion, for if such a

thought has entered the mind it has been

dismissed with the optimistic remark that

"the American people are ingenious and

inventive, and when the coal becomes ex

hausted some other source of heating

power will be discovered." Such assur

ance is delightful, but it will not suffice

to keep us warm, nor to turn our mills

and keep trains running when our coal

supply is gone.

Of late, however, the more far-seeing

people have been thinking deeply on this

subject, especially since the recent order

of the President withdrawing tempo

rarily from coal entry 64,000,000 acres

of coal land, and his recommendation to

Congress that the time has arrived to

begin the conservation of our mineral

fuels, and urging upon that body the

passage of laws upon the subject.

In the older fields of the east, with the

exception of Indian Territory, practically

all of the coal land has passed to private

ownership. Therefore the present order

and the interest of the people generally

centers about the coal fields of the Rocky

Mountain region and the Pacific slope.

The former contains an area estimated

at 134,800 square miles, and the latter,

including Alaska, 10,000 square miles, or

a total of 144,800 square miles out of a

total for the whole country of 400,500

square miles.

Of this area of 144,800 square miles of

coal fields of the western states, it is esti

mated that 50 per cent has passed to pri

vate ownership, leaving about 72,000

square miles of coal fields yet belonging

to the government. It must be remem

bered, however, that more than half of

this area is included in the lignite fields

of eastern Montana, North Dakota, and

South Dakota, and when this is deducted

from the figures given above it leaves an
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elusive of Alaska, is 2,200,000,000,000

short tons of coal. These figures convey

a totally inadequate idea of the true

amount. If, however, it were molded

into a block; it would form a cube 7^

miles high, ?y2 miles long, and "jl/2 miles

broad; expressed in another way, it

would form a layer of coal 6]/2 feet thick

over the entire area of the coal fields of

the United States, 40x5,000 square miles

in extent.

Surely such an amount of coal is in

exhaustible. A block jl/2 miles high

IB96TOI9Q5 2.832.599 452 st.

Diagram Showing the Increasing Rate of Consumption of Coal in the United

States

area of only about 33,000 square miles

of fairly good coal, the title to which is

still vested in the United States.

Have we an inexhaustible supply of

coal, as many would have us believe, or

should we begin to husband our re

sources? Is the government justified in

withdrawing all coal from sale, as pro

posed in the recent message of the Pres

ident to Congress ? The answer to these

questions depends largely upon the broad

problem of what is the extent of our coal

supply, how rapidly are we using it, and

is there a possibility that our stock of

fuel will be exhausted in the near future ?

In order to answer these questions, the

writer has attempted to estimate the

amount of coal yet remaining in the coal

fields of the country. Such an estimate

must necessarily be vague and unsatis

factory for the reason that our knowl

edge of the coal fields is limited, but re

cent reconnaissance surveys have been

made over the most important coal fields

of the west, and now it is possible to

make an estimate of their approximate

contents.

THE ESTIMATED AMOUNT OF COAL IN THE

UNITED STATES FIELDS

According to this estimate, the total

tonnage of coal in the United States, ex-

would tower above the highest mountains

on the earth. Is it possible that the peo

ple of this country can use such a mass

of coal ? Before the question is answered

we must determine the rate of coal con

sumption and study the factors of which

it is composed to see if they are liable to

fluctuate greatly in the near future. The

following diagram, prepared from statis

tics of coal production collected by Mr

E. W. Parker, of the United States Geo

logical Survey, shows graphically the

amount of coal produced in each decade

since 1816.

WILL OUR COAL LAST IOO YEARS?

The actual consumption of coal in the

United States during this period has been

somewhat greater than that shown by the

diagram, for some coal has been im

ported, but the diagram shows the rate

at which we have been using our own

coal. The rate of increase is enormous ;

it is simply appalling. As shown by the

diagram, the amount produced in any

one decade is equal to the entire previous

production. The curve indicating the in

crease seems to be going off into the

future in a straight line, and this means

an increased production that no supply,

however great, can withstand for many

vears.
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If the rate of consumption of 1905

were maintained indefinitely, without

change, our coal would last approximate

ly 4,000 years, but if the constantly in

creasing rate which has marked the con

sumption during the past 90 years be

maintained, our coal will practically be

exhausted within 100 years.

The question now remains. Will this

increasing rate hold? In order to an

swer that question we must analyze the

present consumption to see whether all

of the factors composing it will probably

continue to increase in the future as they

have done in the past.

A large part of the coal produced in

this country is consumed by the rail

roads. According to an estimate pre

pared by the Interstate Commerce Com

mission, the amount of coal consumed by

locomotives in 1905 amounted to

106,000,000 tons. Will this increase or

decrease in the future? While it is pos

sible that railroad building in the future

will not be so active as it has been in the

past, there is every prospect of a great

and growing increase in the traffic of ex

isting lines, and this will lead to a con

stantly increasing consumption of coal

unless some new source of power is dis

covered. The same argument applies to

steamship lines, to manufacturing, and to

domestic consumption of coal. In view

of these considerations, it does not seem

probable that the rate of increased con

sumption will be affected materially for

a great many years to come, and hence

the estimate of 100 years will be nearer

the truth than 4,000 years. The real life

of our coal fields probably will be soire-

where between these extremes, and it

seems probable that it may be about 200

years.

If this estimate is even approximately

correct, is it not time for the government

to take some steps to prevent the remain

ing coal of the west from passing to the

hands of corporations, to prevent waste

ful methods of mining and use, and to

conserve for the use of the common peo

ple even this small fraction of the total

coal of the country? No doubt there is.

a great difference of opinion on this sub

ject, but it is hard to see how any fair-

minded person interested in the good of

the people of this country rather than the

corporations can look upon the present

situation with other than concern, and

can fail to unite in an effort to avert the

evil consequences that may be in store

for future generations.

EFFORTS TO OBTAIN GREATER ENERGY

FROM COAL

REALIZING the rapidity with

which our coals are being con

sumed, the government several

years ago established in connection with

the United States Geological Survey a

coal-testing plant to ascertain ( 1 ) means

by which more energy can be obtained

from coal, and (2) whether some of the

coals and lignites previously considered

of little value cannot be utilized. The

waste of the energy of coal in the ordi

nary steam boiler is tremendous, it being

calculated tnat only from 5 to 7 per cent

of the energy is secured. The remaining

93 to 95 Per cent 's lost, owing principally

to wasteful and imperfect methods of

combustion. Prof. Joseph A. Holmes

summarizes the work thus far done as

follows :

In connection with the work of the

United States Geological Survey fuel-

testing plant at St Louis, where a large

number of coals from very nearly every

state containing coal has been tested,

some important results have been devel

oped which would tend toward conserv

ing the coal supply. The most im

portant of these results show that the
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vast brown and black lignite deposits of

the West are available for use in the gas-

producer. It has-been demonstrated that

brown lignite from North Dakota will

produce in some cases more than four

times the power when used in the gas-

producer than when burned under the

boiler. These lignites, containing from

20 to 45 per cent moisture, have always

stood at the bottom of the scale as a

boiler fuel, and they have been used for

power purposes only where it has been

impossible to secure bituminous coal. It

was discovered at the Geological Survey

coal-testing plant that these lignites, in

spite of their high moisture content, can

be utilized commercially to the best ad

vantage in the gas-producer equipment.

In the boiler-room of the fuel-testing

plant, where careful study has been made

of combustion and the conditions govern

ing the methods of firing the various

coals of the United States, it has been

shown that through proper stoking and

superintendence the coal bill of the coun

try could be considerably reduced by this

careful attention to details which is too

often neglected in the average commer

cial plant.

A force of specially trained experts

has been at work for some time making

a careful study of coals which contain too

much ash or sulphur to be available for

commercial purposes. These investiga

tions have been carried on both in the

laboratory and in the field, and the re

sults obtained so far look forward to a

time when these dirty coals can be

greatly improved by proper washing or

other means of mechanical preparation,

and as a result many low-grade coals will

be extensively operated.

The briquetting of slack coal and other

waste sizes has been successfully accom

plished at a low cost. The resultant

briquettes have proved superior, in al

most all cases, to lump coal from the

same mines for power purposes. This

branch of the investigations opens to the

commercial world a hitherto unknown

field which is destined soon to become an

important factor in the production of

fuel.

The following tabular statement shows

the comparative efficiencies of a number

of coals tested in the gas-producer and

burned under boilers, demonstrating the

economy of the gas-producer equipment:

Table showing the relative efficiency of coals

used under the steam boiler and in the pro

ducer-gas plant at the U. S Geological Survey

fuel-testing plant, St. Louis, Mo., in /004 and

1905.

(By Manus R. Campbell.)

13
14
i?
16
17
iS

19
20

21
22

23
24
25
26
27
28
29
30
31
32

33
34
35
36

37
3*

39
40
41
42

43
44
45
46

47
48

49
50
51
52

53
54
55
56

57
58

Name of coal tested.

a (13)

»(uj
»(>«)

West Virginia (13).
West Virginia (
West Virginia (

Virginia (3)
Ohio (5)
Pennsylvania (5)
Pennsylvania (8)
Ohio (6)
Virginia (4)
West Virginia (20)
Pennsylvania ('o)
West Virginia (4)

Kentucky (6)
Ohio(4)
Pennsylvania (6)
Virginia (2)
Illinois (19)..
Kentucky (5)
West Virginia (16)..
Kentucky (1) .
Pennsylvania (4)
West Virginia (9)
Ohio (9)
West Virginia (7)
Ohio (3)
West Virginia (12)
Virginia (1)
Ohio (8)
Indian Territory (4)..
Illinois (10)
West Virginia (1)
Indiana (81
Indiana (7).
Kentucky (7)
Ohio (7)
Pennsylvania (7)

Kansas (5)
Alabama (2)
Indiana (it)
Illinois (13)

Illinois (18)
Illinois 114I
Illinois (15)
Illinois (16)
West Virginia (8)..
Indiana ( '
Indiana (,.
Illinois (lYj..
Indian Territory (1) ..
Illinois (3)...

1 16)..
■ (3>

Illinois (8)...

Indiana (6)...
Indiana (3)...

Illinois (9)..
Illinois (6)
Illinois (4)
Wyoming (3)...
Kentucky (3)...

0.387
.276
.275
■279
.246
■273
.285
.249
.265
.2S1

.276

.269

.270

.246

.25c,

.262
■223
•279

.262

.272
•279
.242
■274
•234
.278

.27Z

.2.56

.202

.190
•251
.214
.212
.224
.238
.256
■243

•233
.227
.227
.212

.187

.206

.236

.261

.209

.212

.196

.229

.2X1

.207

.203

.157

.171
■59
.181

• «74
.218

3-34
3-29
3-03
^.60
3-23
2.86

2-74
3.10
2.S8

» 71
2.72
2.S2
••79
3.04
2.S5

»-77
3- 22
2-59

2.71
2.^9
2.M
2.S9
2-43
2.83

2-35
2.41
3.09

3- «5
3.31
2.42
2.90

2.86
2.71
2.51
2.32
2.44
3.51
2.55
2-53
2.71
2.99
2.70
2- 34
2.10
2.61
2.56
2.67
2.28

2.45
2.49
2.50
3- 2 2

2.91
3.11
2.71
2.82
2-24
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One of the most important lines of in

vestigation being conducted by the ex

perts of the fuel-testing plant is the study

of coal mines throughout the country to

determine, where certain portions of the

bed are being discarded, if it is not pos

sible to utilize the discarded portion for

power or other purposes. At the present

time gas-producer tests are being made

on "bone" coal containing from 45 per

cent of ash upward. So far no difficulty

has been encountered in running the pro

ducer plant on this material. This "bone'

coal has always been looked upon by the

miners as a waste product, and is being

mined and discarded in many localities,

notablv the Hocking Yallev region in

Ohio. '

The old dumps are available as well as

the "bone" which is in place in the mines,

and should the experiments now being

conducted at the fuel-testing plant prove

entirely successful, there should be a mar

ket for thi* material.

POLAR PHOTOGRAPHY

By Anthony Fiala

Leader of the Zieglkr Polar Expedition, 1903-1905, and Author of

"Fighting the Polar Ice"

THE sun shines day and night

through the short Arctic sum

mer, revolving like the hour

hand of a great clock in the dome of the

sky not far above the circle of the hori

zon. With the blazing luminary and the

vast white stretches of snow and ice,

there ought to be no lack of light—a

veritable paradise for the photographer.

At first sight it would seem that with

all this dazzling brilliancy over-exposure

would be the evil to guard against, and

that comparatively small openings and

quick speeds would be the rule for lenses

and shutters. But no! Though the

Arctic explorer may travel in danger of

snow-blindness in a flood of light, direct

and reflected, he soon finds that the

actinic value of sunlight is less than in

lower latitudes—in fact, surprisingly

little—and he is obliged to use his very

quickest lenses, and then with their

widest openings use the slowest speed

consistent with the movement of the men

and animals which he photographs on the

crystal fields.

On my first Arctic expedition I took

color screens, but only used them or

tried to use them a few times. I soon

found that, instead of giving color and

character to the views, they flattened

and deadened the pictures of ice and

snow and lengthened the exposure to

hopelessly long intervals of time. The

reason for this is the low altitude of the

sun and the consequent high refraction,

which gives more of the yellow and red

rays than of the blues, as is the case with

an evening sun in our own latitude.

With so much reflected light, the pic

tures would suffer for want of shadows,

and I soon found that to get good values

in ice pictures it was necessary to photo

graph with the sun in such a position

that the long shadows cast between the

ice blocks by the low orb could be used

to accentuate the high lights and give

character and contrast. To that end, it

was necessary to have the sun either at

the right or left hand, and often I ex

posed a film pointing the lens directly

at the sun.

The artist who attempts to photograph

the ice-fields after the time-honored cus

tom of always having the sun behind his

back will generally be doomed to flat, in

sipid negatives and almost meaningless

pictures unless he can find shadows

enough in the foreground to give char

acter to the view.
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In regard to apparatus and material,

around the ship and hut any good camera

can be used. I had several sizes. On the

first expedition I took a number of glass

plates, but was unfortunate enough to

break some of my best negatives, so when

I went into the field again I took nothing

but films. On the sledge journeys, where

the question of weight is of great conse

quence, the lightest form of camera is

sure to be the favorite. In my last trip

over the moving polar pack I found that

a kodak was about the most convenient,

and took with me a panoram kodak

(which weighed with its leather case

only four and a half pounds) and a small

supply of films in water-tight tin tubes.

On a sledge journey the camera and

films were always kept in the outer air,

usually in a compartment of the canoe

that was lashed to one of the sledges.

During low temperatures, the interior of

a tent is not the place in which to load

a camera. The little difference in tem

perature between the air of the shelter

and of the outside is sufficient to cause

condensation of moisture and the cold

lenses and metal work of the instrument

coat with a film of ice. Often, as I stood

with my back to the sun in an endeavor

to shade the camera as much as possible,

with a temperature of from 30 to 40°

below zero, I have struggled with the

little catches of the kodak and have had

my fingers stick to the cold metal of the

tin tubes containing the films while tak

ing out an exposed roll and reloading the

•camera with a new one. Care had also

to be exercised to keep the instrument

from being frosted by the vapor from

hands and body. It was always with a

feeling of thankfulness and relief that

the camera was made ready and I could

slip my half-frozen hands into mittens

and by swinging the arms and perform

ing a sort of Indian war dance restore

circulation. On return to camp the

films were all developed in an improvised

dark-room with a small alcohol lamp to

keep the developer at about 60 degrees

temperature. I believe the new tank

developer would be just the thing for

explorers and particularly good for de

veloping films exposed in the Arctic,

where long development is absolutely

necessary to insure good results. Part

of the outfit comprised a bioscope, a form

of moving-picture camera, with which I

hoped to secure views of men, dogs, and

ponies moving over the ice-fields, the ad

vance of the America through the ice,

and, if possible, a bear fight. Of all my

photographic apparatus, the bioscope

gave me the most trouble, particularly

in the low temperatures of spring and

early autumn. The long celluloid film

upon which the numerous little negatives

were made (twenty to a second) became

very brittle under the influence of the ex

treme cold, and would fly to pieces when

the mechanism of the instrument was

started, and pieces of celluloid would clog

the gear wheels and jam between moving

parts. After many failures, I hit upon

the plan .of warming the machine and

wrapping it up in hot blankets just be

fore taking a picture. The heating and

wrapping up was done in the hut at

camp. I was thus enabled to secure some

valuable films ; a few of them reached a

length of 300 feet. But always, as soon

as the instrument became cold, the films

broke like fragile glass. It was impos

sible to warm the bioscope on the trail,

so I was limited to views near the ship

and in the vicinity of camp.

We shot a number of bears for food.

A bear fighting for his life, surrounded

by a biting, snarling pack of dogs, would

have been a splendid subject for a mo

tion-picture camera; but I was never so

fortunate as to have camera and fight

at the same time.

The pictures which show the ponies

and dogs hauling their loaded sledges

over the ice bring back in vivid reality

the cold, white fields and the struggling

men and animals fighting their way over

the frozen wastes.

The explorer with a camera has gone

over very nearly all the earth and has

brought back as part of his record views

of life and land in the far-off parts of the

earth.
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There is still land to be conquered ;

and it is good to know that when these

unknown places are found and the flags

of discovery are planted, that with the

help of the sun and modern chemistry, we

will all be able to view with the explorer

what had once been forbidden and mys

terious territory.

NOTES ON THE

THE Forest Service of the United

States has under its control to

day property which exceeds in

value all the forts, the arsenals, the war

ships, and the navy-yards controlled by

the War and Navy Departments com

bined. The number of forest reserves

in various parts of the country, but

mainly in the far West, is over 100, and

the number is being continually in

creased. The present area of these re

serves is over 125,000,000 acres, an area

equal to that of all the north Atlantic

and middle Atlantic states as far south as

Virginia. The approximate value of the

present forest reserves may be estimated

as follows :

Stumpage value of 330 billion

feet of timber at $2 per 1000. . $660,000,000

during commercial forest, at $1

per acre 110,000,000

110 million acres of range for

grazing live stock, at cents

per acre (capitalized at 5 per

cent) 30,000,000

83 million acre-feet of water for

irrigation purposes, at 10 cents

per acre-foot (capitalized at 5

per cent) 166,000,000

Three million horse-power-ca

pable of being developed from

water in reserves, at $10 per

horse-power (capitalized at 5

per cent) 600,000,000

Estimated value of occupancy

and use of reserve land, prod

ucts and resources additional

to the above 5,000,000

Permanent improvements now on

the reserves (roads, trails,

cabins, telephones, etc.) 5,000,000

Total $1,576,000,000

Less 10 per cent for private hold

ings 157,600,000

$1418,400,000

FOREST SERVICE

NEED OF FOREST RESERVES IN THE EAST

But while the far West is literally

dotted with forest reserves, the East has

almost no reserves. There is, however,

now pending in Congress a bill, already

passed by the Senate, which would create

a White Mountain forest reserve in the

State of New Hampshire, to comprise ap

proximately 812,000 acres. There are,

of course, no public lands in New Hamp

shire, and therefore the national govern

ment must buy the land from private

owners. The national government must

buy it because the benefit which will ac

crue from the reservation will be not

alone for New Hampshire, but for all the

New England states, save possibly Rhode

Island. Elaborate arguments were made

last spring before the Agricultural Com

mittee of the House of Representatives,

which has this bill in charge. The

bill provides for an appropriation of

$3,000,000 for the White Mountain re

serve, and also for a larger reserve in the

Appalachian Mountains, in the southern

states. At the hearings before the com

mittee it was abundantly proved that the

creation of these reserves, and that with

out further delay, is a matter of the high

est importance to the respective sections

in which they are located. The injurious

effect upon the Connecticut River of the

destruction of the White Mountain for

ests was so amply testified to as to be

beyond question.

PLAN TO MAKE THE FOREST RESERVES

SELF-SUPPORTING*

The money value of the national for

ests now reserved for the use and benefit

* Extract from a recent message to Congress

by President Roosevelt.
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Appalachian Mountain Field Completely Ruined by Erosion

Both pictures show the frequent results of reckless destruction of the forests
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Cypress and Eucalyptus Lining An Irrigating Ditch, Forming a Windbreak,

Southern California.



Wolves

of the people exceeds considerably the

sum of one thousand million dollars. But

this vast domain is withheld from serving

the nation as freely and fully as it might

by the lack of capital to develop it. The

yearly running expenses are met by the

annual appropriation and the proceeds of

the forests. Under the care of the For

est Service the latter are increasing at

the rate of more than half a million dol

lars a year. The estimate of the appro

priation for the present year is less than

that for last year, and it is confidently

expected that by igio the Forest Service

will be entirely self-supporting. In the

meantime there is the most urgent need

for trails, fences, cabins for the rangers,

bridges, telephone lines, and the other

items of equipment without which the

reserves cannot be protected properly

and cannot contribute as they should to

the general welfare. Expenditures for

such permanent improvements are prop

erly chargeable to capital account. The

lack of reasonable working equipment

weakens the protection of the national

forests and greatly limits their produc

tion. This want cannot be supplied from

the appropriation for running expenses.

The need is urgent. Accordingly I rec

ommend that the Secretary of the Treas

ury be authorized to advance to the

Forest Service, upon the security of the

standing timber, an amount, say

$5,000,000, sufficient to provide a reason

able working capital for the national for

ests, to bear interest and to be repaid in

annual installments beginning in ten

years.

WOLVES

THE enormous losses suffered by

stockmen on the western cattle

ranges and the destruction of

game on forest reserves, game reserves,

and in the national parks through the

depredations of wolves have led to special

investigations by the Biological Survey,

in cooperation with the Forest Service,

to ascertain the best methods for destroy

ing these pests. The results appear in

a report by Mr Vernon Bailey, of the

Biological Survey, which includes also

field notes on the distribution, abundance,

and breeding habits of wolves. (Forest

Service Bulletin 72.)

The chief object of the report is to put

into the hands of every hunter, trapper,

forest ranger, and ranchman directions

for trapping, poisoning, and hunting

wolves and finding the dens of young.

The wolves of North America are

divided into two groups—the smaller

coyotes, or prairie wolves, of the western

United States, Mexico, and southwestern

Canada, comprising several species and

subspecies ; and the larger gray, black,

or timber wolves, distributed practically

throughout the whole of North America

from Florida and the table-land of Mex

ico to the Arctic Ocean. These large

wolves—commonly called "loafers" or

"lobos"—include at least half a dozen

species or geographic races, comprising

the small dark gray or black wolf of

Florida and the southeastern United

States, the red wolf of southern Texas,

the brindled wolf of Mexico, the light-

gray wolf of the Central Plains region,

the dark-gray wolf of eastern Canada, the

almost white wolf of northern Canada

and Alaska, and the large black or

dusky wolf of the Northwest Coast re

gion. Their habits differ mainly in

adaptation to the varied conditions of

their environment—timber, plains, moun

tains, deserts, or northern barren grounds

—and in the methods of pursuit and cap

ture of different kinds of animals for

food.

Wolves still occupy most of their origi

nal range, except where crowded out of

the more thickly settled regions. The

large gray wolf of the plains and middle

west is at present the most abundant
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species in the United States and the most

destructive to stock. Over the thinly

settled ranch country of Montana, the

western parts of the Dakotas and Ne

braska, and of Wyoming, Colorado, New

Mexico, and western Texas, where stock-

raising is the principal industry, the

wolves have held their own, and in favor

able sections have increased since the

destruction of their former prey, the buf

falo, and the introduction of still greater

numbers of domestic cattle—this, too, in

the face of a fierce warfare waged by

ranchmen, trappers, and hunters.

GEOGRAPHIC LITERATURE

Climatology of the United States. By A. J.

Henry. Bull. Q., U. S. Weather Bureau. 4to.,

pp. 1012. Washington, D. C. : Government

Printing Office. 1006.

This is probably the most important publica

tion ever issued by the Weather Bureau, inas

much as it comprises an exhaustive summary

of the meteorological data down to date, col

lected by the Signal Service and the Weather

Bureau.

The first 84 pages are devoted to a discussion

of the climates of the country, element by ele

ment—atmospheric pressure, storms, winds,

temperatures, precipitation, humidity, and

cloudiness. This part of the work is profusely

illustrated with maps and diagrams.

The body of the book is composed of meteor

ological statistics of 690 Weather Bureau sta

tions, distributed over the country as uniformly

as practicable. Each station is fully described,

with position, elevation, history, and equipment.

The data given for each station are as follows,

as fully as possible : For each month, each

season, and the year, the normal temperature,

the mean of the maxima and the absolute

maximum temperatures, the mean of the

minima and the absolute minimum tempera

tures, and the highest and lowest monthly mean

temperatures ; the normal precipitation, the

number of days with more than a trace of

precipitation, the total amount in the dryest

and wettest years, the average depth of snow,

and the greatest depth in 24 hours, the mean

relative and absolute humidity and amount of

sunshine, and finally the direction of the prev

alent wind; then follow dates of temperature

extremes.

The stations are arranged geographically by

states, and those of each state are preceded by

a physical description of the state and a sum

mary of the climatic data.

Students of American climate will find this

work invaluable. It is to be hoped that every

other country having a meteorological service

will prepare a similar work. H. G.

The Wonders of the Colorado Desert. By

George Wharton James. 2 vols., 8vo., pp.

44+547- Illustrated. Boston : Little, Brown

& Co. 1906. $5.00.

This sumptuous book describes a region,

which for the past two years has been very

much in the public eye, for it is that also known

as the Salton Desert, into which the Colorado

River is pouring its waters and re-creating a

lake in its midst. The story is here told at

length, with an account of the numerous at

tempts made to close the gap in the natural

levee and restore the river to its former chan

nel ; but this forms but a small part of the book.

The aspect of the desert, its strange vegetable

and animal inhabitants, its mountains and sand

dunes, its delights and dangers, its history, are

all described by one who feels the call of the

desert and has the skill to picture it. With

these descriptions are intercalated legends of

lost mines, tragedies, narratives of journeys,

and among the latter a boat trip down the out

flow from the Colorado to the Salton Lake—a

strange trip in a strange region.

The book is beautifully and lavishly illus

trated, in part by half-tones from photographs

by the author and in part by sketches from the

pencil of Mr Carl Eytel. The map is by no

means, in point of execution, on a par with

the rest of the work. H. G.

Romantic Cities of Provence. By Mona

Caird. Pp. 413. 6yi by 9 inches. Illustrated.

New York: Imported by Charles Scribner's

Sons. 1906. $3.75 net.

The author tells in a delightfully personal

way of a journey through the south of France,

that wonder country of the ancients, where the

ruins of an amphitheater, arch, or massive

bridge erected during the Roman occupation,

about 40 B. C, is regarded as being quite

modern. The writer gives a vast amount of

historical information, with anecdote and

legends of the birth of chivalry and its off

spring, the Troubadours, who ruled France with

their music. The volume is enriched through

out with many splendid sketches of Provence,

Aries, Avignon, Beaucaire, and Nimes by

Joseph Pennell and Edward Synge. Much at

tention is given to the architecture of the

ancients as well as that of the Renaissance, and

it is quite evident that the volume is not writ

ten as a text-book, but rather for those who

have at least a passing acquaintance with

Provence and its brilliant history. J. O. L.

The Heart of England. By Edward Thomas.

Pp. 360. 8 by io]4 inches. Illustrated. New

York : E. P. Dutton & Co. 1906. $6.00 net.

The author, having made a study of the

quaint old customs of England, tells of them in

a pleasing way. Throughout the shires of

England many customs and habits have been

handed down from father to son through cen

turies. These have been collected from many
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out-of-the-way places, and the volume will be

welcomed by those who love the old traditions

and folklore, which are fast being lost to view

amid the progress and hurry of today. A num

ber of old English ballads are given, many of

which have not been before published in our

generation. The author has quite caught the

real atmosphere of rural England, and a num

ber of beautiful colored illustrations by H. L.

Richardson add in a great measure to the at

tractiveness of the volume. J. O. L.

Geography of Nebraska. By George Everet

Condra. Pp. 192. 5 by jYi inches. Lincoln,

Nebraska : University Publishing Co. 1906.

This little geography has been written for

the school children of Nebraska, and contains

chapters on the formation of the soil and rock

beds of Nebraska, on atmospheric conditions,

illustrated with weather charts, and on the

methods of reclamation—irrigation, forestation,

and dry-farming—practiced in the state. The

text is illustrated with pictures, maps, and

charts, and is well indexed. It is an admirable

publication.

Touraine. By Anne MacDonald. Illustrated.

Pp. 420. 8 by id1/* inches. New York : E. P.

Dutton & Co. 1906. $6.00 net.

There has been much written of the south

of France, with its fascinating history, but

there seems to be always something new to be

learned. In this volume the writer brings out

of the past a wealth of legend and folklore of

this ancient land of great rivers and valleys, of

chateaux and marches, giving to each its song

and story. The author has sought to set forth

the warlike achievements as well as the un

tutored diplomacy of the feudal kings and

rulers of this wonder country, telling in a

masterly way of innumerable invasions, of

heroic defense and unceasing strife, from the

time of its occupation by the Celtic-Puroni,

whom Caesar's legions found there, through the

dark centuries, when the fair country was given

over to the ravages of Goth and Franc, of

Musselman and Gaul, until the dawn of the

Renaissance overspread the land. The work

is magnificently illustrated by A. B. Atkinson

with two-score artistic pictures in color, as

well as many drawings, showing the marvelous

architecture of each century, which is per

petuated in towered chateaux and cathedral, in

grim fortress and shrine. The work is com

plete and shows the heights which the pub

lisher's art has reached. J. O. L.

A Cruise Across Europe. By Donald Max

well. 8vo., pp. 254. Illustrated. New York

and London : John Lane. 1907.

A delightful narrative of a sail in a small

boat up the Rhine, across to the Danube, by an

old, disused canal, and the journey down the

Danube to the Black Sea. Most of the route is

remote from the track of the tourist, and the

travelers, two young Englishmen, have many

novel adventures. H. G.
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ARCHEOLOGY IN THE AIR

By Eliza R. Scidmore

Author of "Java—the Garden of the East," "Winter India," etc. etc.

Copyright tgoy by the National Geographic Society

WHEN I was first in Ceylon

and had driven the seventy

miles down to Anuradhapura

and seventy miles back again to Kandy,

the archaeologists had not taken Sigiri

in hand, and no tale of its wonders

tempted us from the straight and smooth

post-road. Ten years later every one

talked of Sigiri, and its fame was in the

very air. Copies of wonderfully pre

served frescoes, done on Sigiri's rock

walls fourteen centuries ago, met one in

the Colombo Museum, and driving par

ties came into Kandy and urged me to

go to Sigiri by all means; but none of

these talkers had "climbed the Rock,"

whatever that might mean.

Ceylon, in its natural beauties, is a

fair pattern for Paradise, second only to

Java—the most beautiful country on

earth—and one appreciates this paradise

the more if he takes long driving trips

over the perfect roads. The short drive of

sixteen miles from Kandydown to Matale

is renowned as the finest drive in Ceylon

and is an unbroken panorama of ideal,

cultivated tropical beauty. For another

ten miles the road is arched over with

tamarind trees, festooned with pepper

vines, and sentinelled here and there with

splendid banyans and talipot palms, with

the blue Matale mountains in the back

ground. After that, cultivation lags, a

few miles of rice fields follow, and one

jogs along past the unending jungle of

the abandoned lowlands, where scant

rains fall only during three months of

the year. This region was once the rich

est and most fertile in Ceylon, a vast rice

plain abundantly irrigated from tanks

and lakes that stored water beyond all

need. This rich plain and Anurad

hapura, a city of fabulous wealth,

tempted the Tamils of the Indian main

land to many raids, and after a last in

vasion the marauders destroyed all the

tanks and canals before they retreated to

the Continent. Drought, disease, and

famine swept away the few remaining

inhabitants, jungle overran the territory,

and wild elephants trumpeted there un

disturbed. Their paths and the pilgrim's

path through to the sacred Bo-Tree at

Anuradhapura were the only roads in the

wilderness, until coffee culture on the

Matale hills tempted Tamil coolies over

to Jaffna, whence they made their way

on foot to Kandy and the plantations.
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For this last half century, British gov

ernors have tried to redeem this rich

country and repopulate it. A post-road,

with rest-houses, was built through to

Jaffna and to Trincomalee, the old tanks

were cleared out and walled round again,

and a railway projected from Colombo

around through the lowlands to Anurad-

hapura and Jaffna. The archaeological

survey found work to do far beyond the

limits of the appropriations, but the won

ders of ancient art they have uncovered

at Anuradhapura,* Mihintale, and Sigiri

furnish attractions to the winter tourists,

who are a very certain source of revenue

to Ceylon.

ON THE ROAD TO SIGIRI

Breakfasting by candle light at Matale

rest-house, one may start at six o'clock

and drive through the very tolerable sub

stitute for Eden that the tropical world

can present in that clearest, freshest hour

of day. Minae birds sang from tall trees

and cocoa trees, and that grotesque

home friend, the woodpecker, drummed

on all sorts of strange tree trunks. The

woodpecker and the cocoa palm tree are

not associated ideas with us of temperate

America, to whose minds the rolling

notes and scolding chatter of a wood

pecker conjures up any other picture.

The road dropped away between

great plantations, where the long-leafed,

hybrid, Assam tea bushes striped the red

earth in endless lines and feathery

grevillea trees shaded the bushes in as

precise rows. One tea plantation bor

dered for three miles along the road,

where great arks of bullock carts—

prairie schooners with thatched roofs—

creaked their way. hung over the outside

with bunches of fodder and cooking pots,

and bursting open with their freight of

women and children and household ef

fects. Gay young planters pranced by

on Arab horses or sped along in dog

carts. Strings of spindle-legged Tamils

came on from Jaffna seeking plantation

*See November, 1906, National Geographic

Magazine for description of ruins at Anurad

hapura.

work and carrying all their possessions

tied in a bundle on their heads, including

even the sun umbrella. Hedges of aloes,

hibiscus, and lantana, rows of tall tama

rind trees festooned with pepper vines,

and always the graceful plumes of cocoa

palms against blue sky, made the com

mon highway like the ideal scenes of a

theater drop-curtain. Groups of Tamil

women in white and brilliant red head

draperies seemed posed beside the bril

liant green tea bushes, and to be tossing

tea leaves over their shoulders into cylin

drical baskets on their backs, only while

they waited for the photographer or the

sketch class to arrive. When the kodak

did arrive before one black beauty, with

jeweled rings in her nose and a mite of a

black baby astride of her hip, she pulled

her veil over her face and set up a howl.

Promises of a money reward did not

seem to reach her ear, but they reached

the ears of a few dozen others, who came

running, and with whoops and shrieks

precipitated themselves upon the tea bush

my kodak pointed to. Then the black

overseer came, with black looks on the

blackest face ever seen, and with his big

walking stick cleared the magpie mob

away and made the young mother stand

up and look pleasant in the act of picking

tea. For this she, or rather the baby,

received the promised tiny silver piece,

which the pickaninny quickly swallowed,

and there was uproar again as we drove

away.

A few rows of shops now and then

constituted the village bazars, where the

estate coolies are tempted to dissipate, to

spend for bananas and cocoanuts, red

peppers and curry stuff, or for brilliant

calicoes and gay teapots. Three shining

figures of black bronze sat under a

thatched roof molding red clay on the

potters' wheel, and a yellow bronze Arab

baby ran out, clothed only in coral beads

and bits of hammered silver. A bearded

Cingalese patriarch, nearly air-clad,

rested under a banyan tree, and a bronze

Cupid leaned lovingly against him. Then

estates and busy village bazars ceased,

rice fields began, and the cool white gov-
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Picking Tea

ernment rest-house at Nalanda, in a com- between a double wall of uninteresting

pound shaded by enormous tamarind foliage and underbrush, as monotonous

trees, marked the end of the hill country, as anything in Illinois. Nothing tropical

After that was only the flat plain, cov- appeared save the millions of butterflies

ered with jungle, the white road running that fluttered over the road, and the gor-



Archeology in the Air
'55

geous clusters of plumy reel and yellow

Gloriosa supcrba—the most splendid wild

flower in the world, fully worthy of its

superlative name.

THE RED MONOLITH

Dambool rest-house received and re

vived us after the twenty-mile drive, and

from Dambool rock, the red monolith of

Sigiri rises squarely and sharply from

over the ten-mile level of tree tops—an

enchanted mesa that burned blood red

and purple in the sunset and seemed im

possible of attainment by any two-footed

climber. The bare red rock, bulging at

the top and overhanging its base all

around, without crevice or chimney to

give access, gave us forebodings for the

morrow.

At the rest-house dinner table tales

were told of travelers who drove over to

climb Sigiri—and drove back again ; of

heroic ones who climbed the first quartz

staircases airily, but sat down at the

guard-house terrace, and wept hysteric

ally at sight of the scaling ladders hang

ing in air, when it was time for them to

climb and cling by foot and hand, by

tooth and nail. They told of others who

arrived on high, but sat there half a day,

until hunger nerved them to a blind

folded descent; two coolies with a rope,

and four coolies, each to tend and place

a hand or a foot, assisting the descent, for

a day's wages apiece. This archaeology

in the air seemed rather too sensational

for any one but Santos-Dumont, and

there was a profound wish that we had

kept Sigiri to ourselves until the deed was

done—or declined unknown. What was

Sigiri to us, anyhow? Who had ever

heard of it in America?

We left the Anuradhapura road jtwo

miles out from Dambool and followed

the Trincomalie road for three miles be

fore turning off into a jungle path that

led for six miles through the leafy wilder

ness to the lone Lion Rock—a drive of

enchantment through the azure air of the

earliest morning.

THE LAIR OF A WICKED KING

Few countries have so clear and com

plete an historical record as Ceylon has

in the Mahawanso, or "Genealogy of the

Great," which was scrupulously kept

from the fifth century B. C. down to

1815, after the English had expelled the

Dutch. The Mahazvanso relates how

King Kasyapa, having murdered his

father by entombing him alive, and half

murdering his brother, who fled to the

Indian mainland, had thereafter an un

easy head and a bad conscience. Fear

ing to remain in unprotected Anurad

hapura, on the open plain, he built a

fortress around and a palace on top of

Sigiri rock and brought a great city to

its base. All the jungle round has

yielded proof of the splendid structures

that once stood there. The lines of tanks

and canals have been traced, and the

tank nearest the rock has been cleared

and walled again and made useful for

the little settlement that has grown

around the archaeologist's camp.

The government has built a small rest-

house in a clearing, at just the right dis

tance and point of view to show the bold

est outlines of the tremendous monolith,

and if one were seeking the ideal spot

for peace and quiet, for world-forgetting,

and for absolute repose, Sigiri rest-house

would meet the requirements—a Nir

vana, with the few necessary comforts of

life. It stands at the edge of Kasyapa's

viceroy's camp, which defended all ac

cess to the causeway leading across the

tank to the rock and it had dependencies

in the way of audience halls, halls of jus

tice, temples, and barracks. The camp

walls are of Cyclopean masonry, and laid

in lines of boulders that match the walls

of Mycenae and rock-girt Tiryns. Across

the tank the jungle is cleared away and a

confusion of bare boulders, slopes, and

mounds of debris immediately surround

the rock. A first stone staircase, a ter

race, an iron ladder, and a second stair

case brought us to the passageway be

tween a high parapet of chunam that re-
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mains from Kasyapa's time. Chunam,

the universal building material of the

tropic East, is a cement composed of

lime, cocoanut milk, and Para tree juice.

It hardens and takes a polish like marble,

and where even slightly protected, as this

wall has been by the overhang of the

rock, will last for all time. Such a chu

nam screen wall once protected all these

lower staircases and galleries, so that

Kasyapa and his train could pass up and

down, in safety, unseen from the plain.

Patches of highly colored, well-preserved

paintings decorate the overhanging roof

of this gallery—a queen's procession,

bearing flowers and offerings to the tem

ple—similar in design and execution to

the paintings on the walls of the Ajanta

caves. One sees them contentedly from

below, although there remain still the

dizzy scaffoldings and skeletons of poles

by which the archaeologists reached these

pockets or arches on high, to hang in

mid-air while they sketched and photo

graphed these pre-Raphaelite paintings-

frescoes on the living rock, in clear

yellow, green, and red, that Puvis de

Chavannes might have done in an earlier

incarnation, when art was pure and

strong, fresh and young, and fog and

smoke were not a necessary part of his

palette's setting.

Another long rock staircase, hugging

the side of the rock, brought us up to the

broad shoulder or terrace on the north

face of the mesa, where foundations

show the extent of the large guard-house

or barracks that defended the upper

staircases of the Lion Rock. The wind

blew fresh and cool over far levels of

tree tops, and every prospect pleased us

save that of steep overhanging Sigiri. the

spidery lines of iron scaling ladders and

hand rails that we had seen the black

blacksmith bending from iron piping in

his forge far below.

And we had brashly said, from Kandy

to Dambool, that we were going to

Sigiri ! "And climb the Rock" ? other

tourists asked. Of course. Silence for

a little longer would have been as gold or

radium in our pockets, for we were as

the most microscopic of ants about to

climb the stem of a gigantic mushroom,

and to crawl up over its curving, um

brella edge.

The name of Lion Rock for long had

no especial significance, until on this

guard-house terrace the archaeologists

descried three claws and the dew-claw

of the feet of the gigantic lion, whose

head, moulded on to the rock front, gave

the name Sinha-giri, lion rock. Deep

grooves were cut in the face of the rock

as steppings for walls of masonry and

the whole mass coated with chunam, and

painted to the semblance of a lion's head

resting on his extended paws. The king's

train, passing between the paws, as

cended a staircase and disappeared in the

lion's mouth. The series of concealed

staircases reached to the summit, where

the king could emerge safely to the open

air. There is trace of a portcullis half

way up, the perpendicular grooves cut

true and smooth, and in his palace in air

Kasyapa might defy his enemies to reach

him.

The lion's claws measured four and

five feet across, and passing between

them was the original staircase of glitter

ing quartz, and then a long, iron ladder

laid against the wall, as ladders are gen

erally laid. The wind blew fresh from

northeast and eddied up from under

neath, as we mounted the rungs and

looked down on dizzy vistas of far green

jungle space. Then the ladder ran at

right angles out in the air, parallel with

the face of the rock, the gas pipe rungs

driven into sockets drilled in the rock.

Lizards chuck-chucked and ran derisively

away as we advanced, the very flies

kicked their heels in scorn as we clung

with death grips to rails and stanchions.

As we stopped to rest, and to look

upward only, there were perpendicular

hand rails and iron loops of steps driven

in the perpendicular rock, as on the side

of a ship's hold or mast. A Zermatt

climber might have reveled in the pros

pect, but not I. On foot and knee, on all

fours fairly, a solid rock slope was nego

tiated ; and then came the gymnast's feat
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up the straight steps between the grooves

of the old portcullis, lifting one's weight

by main force, and the worst was over.

We had rounded the mushroom's lip

and had only to tread in the grooves in

a long, smooth rock slope, with a com

forting hand rail on the side of dizzy

space, as we followed around the curving

rim to a final long, quartz staircase that

reached the summit.

THE RUINS OF THE SUMMIT

There is a space of level terraces up

there quite three acres in extent, and the

trees that look like saplings from below,

mere tufts, few and scant as the hairs on

Bismarck's head, are spreading banyans

that give grateful shade from the too

radiant sun. Walls and walls, lines of

stone foundations and lines of crumbling

bricks ran here and there, with quartz

and carved stone steps in short flights,

and platforms happening everywhere.

The whole ground-floor plan of the king's

palace has been scraped down to bed

rock, hard and clean. The top-dressing

of trees and bushes was burned, and then

the archaeologists threw the debris and

rubbish over the side, and the monsoon

rains washed the place clean, and they

studied out the plan, as clearly as from

an architect's drawing. There are wells

and cisterns, and a bathing tank, thirty

feet square, cut from the living rock ;

and a square throne or divan hewn on

the eastern rim, where the king could

lounge in the afternoon shade and survey

his populous domains far below. There

are sockets in the rock showing where

the supports of a wooden pavilion roof,

or the staffs for a silk canopy were set,

and the seat for the umbrella-bearer be

hind the king's cushion is also intact.

The coarse rock glitters with garnet crys

tals and is a natural "Jeweled Throne"

that any jeweled personage of the East

might envy.

Now that the foundations are all traced

and cleared away, the Archaeological Sur

vey has only to maintain the staircases

and ladders, and keep the place free from

weeds and vegetation. The archaeologist

directed a coolie toward a bank of debris,

just to show how rich the place was in

remains of former occupancy, and the

first stroke of the pick loosened a shard.

Another deft stroke brought to light half

of a plate, and while we marveled a coolie

came up over the edge of space, as only

Mahatmas are supposed to appear. He

had been weeding along the dizziest

edges, a rope fastened to his waist lest

the suction tread of his bare feet should

fail when the weed patch became vertical.

RETRIBUTION

When Kasyapa had taken his treasure

and gone on high, he tried to gain peace

of mind and acquire merit by pious deeds.

He summoned priests around him ; the

rocks below were honeycombed with her

mits' cells ; he built temples and dagobas ;

he built a monastery in the air beside his

palace, and was rigorous in his penances,

mortification, and religious offices—but

fortifying the approaches to the Lion

Rock all of the time, so as to take no

chances. Then retribution came over

from the mainland in the train of his

avenging brother, and fate had it that

foolish Kasyapa, instead of sitting still

and holding tight to his throne in mid

air, should come down from his high-

perched palace and give battle on the

low-lying plain in the commonplace way.

His elephant stepped aside to escape a

marshy spot and his troops, taking it as a

movement of retreat, threw down their

arms and ran. And the wicked king was

slain by his avenging brother, as he

stood, alone in an oozy swamp, after all

the years of security on his wind-swept

rock.

Then Sigiri was given over to the

priests entirely. All the summit palace

became a monastery and the uncle of

Kasyapa, who began the Mahawanso,

continued it there, and the abbotts of

Sigiri added to the record in that ideal

retreat, which is a literary landmark

identified with the Mahawanso in every

Cingalese mind. With time and Tamil

invasions, with the wear of centuries of

sun and monsoon rains, cement and ma-
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sonry crumbled and the splendor of

Sigiri dwindled. When the plain was

devastated and depopulated and the ap

proaches had suffered some sudden and

complete ruin, the priests abandoned the

monastery in the air, and as the Maha-

wanso does not make any mention of this

withdrawal, it is believed that it had been

abandoned for all of six centuries when

the archaeologists began work. In three

seasons they uncovered the rock and put

in the scaling ladders and hand rails to

make it accessible, and fought off swarms

of bees with fire balls. They long had

hopes of uncovering treasure in the pal

ace ruins, and dug through debris beds

fifty feet deep, hoping for some precious

spoil ; but the Malabar marauders or the

departing priests had swept it clear of

valuable things before the last staircase

crumbled.

Perched on that pinnacle peak, over

looking half that north end of Ceylon, as

it seemed, the air was fresh and cool in

spite of the overhead sun, and the place

was inspiring. When the descent began

and one looked down and off into vistas

of space and diminishing perspectives

over each boot tip, all sense of exhilara

tion was gone. The archaeologist skipped

like a chamois and walked securely as a

fly, in his rope-soled tennis shoes, over

the dizzy rock slopes. He left the

grooves and the hand rails to the stran

gers, who sat down on the rock

and abjectly crawled, feet foremost—

"swarmed," in fact—down, along the

slanting, curving rim of the mushroom's

top, gripping the rail with a drowning

man's thoroughness.

"No. We have not lost any tourists

yet. None slipped off, none blown away,

so far—and no suicides. Why, I often

go up three and four times a day, to

watch the work. It is quite safe. See?"

and the archaeologist side-stepped off on

the perpendicular wall and danced a

tarantelle with his own free foot flour

ished over six hundred feet of empty

air, until we begged him to remember

the future of archaeology in Ceylon—a

future that never can hold anything so

unique and sensational as Sigiri.

The little Tamil horse boy sat on his

heels flicking the noonday flies from the

ponies when we reached the level low

land and its steaming, greenhouse atmos

phere. He grinned at us, and we knew

the black imp had seen our abject crawl

ing on Sigiri heights.

"Did he go up?" and the coachman

answered, "Yes ; and it was very nice, he

says, but the get-downing was awful.

He has prayered and been saved."

 



 



 



RAILWAY ROUTES IN ALASKA*

By Alfred H. Brooks

Geologist in Charge of Alaskan Division, U. S. Geological Survey

TRANSPORTATION is the first

essential element to the indus

trial advancement of a new

land. Therefore, though the subject of

railway location may be of no great aca

demic interest, there lies a justification

for its discussion in the fact that it is of

such vital importance to those who are

developing the resources of Alaska.

Moreover, the matter is timely because of

its relation to a broad question of public

policy, for many efforts have been made

in recent years to obtain financial support

from the federal government for Alaskan

railway projects.

Popular interest in this subject appears

to be only excelled by popular ignorance

of it—an ignorance, too, which is con

stantly being augmented by misstate

ments in current literature. Some years

ago the assertion was made in a maga

zine article that some parts of Alaska

were being rapidly gridironed by rail

ways. To those familiar with the prim

itive condition of transportation main

taining throughout the territory, such a

statement can appear little short of ridic

ulous. This misleading article has, how

ever, evidently been regarded as author

itative, for it has found place in a popular

encyclopaedia.

Though the aggregate mileage of rail

ways in Alaska is less than 200, but little

more than that of Porto Rico, this is

divided among eight different lines. Of

these, four are along the Pacific sea

board, three on the Seward Peninsula,

and one in the Tanana Valley (see map,

page 164). All of these railways have

been built to supplement water trans

portation.

railway location

In the discussion to follow of the prin

ciples governing railway location, I will

confine myself entirely to commercial

lines, for obviously railways built for

military or scenic purposes will follow

routes determined by entirely different

conditions.

The controlling factors of railway loca

tion fall into two important groups, here

termed (1) commercial and (2) geo

graphic, while in regions lying close to

international boundaries a third, namely,

political, becomes operative. Each of the

first two groups resolves itself into sev

eral subordinate factors, one or more of

which may dominate in any given prov

ince, to the practical exclusion of all the

others. The following table is an at

tempt to present a terse analysis of the

problem of railway location:

I. Commercial control:

1. Developed resources (statistics of pro

duction and commerce).

2. Undeveloped resources.

Mineral (economic geology).

Agricultural (climate, soils, and bot

any).

Timber (distribution, quality, and

quantity) .

3. Population.

4. Competitive or supplementary lines of

transportation (navigable waters and

existing railways).

II. Geographic control:

1. Position (terminals and connecting lines

of transportation).

2. Distances (comparison of distances of

different routes).

3. Relief (mountain ranges, passes, and

valleys, as affecting gradients).

4. Water-courses (depths and width of

rivers, as affecting construction of

bridges or ferries).

5. Climate (precipitation, etc., as affecting

cost of construction, operation, and

maintenance).

III. Political control:

1. Political boundaries.

Before analyzing this table I will fore

stall possible criticism by stating that

certain elements which must of necessity

* Published by permission of the Director of the United States Geological Survey. Read at

the third annual meeting of the Association of American Geographers, New York, January

1, 1907.
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have an important influence with a locat

ing engineer are here entirely omitted

because they do not appear to be germane

to the subject. In this I refer more spe

cially to the financial backing to any

given project. Obviously the choice of a

railway route may have to be governed

by the low cost of first construction

rather than by consideration of the ulti

mate economy in construction, operation,

and maintenance. I believe, however,

that the question of financing of a rail

way project should find no place in a sci

entific discussion of railway location. The

available sources of material for con

struction have also not been included in

this analysis, for this is, after all, a local

problem and will not affect the general

choice of routes.

COST PER mile

Though it is not the purpose of this

paper to discuss the more purely engi

neering aspect of my subject, yet it may

be well to devote a few words to the

question of the cost of construction be

cause of the many current misconcep

tions regarding it. It will be pointed out

below that the watersheds to be crossed

by Alaskan railways (see profiles, page

179) vary from about 2,000 to 3,000 feet,

which are low compared with the alti

tudes of 8,000 to 11,000 feet attained by

many railways in the western states. It

will also be shown that the routes of ap

proach to the divides have as a rule low

gradients, and that much of the region

to be traversed by railways is one of only

moderate relief. On the other hand,

most of the proposed routes will demand

bridging of many streams and rivers.

This feature will possibly be the most

difficult for the engineer to contend with,

because of (1) the winter ice and (2)

the spring floods.

The chief factor which will much en

hance the expenditures for railway con

struction in Alaska is the distance of the

coastal terminal to the centers of popula

tion, for this increases the cost of all

labor and materials. Shortness of the

summer season and adverse climatic con

ditions will also enhance the cost. It has

been estimated by a competent engineer

that the same class of construction will

cost 75 to 100 per cent more in Alaska

than in the western states. The same

engineer has stated to the writer that in

many parts of the interior, where valleys

and rolling uplands are followed, the cost

of a standard-gauge railway will prob

ably not exceed $30,000 per mile, but

through the coastal mountain ranges may

be more than twice as great. Where de

tailed surveys and estimates are wanting,

it will probably be safe to count on an

average cost of at least $35,000 per mile

for a standard-gauge railway from the

Gulf of Alaska to the Yukon.

What I have termed commercial con

trol is simply another name for tonnage,

the great dominating element in railway

location. This, in turn, is dependent in

a large measure on resources, developed

or undeveloped. In settled regions the

distribution of population may wield a

decided influence, but population again is

often merely an evidence of developed

resources. The amount of tonnage will

also be affected by competitive and sup

plementary lines of transportation.

Five subdivisions are recognized under

geographic control. The first is position,

which pertains chiefly to location and

character of terminals and their relation

to other transportation systems. Under

the second, distances, the different routes

are compared in length. Under relief is

included the influence of topography,

while larger water-courses must be con

sidered because they necessitate bridges

or ferries. The influence of climate on

cost of construction, operation, and main

tenance is obvious. Heavy snowfalls,

river floods, and the closing of water

ways by winter ice are elements that de

serve consideration. Political control

obviously refers to international bounda

ries alone.

I have intentionally emphasized the

commercial control of railway routes, for

it is evident that without adequate ton

nage railways cannot be built economic

ally. On the other hand, given the re
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sources to warrant the cost of construc

tion and operation, and the modern en

gineer will build a railway almost any

where. In this I do not intend to in

dorse the policy, too often followed, of

railway location which is not preceded by

comprehensive geographic investigation.

Many railways have been based on routes

chosen by the old adage: "The Indian

followed the buffalo, the white man the

Indian, and the locomotive the white

man." As a consequence, nearly every

transcontinental line has made or is con

templating changes of routes involving

the expenditure of millions of dollars

which might have been avoided by

proper exploration and survey. . The

lesson has not yet been learned, however,

for recently a corporation proposing to

build a railway in Alaska, after spending

several hundred thousand dollars in con

struction, abandoned the chosen route

for another. In this case a tenth part of

the money spent on what proved to be

worthless construction would have more

than paid for the necessary explorations

and surveys.

It follows from the above that while

the demand for transportation between

certain localities may be such that a rail

way will be built in spite of the physical

obstacles, yet economic location demands

the most careful adjustment to the

topography.

RESOURCES TO BE DEVELOPED

It is evident that a discussion of rail

way routes must consider the resources

of the territory as well as its physical

features ; that is, on one hand, the possi

bilities of traffic must be discussed; on

the other, the routes of approach. The

question of traffic again resolves itself

into statistics of existing commerce and

the foreshadowing of that to come from

undeveloped resources.

In Alaska the problem is simplified by

the fact that the immediately available

resources to be developed by railway con

struction are all of a mineral character.

I do not by this mean to decry the agri

cultural possibilities of certain parts of

the territory, but I do believe that these

may be almost neglected in the present

discussion, for the reason that these ara

ble lands are too remote from centers of

population to yet compete with the more

accessible and fertile lands in the states.

The capitalists will certainly look to the

mines of precious metals and of coal to

recoup themselves for outlays on railway

construction. With the mining develop

ment some agricultural progress will un

questionably be made and eventually be

a source of traffic for the road. There

is no timber for export except along the

Pacific seaboard (see page 183). In

fact, much lumber is annually taken into

the interior, and this consumption is

likely to become greater, if the present

ravages by forest fires in the Yukon

Basin continue.

The discussion of resources to be de

veloped by railways, therefore, resolves

itself into a consideration of the mineral

wealth and its distribution. In other

words, it is a geologic problem. Though

the basal facts are very incomplete, yet

some salient features of the economic

geology are known, and these bear

directly on the problem of mineral re

sources. It is not my purpose to describe

the geology of the territory, but I will

call your attention to the distribution of

certain terranes which carry minerals of

economic value. The rocks grouped to

gether as undifferentiated Paleozoic, in

cluding the gold-bearing horizons, occur

in three belts, one running parallel to the

Pacific seaboard, a second lying centrally

in the Yukon Province, and a third form

ing the country rock of the major part

of the Seward Peninsula (see map, page

168). Of the $100,000,000 which repre

sents in round numbers the total mineral

production of Alaska, over 98 per cent

has been taken from areas underlain by

these rocks. In southeastern Alaska

there is a well-defined contact between a

broad belt of intrusives and these meta-

morphic terranes, and this has been

proved to be the general locus of aurifer

ous lodes. It should be noted that the

northern extension of this contact lies in
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a little-known region, as will be shown

later; it is close to one of the pro

posed railway routes into the interior.

Another fact bearing on the mineral re

sources can be interpreted in terms of

geology. On either side of the Wran-

gell Mountains is a belt of Devonian

rocks which are copper-bearing (see

map, page 169). These are, indeed, the

outcrops of the same terrane along two

areas of a syncline and form the ob

jective points of several railway projects.

The map on page 168 shows the dis

tribution of the auriferous terranes of

the territory so far as determined. It

emphasizes the fact that there is an ex

tensive gold-bearing area lying well

within the heart of the territory and 400

to 500 miles from tidewater.

COAL AND COPPER

The total area of the known coal-

bearing rocks in Alaska is approximately

12,000 square miles (see map, page 170).

Unfortunately, much of the coal in the

northern province is of a lignitic charac

ter, and though it will eventually find

local use, cannot now be regarded as an

important source of tonnage for rail

ways. There are two coal fields, how

ever, the Controller Bay and Matanuska,

aggregating at least 120 square miles,

which carry high-grade bituminous and

some semi-anthracite coal. This coal is

superior to any mined on the Pacific sea

board of the continent and is suitable for

metallurgical purposes. Both fields are

objective points of railways now under

construction and are expected to furnish

local tonnage for these roads, to be event

ually extended into the interior. Bitumi

nous coals also occur on the Yukon and

at Cape Lisburne, on the Arctic Ocean.

Only the copper deposits of the inland

region are important to this discussion,

and these include two different districts

lying north and south of the Wrangell

Mountains, on the two arms of a syncline
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(see map, page 169). The southern belt,

to which a railway is being built, has been

sufficiently developed to indicate a large

tonnage.

AGRICULTURAL POSSIBILITIES

I have shown that the resources which

promise to yield a tonnage are gold, cop

per, and coal. The forests, except along

the seaboard, have no value for export

(see map, page 172). Inland the heavy

timber, of which the largest trees are not

over two feet in diameter, is closely lim

ited to the river courses. Though there

are sawmills in every placer camp of the

Yukon, that these do not even supply the

local demand is made evident by the fact

that in 1905 upward of $30,000 worth of

lumber was brought to the Yukon from

Puget Sound. The timber map can also

be. used to indicate the general distribu

tion of arable lands, for the areas marked

as timber embrace practically all the

lands which may possess future agri

cultural value. A region lying adjacent

to and north of Cook Inlet appears to be

best adapted for agriculture, but in the

Copper and Tanana basins, too, there are

considerable tracts of agricultural and

grazing lands. It should be borne in

mind that beyond the coastal barrier the

subsoil usually remains perpetually

frozen and the climate is semi-arid.

These conditions, combined with the

shortness of the growing season and the

liability of frosts, do not invite agri

cultural pursuits. Nevertheless, the con

ditions are no more adverse than those

existing in some European countries

which support a thrifty agricultural

peasantry and export agricultural prod

ucts. The richness of the soil is attested

by the many gardens found throughout

the inland region. These are specially

successful where hot springs have thawed

the soil. One of these is shown in the

illustration on page 183.

4 TONS OF COAL AND 30 TONS OF GOLD

EXPORTED IN 1905

As regards the developed resources,

little can be added to what has already

been presented. The rapid increase in

gold production is shown in the diagram

on page 175. Including 1906, the total

output of gold is about $100,000,000,

only about one-quarter of which has come

from the inland districts, as shown in the

following table :

Gold Production of Alaska, with Approximate

Distribution

Year.
Pacific
coastal
belt.

Copper
River
and
Cook
Inlet

Yukon
Basiu.

Seward
Penin
sula.

Total,

1880....

region.

$20,000
40,000
150,000
301,000
201,000

1881 40,000
150.000
3 0.000
200,000
275,000

1882....
1883....
1884....

188s....

$1,000
1,000

1886 410,000
645,000
815.000
860,000

25,000
30,000
30,000
35,000
40,000
50,000
100,000
1 10.000
200,000
400,000
709,000
800,000
450,000
400,000
500,000
650,000
550,000
800,000

1,000,000
1,300,000
6,900,000
10,000,000

300,000
446,000
075.000
850,000
900,000
762,000
900,000

1,080,000
1,038,000
1,282,000
2.328.500
2,861,000
2,439.5oo
2,517.000
5,602,000
8,166,000
6.932,700
8,283,400
8,683,600
9,160,400
15.630,000

♦21,200,000

1887....
1888::
1889....
1890....

.891....
1892....
1893....
1894.-
1895...
1896....
>897.~.
1898 ...
1899...
1900....
1901....

712.000
800,000

970,000
838,000
882.000

1.569,500
1,941.000
1,799.500
1.892.000
2,152,000
2,606,000
2,072,000
2,546,600
2,843,000
3.195.800
3.430,000
3,500,000

$50,000
120,030
175.000 $15,000

75.000
2,800,000
4.750,000
4,130,700
4,561,800
4,465.600
4, 164,600
4,800,000
7,300,000

1902 ...

150,000
150,000
160,000
180,000
375.000
375.0001903 •••

1904... 500,000
500,000
400,000S3:

Total. 37.470,400 3,135000 25,081,000 37,062,700 102,749,100

* Production for 1906 is estimated.

The copper production, which in 1905

was valued at $750,000, has so far been

only from the coastal zone, and therefore

does not affect this discussion. In 1905

4 tons of coal were exported from

Alaska, as compared with 30 tons of

gold, which strikingly indicates that the

coal fields have not yet been exploited.

Several thousand tons are, however,

mined annually for local use. It is

worthy of note that both the Controller

Bsxy and Matanuska coal fields (see map,

page 170) carry some excellent coking

coals, and, if made accessible by rail

ways, the mining of this character of

fuel for smelting of the copper ores is

likely to become an important industry.
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The custom-house statistics show that

$3,272,411 worth of goods were carried

to the Alaska Yukon from the United

States in 1905, which probably represents

between 15 and 20 thousand tons of

freight. The cost of the freight on this

tonnage amounted probably to over

$1,200,000 to the consumer. This sum,

allowing three-quarters for operating ex

penses, would pay probably 5 per cent in

terest on the cost of constructing 200

miles of railway, or half the distance

from tide-water to the Yukon placer

camps. I call attention to this to show

that, even with the present condition of

development, railway projects are not

entirely visionary.

The important mineral-bearing area of

Alaska falls into four provinces, most of

which are undergoing rapid development

(see map, page 181). These are (1) the

Pacific littoral, (2) the Seward Penin

sula, (3) the Sushitna-Copper River

province, and (4) the Yukon-Tanana

region. The Pacific littoral lies for the

most part on tide-water (see map, page

164), open throughout the year, and

needs no railway system to develop it,

though there are many places where

short lines will eventually be built. The

Seward Peninsula, which in 1906 pro

duced about $7,300,000 worth of gold, is

accessible to ocean-going vessels for fully

a third of the year. These, with the 100

miles of railway already in operation and

other projected lines, afford means of

communication which, while it leaves

much to be desired, yet is sufficient to

enable large mining operations to be car

ried on.

THE NEW YORK TO PARIS RAILWAY

Plans for the construction of the so-

called New York to Paris Railway,

across Alaska and Siberia, have found

some earnest advocates during the past

few years. Though this project rather

falls outside of the present discussion,

yet it deserves mention, if for no other

reason than for the publicity it has re

ceived. Alaska can obviously not be

connected with the United States by rail

except by a line through Canadian terri

tory (see map, page 176). When the

new Canadian transcontinental railway,

known as the Grand Trunk Pacific, which

is to reach to the Pacific coast in latitude

540, is completed, a branch could be ex

tended northward, which could reach

Fairbanks with 800 to 1,000 miles of

track. While such a line would not en

counter any serious obstacles, yet many

watersheds would have to be crossed,

and as it would run transverse to the

larger drainage channels, there would be

heavy expense for bridges. A railway

from Fairbanks to Cape Prince of Wales

would require at least 600 miles of track.

It is proposed to tunnel Bering Strait,

which is 54 miles from headland to head

land, but is broken by the Diomede

Islands, lying about half way between

(see map, page 176). While tunnels of

the length required are probably not an

impossible engineering feat, they are so

far beyond anything of the kind as yet

attempted that it must be a bold group of

capitalists who would undertake it. Fer

riage across the strait, difficult in sum

mer because of the strong northerly set

ting current, is impossible during seven

or eight months in the year because of

the ice floes. As the strait seldom freezes

over, communication without a tunnel

would be entirely interrupted.

This intercontinental railway project,

divested of its glittering generalities,

amounts to this: The first 1,000 miles of

track would parallel the Pacific seaboard

and reach a point less than 500 miles dis

tant from tide-water by a more direct

route. An additional 600 miles of track

would be needed to reach Bering Strait,

and this, too, would be in direct competi

tion with deep-water navigation for at

least a third of each year. Furthermore,

to connect the two sides of the strait, as

proposed, would require two tunnels

more than twice as long as any hitherto

constructed. The Siberian part of the

route would appear to have even less

justification, for here 1,500 to 2,000 miles

of unsettled and unproductive territory

would have to be traversed.
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URGENT NEED OF RAILWAYS IN COPPER

RIVER DISTRICT

Whatever the future may bring forth

leading to a demand for railway connec

tion with Seward Peninsula, it is certain

that there is at the present moment an

urgent need for railways between the

Gulf of Alaska and the inland region

lying to the north. Only by such rail

ways can the copper and gold deposits of

the Sushitna and Copper rivers and the

placer fields of the Yukon reach their full

development. Here is an area about 400

miles square, bounded on the east by the

international boundary, on the north by

the Arctic Circle, on the west by the

154th meridian, and on the south by the

Pacific, which contains, as has been

shown, valuable copper deposits, the best

of the known Alaskan coal fields, as well

as extensive areas of auriferous gravels.

Good grass land is abundant and cattle-

raising can probably be profitably car

ried on to supply the local market, which

is sure to arise with mining develop

ments. The agricultural values, though

of interest to the economist, will prob

ably be disregarded by the capitalist, who

will look to the development of mines for

returns on his venture. Certainly with

out the ore and coal deposits there

would be no railways, and without these

there will be no agriculture until more

accessible regions are settled.

Though now the annual mineral out

put of this province is only about

$10,000,000 in gold, there appear to be

great possibilities in the way of mining

developments, provided it can be made

accessible to commerce.

The mining districts of the Sushitna-

Copper River province are only access

ible by an overland journey of 100 to 300

miles, for the rivers which empty into

the Pacific are for the most part tor

rential in character and but few are navi

gable. All the supplies for these dis

tricts have to be sledded in during the

winter months, at a cost of 10 to 20 cents

a pound. The charges for summer trans

portation by pack-horse are from 30

cents to a dollar a pound.

PRESENT LONG WATER-ROUTE TO FAIR

BANKS DISTRICT

In the Yukon Basin conditions are

somewhat more favorable, because of the

extensive system of navigable waters

(see map, page 164). Before the freight

reaches the Yukon, however, it has to

make a circuitous route to the mouth of

the river, open to navigation only from

the end of June to September. During

summer months Yukon River steamers

can deliver freight to points 20 to 100

miles distant from the placer districts.

This freight must await the winter snow

before it can be finally sledded to its

destination, unless the summer charges

of 20 to 25 cents a pound are to be paid.

Under these conditions, freight which is

moved by the cheapest form of trans

portation (by steamer in summer and

sleds in winter) costs the miner from

5 to 10 cents a pound, delivered at his

mine. Translated into terms more fa

miliar to the average man, this means

that the mine operator may have to pay

a rate on all his heavy machinery equiva

lent to the charges for express between

New York and San Francisco. In fact,

I have known mining enterprises to be

carried on in localities to which the trans

portation charges were greater than

letter-rate postage. Under such condi

tions it is evident only deposits of extra

ordinary richness can be exploited, and

that most extensive mining operations

must await the reduction of costs that

can be brought about only by the con

struction of a railway.

GEOGRAPHIC CONTROL

Having set forth the facts which go

to indicate that the resources of central

Alaska are sufficient to warrant the con

struction of a railway, it is in order to

consider the question of geographic con

trol of routes. It has been shown that

the present demand for transportation

facilities is in the province lying between

the international boundary and the 154th

meridian, and this district will here alone

be considered. The rugged mountain

mass skirting Alaska's southern border
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presents a serious barrier to inland travel

(see plate, page 184). This zone, in

cluding a number of parallel ranges

forming the Pacific Mountain system of

Alaska, but 50 miles in width at Lynn

Canal, broadens out to the northwest,

and at Cook Inlet attains a width of over

200 miles. Inland of this system lies an

other province of far less relief, which

has been termed the Central Plateau re

gion (see map, page 176). The drain

age of this central region is carried, for

the most part, to Bering Sea through the

Yukon River, while the waters of the

Pacific Mountain province flow south

ward and through the Chilkat, Copper,

Susitna, and smaller rivers to the Pa

cific. One river alone, the Alsek, finds

its source in the Central Plateau region,

and traverses that entire Pacific Moun

tain system on its way to the sea. Ob

viously the valley of the Alsek is from

a topographic standpoint the only logical

railway route into the interior. It will

be shown, however, that the commercial

and political factors are so adverse in

case of the Alsek Valley as to appear to

rule it out.

Besides the valleys of the larger rivers,

already mentioned as flowing into the

Pacific, there are a number of low passes

breaking through the mountain barriers.

Among the most important for the pres

ent discussion are the White Pass (2,800

feet), a break in the Coast Range north

of Lynn Canal, across which a railway

has already been built. At the head of

the Chilkat River, whose valley separates

the Coast and Saint Elias ranges, there

is an unnamed pass about 3,100 feet

high (see profiles, page 179). West of

Lynn Canal the coastal range represents

an almost unbroken front, except for the

Alsek and Copper River valleys. At the

inland front of the Saint Elias Range the

Alsek Valley has an altitude of about

2,000 feet, and is connected with the

drainage basin of the White River to the

west by a pass but 2,400 feet high.

Low River, which empties into Valdez

Inlet of Prince William Sound, is sepa

rated from the Copper River by Mar

shall Pass, about 1,900 feet high. At the

head of the Copper there are several

passes leading into the Tanana Valley,

of which the lowest is called Mentasta

(3,000 feet), and the next, which is un

named, connects the Gulkana and Delta

valleys. Both of these passes are through

the eastern end of the Alaska Range, and

one or the other will be used by any rail

way built from the Copper Basin into

the Tanana Valley.

It will be evident from the matter pre

sented that commercial control limits the

choice of inland railway routes to the re

gion lying between Lynn Canal on the

east and Cook Inlet on the west (see

map, page 181). Topographic control,

furthermore, limits the choice to four

general zones, which may be named after

the chief rivers, whose valleys determine

the location. These are named from

south to north: (1) the Chilkat basin,

(2) the Alsek basin, (3) the Copper

basin, and (4) the Susitna basin.

The first requisite for an inland rail

way from the Gulf of Alaska is an ade

quate coastal terminal. This means not

only a deep-water harbor, but also op

portunity for construction of wharfs, as

well as a townsite near at hand. Other

desirable, though not absolutely neces

sary, conditions are available timber,

water power, and a favorable climate.

If possible, the harbor should be access

ible to sailing as well as steam vessels,

and the routes of approach should be

devoid of dangers to navigation ; but, be

side all these desirable attributes, the dis

tance of the coastal terminal to the points

of shipment on the west coast of the

United States is of first importance.

HARBORS

The recent geological history of the

Pacific shore-line of Alaska is favorable

to the formation of harbors, for it is a

glaciated region, and, as many have

shown, glaciation produces fiorded coast

lines. This is, however, only true where

sedimentation subsequent to glaciation

has not silted up and smoothed out the

coast line. The first condition prevails
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SEWARD TO FAIRBANKS ROUTE
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Generalized Profiles of Proposed Railway Routes

in southeastern Alaska and on Prince

William Sound, where the coast is char

acterized by deep fiords with many tribu

tary embayments (see map, page 176).

In the intervening region the retreat of

the larger ice-sheet left many large gla

ciers on the coastal slope of the Saint

Elias Range and in the Piedmont belt,

and these, having access to bed rock

along their margins, have contributed a

large amount of sediment. This sedi

ment has been deposited as extra-glacial

material and has buried much of the

fiorded coast line. Therefore the phys

iographic features make southeastern

Alaska or Prince William Sound the

most favored locality for coastal termi

nals.

Other factors have to be considered.

Lynn Canal is a superb deep waterway,

but its funnel shape causes it to be sub

ject to severe wind-storms, and it is

therefore not favorable for sailing ves

sels. The same holds true, in a less de

gree, of the upper part of Prince William

Sound. Resurrection Bay, which pene

trates the mainland to a much shorter

distance, affords an almost ideal harbor.

Though the shore-line between south

eastern Alaska and Prince William

Sound is not favorable for harbors, yet

two indentations, Yakutat Bay and Con

troller Bay, furnish some protection for

vessels (see map, page .178).

In the comparison of distances it will

be convenient to use Puget Sound as a

reference point (see map, page 176).

Lynn Canal is less than 1,000 miles (stat

ute) from Puget Sound, as compared

with 1,150 for Yakutat Bay, 1,350 for

Cordova Bay, 1,400 for Valdez Inlet and

Resurrection Bay. The route to Lynn

Canal is by an intricate and somewhat

dangerous inland waterway, and the
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actual time consumed in the voyage is

not very much greater to the western

harbors than to Lynn Canal. As re

gards climate, there is little to choose be

tween the various coastal terminals.

Throughout the Pacific seaboard there is

a heavy precipitation, varying from

about 90 inches on Lynn Canal to about

125 inches in Prince William Sound.

Heavy storms are usually from the

southwest, and more commonly occur

from October until May. As soon as the

mountains are entered, very heavy snow

falls are to be expected. The coastal

belt is usually heavily forested with tim

ber which can be used in construction.

It remains to describe the individual

routes and compare their respective ad

vantages. For this purpose the general

location of the different routes has been

indicated on the map (see page 181), to

gether with their relation to the moun

tain barriers and to the distribution of

the known mineral resources. Profiles

(page 179) have also been constructed of

the more important projects, and these

have been grouped together for purposes

of comparison. It should be distinctly

stated, that while in the construction of

these profiles the best available data has

been assembled, yet this is so incomplete

that the results must be regarded as an

approximation. Many of the distances

and altitudes here presented will un

doubtedly be found inaccurate when de

tailed surveys are made.

PYRAMID HARBOR, TANANA RIVER

Chilkat River debouches into a west

ern arm of Lynn Canal, called "Pyramid

Harbor," and its valley separates the

Saint Elias Range on the west from the

Coast Range on the east. A broad pass

about 3,000 feet high, 50 miles from the

coast, separates its headwaters from in

land-flowing streams. Beyond this pass

the route would enter the Alsek basin

and follow the inland front of the Saint

Elias Range. Two forks of the Alsek

will have to be crossed, but present no

serious engineering difficulties. A series

of depressions, part of a system of aban

doned valleys, affords an ideal railway

route beyond the west fork of the Alsek..

The route would probably skirt the south

shore of Lake Kluane 2,400 feet above

sea-level and enter the White River Val

ley near the international boundary.

After crossing White River at the can

yon the line would be extended through

a broad, flat depression to the Tanana

Valley, which would be followed to Fair

banks. As indicated in the profile, there

are no very heavy grades to be overcome

in this route. Branch lines could be

built to the copper deposits of the White

River and to the Fortymile, Birch Creek^

and Rampart placer districts.

Pyramid Harbor, which affords shel

ter for vessels and opportunities for

wharf construction, can be reached by a

1,000-mile journey from Puget Sounds

entirely within sheltered waterways. The

Chilkat basin is well timbered (chiefly

spruce and hemlock) (see map, page

172) and contains some auriferous grav

els, though the producing district lies

somewhat off the proposed railway route.

The copper deposits of Rainy Hollow,

which are undeveloped, lie about 20

miles off the main route. In the inland

region there are no developed mineral

resources except a small placer district.

However, the meager knowledge of the

geology indicates that there may be here

a continuation of the mineralized belt of

southeastern Alaska, and that workable

ore deposits may yet be found.

There can be no doubt that this is a

natural route into the interior, and it was

long used by the natives in their inter

tribal intercourse. It has one grave dis

advantage, namely, that for about 300

miles it traverses Canadian territory, and

would therefore not afford an all-

Alaskan route. Under the custom laws,,

international railways are always at a

disadvantage. Moreover, it would not

help to develop the resources of the Cop

per River and Sushitna River basins.

YAKUTAT BAY-ALSEK-TANANA RIVER

ROUTE

The lower Alsek River valley, which is-

transversed to the Saint Elias range, af

fords a possible route into the interior..
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The line would run southeastward from

Yakutat Bay for about 50 miles, to the

mouth of the Alsek. A narrow-gauge

railway has already been built for about

10 miles of this distance, for the purpose

of bringing fish to the salmon cannery at

Yakutat. The Alsek Valley is almost

unexplored, but no doubt a railway could

be built through it. It would intersect

the Pyramid Harbor-Tanana route about

200 miles from the coast, and would

there attain an altitude of about 2,400

feet (see profile, page 179).

Yakutat Bay, which is about 1,150

statute miles (1,000 nautical miles) by

sea from Puget Sound, is only a fair

harbor, and, so far as known, the pro

posed railway would not tap any mineral

deposits, though such may exist in the

unexplored Saint Elias Mountains. At

170 miles from Yakutat it joins the

Pyramid Harbor route, and is open to

the same objection, inasmuch as it passes

through Canadian territory.

CORDOVA BAY, OR CONTROLLER BAY, COP

PER RIVER

Cordova Bay, an eastern arm of Prince

William Sound, lies about 30 miles west

of Copper River. A railway, now in

construction, is to follow a route skirt

ing the coastal margin of the mountains

to the Copper River, and then, turning

northward, to traverse the Chugach

Mountains through the valley of that

river. A distance of about 200 miles

will bring it to the mouth of the Chitina.

and with 100 miles more of track it will

be able to tap the copper belt, which

skirts the southern margin of the Wran-

gell Mountains. The route to the mouth

of the Chitina follows the river grade,

and there are no serious engineering diffi

culties, with the exception of the two

bridges, 800 and 1,200 feet in length,

which will have to be built across the

Copper to avoid the Miles and Childs

glaciers (see illustration, page 190).

A corollary to this plan is to construct

a branch line about 35 miles in length

from the Copper River to the Controller

Bay coal field (see map, page 178).

A rival company has made a survey

for a railway from near the mouth of

Katalla River, 30 miles east of the Cop

per, which is to run northwestward to the

head of the Copper River delta. A single

bridge will be needed to avoid the gla

ciers, beyond which point the route will

coincide with the one above described.

This route has the advantage of the one

above described, inasmuch as it is some

what shorter and has to bridge the Cop

per but once. Katalla is only 1,200 miles

distant from Puget Sound, as compared

with 1,350 for Cordova Bay. On the

other hand, at Cordova there is an excel

lent natural harbor, while at Katalla a

breakwater will have to be constructed.

On the other hand, again, a harbor at

Katalla would serve the Controller Bay

coal field. Whichever line is built, cer

tain it is that there is not room for two

railways along this Copper River route.

VALDEZ-COPI-KR RIVKR ROUTE

An alternate plan for reaching the cop

per belt of the Chitina region is to build

a railway from Yaldez. Valdez Inlet, a

northeastern arm of Prince William

Sound, is 1,400 miles distant from Puget

Sound. Surveys have been made and

some construction work has already been

done on two railway projects which are

planned to cross Marshall Pass, about

1,900 feet high and 30 miles from Val

dez. and thence down the Tasnuna River

to the Copper (see profile, page 179).

From the mouth of the Tasnuna the

route would correspond with the route

up the Copper River. The distance from

Valdez to the mouth of the Chitina is

about 20 miles less than from Cordova,

but a pass 1.900 feet in height has to be

crossed ; on the other hand, two expen

sive bridges over the Copper would not

be needed. This line would not reach

the Controller Bay coal field.

Most of the railway projects into the

Copper River have been planned with the

ultimate object of extension into the

Yukon basin. Some of these have chosen

Eagle, other Fairbanks, as their ultimate

objective point. Of the two, Eagle ap-
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Camp on Bank of Copper River, Showing Character of Timber

Potato Patch at Baker Hot Springs, Tanana Valley
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Mt Perouse and Glacier

A typical view of the coastal barrier of Alaska

Mentasta Pass, on the Railway Route from Copper River to the Yukon
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pears to be the less logical, as a line built

to it would pass through the eastern part

of the auriferous district, while Fair

banks is much more central.

From the mouth of the Chitina a line

to Eagle would follow the Copper River

valley and cross to the Tanana through

Mentasta Pass, 2,900 feet high (see illus

tration, page 184). Crossing the Tanana

Valley, the line would enter an upland

region not well known and would prob

ably have to cross two passes, 3,000 feet

high, before it descended to the Yukon.

A line to Fairbanks would be built up

the Copper and Gakona River valleys

across a pass 3,000 feet high, and down

the Delta to the Tanana. Crossing that

stream, it would continue down it to

Fairbanks.

RESURRECTION BAY-SUSITNA VALLEY

ROUTE

The upper waters of the Susitna

River, which empty into Cook Inlet, are

separated by a broad, low pass, about

2,400 feet high, from the Ninana, or

Cantwell, River, which flows into the

Tanana. This is one of the lowest de

pressions in the watershed between the

Pacific and the Yukon.

Unfortunately the upper part of Cook

Inlet is closed by the winter ice, so that

a coastal terminal would have to be

sought on the east side of the Kenai

Peninsula, which separates Cook Inlet

from the Pacific. Such a one has been

found in Resurrection Bay, an excellent

harbor, 1,400 miles distant from Puget

Sound. Here the town of Seward was

located two years ago and construction

begun on the so-called Alaska Central

Railway, of which about 50 miles has

been completed and considerable work

done on 20 miles more. This route

stretches northward from Resurrection

Bay and, crossing a pass, about 1,000

feet high, about 40 miles from the coast,

descends again to tide-water at the head

of Turnagain Arm. After swinging

around Turnagain Arm, it bends north

ward, crossing the Matanuska near its

mouth. Here a branch is to be built to

Matanuska coal field, the immediate ob

jective point of the railway (see map,

page 170). It is proposed to extend the

Yukon trunk line up the Susitna, across

the depression above mentioned, down

the Cantwell to a terminal which will be

on the south side of the Tanana River,

near Fairbanks. The total mileage from

Resurrection Bay to Fairbanks is about

500. While this route is one of the

shortest from the coast to Fairbanks and

also has the best grades, it does not tap

the copper deposits of the Copper River,

and, with the exception of the Matanuska

coal field and some placer districts, does

not traverse an area now known to carry

mineral in commercial quantities.

CONCLUSIONS

The matter presented shows that there

is justification for a trunk line railway

from the Pacific seaboard to inland

points, for it is only by rendering access

ible the vast mineral wealth of the in

terior that its full measure of develop

ment can be attained. It is evident that

the value of such a trunk line would de

pend on the construction of many

branches and feeders, which have not

here been considered. Furthermore,

these railways must be supplemented by

many wagon roads.

The history of railway expansion in

the United States has shown that the nat

ural development is, first, railroads built

supplementary to established lines of

water transportation ; second, the binding

together of such auxiliary lines by a

trunk system. In Alaska the same evo

lution is witnessed. The White Pass

and Yukon Railway, traversing the

coastal barrier, links tide-water with nav

igable waters of the Yukon system. The

heavy traffic being all down stream, what

should be a comparatively cheap form of

transportation is established to Dawson,

a distance of 700 miles. A placer field

such as the Klondike yields practically

no outgoing tonnage. When, however,

lode or coal mines are developed, there is

a return traffic which the upstream river

steamers cannot handle economically.

Moreover, freight shipped to Alaskan

points on the Yukon must run the gamut
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of two custom-houses, with all the at

tending annoyances of delays and formal

ities. It should be remembered, too, that

the route to Fairbanks via the White

Pass Railway involves the transhipment

of freight at White Horse to Canadian

steamers, a journey of 500 miles to Daw

son, then a transhipment to American

boats and another journey of 800 miles,

of which 200 miles is upstream. If good

connections are made, some eight days

are consumed in going from tide-water

on Lynn Canal to Fairbanks, which by a

direct line could be reached in 450 miles.

As a rule, freight is at least a month in

transit. The journey up the river, while

it avoids one transhipment, involves

changing from ocean vessels to river

steamers at the mouth of the Yukon, and

then a 1,200-mile upstream journey.

Moreover, these routes are only open

from the first of June to the middle of

September. It would seem, therefore,

that if the resources of the Yukon are

sufficient to warrant the construction of

a railway, such a railway should hold its

own against the competition of water

transportation. In any event, a railway

into the Susitna-Copper River province

would encounter no competition with

steamboat transportation.

Considered geographically, the routes

described fall into two classes, namely,

the one comprising those parallel to the

lines of height, and the other those trans

verse to the lines of height. In the first

group belong the trans-Alaskan-Siberian

line, the Lynn-Canal-Fairbanks line, to

gether with its alternate, the Alsek-

Fairbanks line.

These routes, as has been shown, are

parallel to the dominant axes of uplift,

and therefore harmonious with the

topography. As a matter of fact, how

ever, pioneer railways are usually trans

verse to the watersheds, for the reason

that they are located to supplement and

not to supplant water transportation.

The history of railway development in

the United States shows that piedmont

lines are the last to be built. A railway

parallel to the inland front of the Saint

Elias range would traverse a series of

abandoned valleys such as are every

where recognized as ideal topographic

conditions.

Geographically, therefore, these routes

would appear to have the advantage, and

would, moreover, render accessible a

large area in the interior of Alaska and

northwest Canada not reached by any

railways of the other group. When,

however, the developed resources are

considered, they are at a disadvan

tage, for while they would tap the upper

copper-bearing region, they would reach

neither the valuable southern copper belt

nor the coal fields.

The transverse lines, including the

Copper and Susitna routes, appear, as

has been shown, to follow the laws which

govern the location of pioneer railways ;

that is, they cross the watersheds and

connect existing lines of water trans

portation.

In any event, it is clear that a properly

located transverse line must follow one

of the rivers which traverses the coast

ranges. Two such railways, one up the

Copper and one up the Susitna, are

already under construction. The rival

interests financing the two projects have

been loud in claiming that each route was

the best. In point of fact, the two sup

plement each other. It is certain that a

railway by way of the Copper River fol

lows the only feasible route to copper

deposits of the Wrangell region. It is

equally certain that as a route to the

Yukon a railway up the Susitna River

has the best of it. Again, neither of

these lines bisect Alaska as would a rail

way extending from Lynn Canal to Fair

banks and to the Seward Peninsula.

The matter presented in the foregoing

pages indicates that more facts are

needed before scientific deductions can be

drawn of the best route for immediate

construction. Meanwhile, however, in

view of the large amount of capital ready

for investment in any promising enter

prise, it is only too likely that the prob

lem will be solved by experimentation

alone, as has been done at great cost else

where; in other words, by the survival

of the fittest.
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Copper River Valley at Copper Center, on the Railway Route from Copper River to

the Yukon

Freight Steamer and Barges on the Yukon River
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A Maori Girl (see page 198)



 

The Chief of One of the Most Celebrated Maori Tribes, Showing Their Remark

able Tatooing
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A Maori Mother and Child
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Two Maoris Saluting
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The Daughter of a Maori Girl and White Man



THE MAORIS OF NEW ZEALAND

THE Maoris are in many respects

the most remarkable savages

with whom the white man has

come in contact. Fifty years ago can

nibalistic feasts, at which the flesh of their

fallen enemies was served, were not un

common. Today several members of

their race are members of the New Zea

land Parliament, and Maori women, as

well as the white women of New Zealand,

exercise the right to vote.

When the English first occupied the

islands, in the early part of the nineteenth

century, it is estimated that there were

about 100,000 Maoris in New Zealand.

They were divided into tribes, each tribe

having its own unwritten laws regarding

land, cultivation, and other social mat

ters. The tribes were constantly fight

ing. The English found that they had a

genius for war, showing unusual ability

in building, fortifying, and defending

stockades, and they experienced consid

erable difficulty in subduing them. The

Maoris were also skilled in several arts :

They tilled the soil with great care; as

carvers and decorators they were un

rivaled in the Oceanic world, and they

displayed great originality in the design

and perfection in the execution of rock

paintings, and in carving the ornamental

figures of their dwellings, their boats and

sacred inclosures. Many of these objects

are carefully preserved in museums.

But the Maoris were also noted for

their remarkable tattooing, which was

designed to clothe as well as decorate the

body. The Maori artist knew how to

give endless variety to the curves of his

drawings ; the natural furrows, the move

ments of the countenance, the play of

muscles—everything was made to en

hance the charm of the design; and a

hale young man certainly presented a fine

sight, draped only in this delicate net

work of blue lines on the ruddy brown of

his skin. Whoever refused to undergo

the protracted tortures of tattooing re

quired at every important event of his

life was regarded as a person by his own

consent foredoomed to slavery. The men

were actually depilated in order to in

crease the surface to be covered with or

namental tattooing, while for young

women the operation was limited to the

lips, whence the term Blue lips applied to

them by the English.

There are about 35,000 Maoris left.

 

Maoris Practicing the Old War Dance
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These have retired to the northern prov

inces of New Zealand, where certain

"reservations" have been set apart as

their exclusive property. Schools have

been established which the Maori children

attend regularly. It is said that such of

them as continue into the higher branches

of learning are worthy rivals of white

students. Some of the Maoris have be

come large landed proprietors : they are

proud of their right to vote, and espe

cially of the fact that their women were

given this privilege at the same time that

it was given to the white women of New

Zealand, in 1893.

The preceding illustrations of the

Maori of New Zealand were taken by Mr

J. Martin, of Auckland, and were sent to

this magazine by M. Maurice Loir, editor-

in-chief of Le Tour du Mond, of Paris.

THE GREAT NATURAL BRIDGES OF UTAH

IN the summer of 1904 the first public

announcement was made in the

Century Magazine and the Na

tional Geographic Magazine by Mr

W. W. Dyar of the discovery in Utah

of three great natural bridges, far sur

passing in size the great Natural Bridge

of Virginia and all other similar bridges

known in the world. The article was

illustrated from small photographs, and

was based on a hurried view of the

bridges. Last year a member of the

National Geographic Society, Mr

Edwin F. Holmes, equipped an expedi

tion with surveyors and artists and sent

it out to make a careful study of the

bridges. Mr Holmes' report of the work

done is printed below.

The three great natural bridges are

located in an almost inaccessible portion

of southeastern Utah, in San Juan

County, lying south of the Colorado and

Grande rivers.

The country is uninhabited and unin

habitable for the greater part, the only

settlement of any account being the small

town called Bluff, on the San Juan River,

and the nearest railroad being Dolores, in

Colorado, some 105 miles eastward, on a

narrow-gauge branch of the Denver and

Rio Grande and Rio Grande Southern,

extending from Grand Junction to Du-

rango, in the silver San Juan country.

There is another small settlement, called

Monticello, to the north of Bluff, with

which it is connected by a wagon road,

and on to Moab on the Grand and to

Thompson's Spring on the main line of

the Denver and Rio Grande Railway.

The country of the natural bridges can

be reached via Bluff by either of these

routes, going by wagons to the latter

place, then by horses with pack train,

taking a northwesterly direction from

Bluff for a distance of about 65 miles,

going south of the Blue Mountains and

Elk Ridge, crossing Cottonwood Creek,

and going up Comb Wash.

There might be a way of reaching this

section by crossing the Colorado at

Dandy Crossing, near Hite, in Garfield

County, striking the White River Canyon

some 60 miles below the Caroline Bridge,

which, with the Augusta, is situated on

the main canyon of the White River,

while the Edwin Bridge is situated on

Armstrong Creek at its confluence with a

small stream coming in from the north.

Armstrong Creek itself discharges in

White River a few miles lower down.

All three bridges are within a radius of

about 20 miles.

A few miles above the Edwin Bridge,

on Armstrong Creek, are the remains of

ancient ruins, and about here are hiero

glyphics cut into the rocks. No person

should think of going into this region

without having thoroughly studied all

the conditions. The few guides that

have been there have a very limited

knowledge of the country, and the main

and side canyons so cut up the country



 

TheAugustaBridge

Thegreatestnaturalbridgeintheworld;height,265feet;span,320feet;widthinnarrowestpart,35feet;thickness,83feet.

Thisandsucceedingillustrationsarefrompaintingsofthebridgesbasedoncarefulmeasurements
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that a party may easily become lost. The

absence of forage and at times of water

make it necessary to undertake the trip

as early in the spring as possible, ten or

fifteen days being about the limit of time

one can spend here because of the im

practicability of packing a sufficient sup

ply of forage and provisions. Of course,

a more extended trip could be provided

for by keeping pack animals on the road

to and from the base of supplies at Bluff,

the only or nearest place where a suitable

outfit can be obtained.

The Augusta Bridge was so named in

honor of the wife of Horace J. Long, who

in 1903 visited the bridges in company

with James Scorup. They made approx

imate measurements, but, not having ac

curate instruments, their work was neces

sarily faulty, and their pictures were

taken with a small Kodak, much too small

for the purpose. Mr Scorup, it appears,

had visited these bridges previous to this

time, and in showing Long the way to

them stipulated that the second one

should be named the Caroline, after his

(Scorup's) mother.

So far as Scorup knew, the bridges

were first discovered by Emery Knowles

in 1895, and he himself visited them in

company with two cowboys, Tom Hall

and Jim Jones, in the fall of that year.

The next party to visit this section, so

far as known, was that promoted by the

Salt Lake City Commercial Club during

the winter and spring of 1905. The

members of the party were H. L. A. Cul-

mer, artist; S. T. Whitaker, photogra

pher; Carleton Woods Holmes, son of

Col. Edwin F. Holmes, ex-president of

the Salt Lake Commercial Club, who

first suggested the trip, and Scorup,

guide, together with two packers and a

cook. The party was well equipped with

scaling ladders and all the necessary par

aphernalia.

The measurements taken of the Au

gusta Bridge were as follows: Height,

265 feet ; span, 320 feet ; width in nar

rowest part, 35 feet, and thickness, 83

feet.

The measurement of the Caroline

Bridge the party found to be: Height,

182 feet; span, 350 feet; width, 60 feet,

and thickness, 60 feet, while of the

smaller bridge, named by the Culmer

partv as the Edwin Bridge, for Col.

Edwin F. Holmes, of Salt Lake City,

they found the measurements to be:

Height, in feet; span, 205 feet; width,

30 feet, and thickness, 10 feet, this bridge

being the much more graceful and slen

der of the three.

Oil paintings of the three bridges have

now been completed by artist H. L. A.

Culmer, from photographs, sketches,

water colors, and measurements taken at

the time of the visit, the measurements

having been corroborated from the rec

ords kept by two different persons of the

expedition. The painting of the Augusta

is a canvas 60 x 90 inches and has the

noonday or mid-afternoon tints, with

storm-cloud approaching from the south

east—an incident that actually occurred

at the time of their visit. Great buttes

and the high canyon walls are seen un

derneath the arch and great cottonwood

trees in the distance.

The two other bridges are on canvases

42 x 60 inches in size, the Caroline being

in a rich sunset glow of color, with parts

in shadow, very dark, somber, and heavy

in tone ; the sky without clouds, but

luminous with light from the setting sun.

Little but rock and sky appear in the

picture, the little green foliage in the dim

distance being so far away as to show but

faintly.

Of the Edwin Bridge the dominant

tone of rock color is a creamy gray, with

a purplish tint in shadow and interesting

perspective beneath the arch, showing

trees of mountain pine and cedar in the

distance and near foreground. The sky

of blue is marked by cloudlets of indis

tinct outline, all in the sunshine of mid

day.

These bridges, composed as they are of

light sandstone, might seem to be wear

ing away very rapidly. Such, however,

is not the case, as is evidenced in the
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caves beneath the Caroline abutments,

especially that to the south or west, where

was found what may have been a work

shop of the ancients, for evidences of

their pottery work were scattered around,

and at one place a number of fiber san

dals were found in a fair state of preser

vation.

A few miles above the Edwin Bridge a

considerable settlement of Cliff-Dwellers

once existed, and rude symbols are found

on the rocks in the vicinity of the bridges.

A NATIONAL PARK SUGGESTED

From all that is learned of this won

derful country, it is believed that its

preservation and care should be under

taken by the United States Government,

as in the case of the Yellowstone National

Park, so that roads may be opened and

these greatest of the world's natural

bridges can be made accessible for the

tourists from our own country and from

all over the world, who would flock

thither were the road made easier. The

difficulties of railroad building do not

seem to be unsurmountable, and an ex

tension from Dolores, on the main line,

is possible, even to a continuation through

to the Santa Fe System, embracing all of

the upper part of the Grand Canyon of

Arizona—a scenic route comparable to

nothing else in the world.

More than a passing word should be

said about the little town of Bluff, on the

San Juan River, from which point an ex

pedition can best be fitted out for the

Bridge Country. This is a place of about

fifty houses, and is a thrifty little town

with some excellent stone dwellings, some

of them costing $5,000 to $10,000. The

inhabitants of the town are generally well

to do and kind in their treatment of stran

gers, and their prosperity is largely due

to the cattle industry. They are on the

northern border of the Navajo Indian

reservation, having considerable barter

trade with the Indians, who work for

them cheaply and keep their dwellings

for them. The people are mostly Mor

mons. Their young people are educated

abroad and compare favorably with the

young people anywhere.

Quite the opposite is the little town of

Monticello, some 50 miles to the north

and the county-seat of San Juan County,

which is a town of about a dozen houses,

some occupied and some not, built upon

the apex or divide of a mountain range

and formerly the headquarters for the

cattle interest of this section. Its nearest

point also is Dolores, which is south and

east some hundred miles or so and con

nected by a wagon road little used.

There are mountains about here—

Abajo, 11,445 feet- and Mount Linnaeus,

11,000 feet—while farther north, toward

Moab, are Mount Tukuhnikivatz, 12,004

feet ; Mount Tomaskia, 12,218 feet ;

Mount Wass, 12,586 feet, and Mount

Peak, 13.089 feet. Much of this portion

has been surveyed, though the townships

have not been sub-divided, but nearly all

of the western part of the country is still

unsurveyed and no very accurate maps

exist, excepting of the courses of the

Green, the Grand, and the Colorado

rivers.



A RECENT REPORT FROM THE "DOUBTFUL

ISLAND REGION"

By James D. Hague

THE San Francisco Chronicle of

February 5, 1907, contained the

following item :

"Captain Maurice Rose, of the French

bark Michelet, reports to the branch

hydrographic office that at 9 a. m., Jan

uary 18. when in latitude north 22 de

grees 19 minutes, longitude west 131

degrees 6 minutes, off the Mexican coast,

he passed within 200 yards of a reef

over which the sea was breaking for an

extent of about fifteen yards. The

weather wras clear, wind northeast, light,

with a light swell. He took no sound

ings. The chronometer was correct upon

arrival in port. The observations by

which the position was fixed were good."

The locality thus indicated by the

above-stated latitude and longitude

would be little less than $l/2 degrees of

latitude north and about 5 degrees of

longitude east of the reported shoal

which Captain Lawless thought he saw

on the morning of March 17, 1902, in

latitude 18 degrees 56 minutes north and

longitude 136 degrees 10 minutes west,

but which the U. S. S. Tacoma, when

searching for it two years later, failed

to find in that position or near neigh

borhood, May 28, 1904, as set forth in

the National Geographic Magazine

for December, 1904.

The recently reported reef, over which

the sea was breaking, as above stated,

would not be far distant (2 or 3 degrees

northeasterly) from "Cooper's," one of a

number of small islands, of doubtful posi

tion and questionable existence, indicated

on the older charts, published 50 years

ago or more, and it furnishes one more

new item of evidence, certainly indicat

ing the possible existence of a shoal

region in this neighborhood, within

which there may yet be found and def

initely located one or more of the score

of reefs and islands, which have been re

ported, mainly by whalemen, from time

to time during the past hundred years,

but so far never found by any of the ex

ploring vessels sent to look for them.

On such a reef as this the long-lost

Levant may have met her mysterious fate

in i860, and in this still unexplored sea

there well may be not only similar reefs,

but, as reported, larger and higher

islands—possibly some habitable island—

on which surviving castaways of the ship

wrecked Levant may still be watching

for a sail.

This new report is one more call from

far midocean for renewed search and

thorough survey of this unexplored

region, with the purpose either to prove

the non-existence of these most dan

gerous menaces to navigation or, if found

existing, to locate them correctly on the

charts, in the interest of commerce and

for the benefit and safety of mariners.

The brief and only partial search of

this region, made by the Tacoma in 1904,

occupied only four days in cruising and

covered but a comparatively small part,

about 8,000 square miles, of this doubt

ful island region, leaving 20,000 to

30,000 square miles still unexplored and

almost wholly unseen by any of the

several vessels sent there for exploration.

Every square mile of this region must

yet be seen in daylight before it can be

certainly known that there are no reefs

or islands to be found or feared there by

passing navigators. The search of the

Tacoma was conclusive only for a part

of the field, as above stated, and there

are better reasons now for completing

the exploration than there were originally

for beginning it.

Although no sign of shoal water was

found by the Tacoma at the place in

dicated by Captain Lawless, he still be-
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lieves that what he saw and reported

was in fact a shoal, but probably located

a few miles out of his reckoning. He

did not stop his ship to sound, but esti

mated the depth of water on the shoal

to be thirty to forty feet, or, say, five

to seven fathoms; and it is curiously in

teresting to note the singular coincidence

between this estimate and the depth of

"six or seven fathoms" actually found

by sounding on another remotely related

shoal observed and reported many years

since, a recent reference to which is con

tained in a letter from Professor George

Davidson, at San Francisco, an eminent

authority on oceanography, who writes :

"Yesterday (January 9, 1906) I was

browsing among old navigators, and in

Burney, vol. I, pages 228 and 229, I came

on the following, in the voyage of Vil-

lalobos: 'Dec. 3 (1542) they discovered

banks on which they had only six or

seven fathoms.' The pilot's statement:

'and we sailed beyond Roca Partida

about two hundred leagues, when we had

soundings in seven fathoms, being then

in 13 degrees or fourteen degrees north

latitude, and no land in sight ; but we be

lieved ourselves to be near the Island San

Bartholomew' "

This observation antedates Captain

Lawless's by three hundred and sixty

years ; but it is somewhat more reliable

than his, because of the actual soundings

that were taken at the *ime, which have

the same important significance as if

made yesterday. Such a shoal is evi

dence of an elevated sea bottom and is

an indication of a shoal region, in which

there may be coral reefs near enough to

the surface to menace navigation, and

where there might be islands, possibly

habitable, and, in that case, now inhabited

by the survivors of shipwreck. In fact,

during the three hundred and sixty years

of elapsed time a coral island may have

been formed on this same shoal. Such

an island, developing conditions favor

able to the support of life, like scores of

tropical islands elsewhere, might have

become habitable long ago.

The region from which this report

apparently comes (two hundred leagues

westerly from Roca Partida, shown on

the charts) is perhaps ten degrees east

and eight or more degrees south of the

assigned position of the reef over which

the sea was breaking, as recently re

ported by Captain Rose of the bark

Michelet; but it is within the great, gen

erally landless, ocean area of which we

have but comparatively little information

and hardly any knowledge concerning

the elevations and depressions of the sea

bottom.

The traffic of this hitherto-unfre

quented region is steadily increasing.

Steamships between San Francisco and

Tahiti traverse it occasionally in north

erly and southerly directions, and the

American-Hawaiian Steamship Company

has just now inaugurated a fortnightly

service between Hawaii and the Mexican

coast, which will pass through this region

in easterly and westerly courses; and

when the Panama Canal is open for busi

ness the -movement of ships in these

waters will be constant. With these con

ditions in view, it seems obvious that a

complete survey of the region should

presently be made in the interests of com

merce and navigation.



THE POSSIBILITIES OF THE HUDSON BAY

COUNTRY

THE Canadian Geological Survey

has issued a popular narrative

and report of its recent expedi

tion to Hudson Bay and the Canadian

Arctic Islands by Hon. A. P. Low, the

leader of the expedition and now Director

of the Geological Survey of Canada.*

One reason for the expedition was the

formal assertion and installation of Cana

dian authority over that drear coast and

its adjoining waters, a domination which

previously had been largely taken for

granted, so far as the islands north of

Hudson Bay were concerned. Another

important reason for the expedition was

the securing of further information about

the navigability of Hudson Bay. Other

reasons were to obtain scientific informa

tion about the geology, botany, and nat

ural history, minerals, and timber of the

vast territory, about its inhabitants, the

Eskimos, and about the possibilities of

fishing and whaling, the latter of which

has been the sole industry of the northern

seas or their neighborhood.

The report makes an exceedingly val

uable volume of 350 pages and is illus

trated with about 75 pictures of Arctic

scenery, of the Eskimos, and whaling

views. There are excellent chapters on

the Eskimos, the whaling industry, and a

very good historical summary of previous

explorations of the Hudson Bay region.

Mr Low also publishes a large map of the

region.

All that is needed to open Hudson Bay

for ordinary commercial navigation, says

Mr Low, is a line of rails to carry freight

to one of its ports. At present the Hud

son's Bay Company and the Revillon Fur

Company have ships going annually to

the bay, and a greater amount of freight

would attract more steamers.

The period of safe navigation for ordi-

*The Cruise of the Neptune. By A. P. Low,

Officer in Charge. Pp. 350. 6x9 inches. 75

illustrations and one map. Ottawa, Govern

ment Printing Bureau, 1906.

nary iron steamships through Hudson

Strait and across Hudson Bay to the port

of Churchill may be taken to extend from

the 20th of July to the 1st of November.

This period might be increased without

much risk by a week in the beginning of

the season and by perhaps two weeks at

the close.

The fur trade with the Indians and

Eskimos living about Hudson Bay or

along interior routes tributary to it has

for a period extending over two centuries

and a half furnished cargoes for two or

more ships belonging to the Hudson's

Bay Company. At the present time two

ships are engaged in this trade for the

company, while Revillon Brothers em

ploy two more. The whale fishery now

supports two ships. These four ships

represent the developed trade of the bay

and strait at the present time.

The undeveloped resources of the re

gion surrounding these waters appertain

to mining and fisheries and to the forests,

which include large areas of pulp wood

and merchantable spruce. Iron ores and

copper-bearing rocks have been found in

several places and a valuable mica mine

is being worked. Not much is known

about the fisheries, but sea run trout,

whitefish, Arctic salmon, etc., are believed

to be abundant.

These undeveloped resources of the

north will no doubt, when developed, add

greatly to the annual shipping of Hudson

Bay, but the main increase to the fleet

will be due to the products of the great

plains of the Northwest, now rapidly fill

ing with robust settlers. These products

of the western farms—grain, butter, and

cattle—will naturally seek the shortest

road to the European markets ; a road

not only shorter, but, owing to its cool

climate, capable of landing perishable

products and grain in better condition

than the more southern routes.

Taking Regina as a convenient center

for these northwestern farming lands, the
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From Alpina Americana

Tehipite Canyon

From a point 4,000 feet above the river. Photographed by G. K. Gilbert. The clean

white granite walls rise from 3,000 to 4,000 feet above the level floor
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distance from there by way of Prince

Albert to Churchill is about 800 miles, or

the same distance as from Regina to Fort

William, on Lake Superior, and a thou

sand miles shorter than the distance from

Regina to Montreal, at the head of sea

navigation on the Saint Lawrence. The

distance from Churchill to Liverpool is

almost the same as that from Montreal to

Liverpool ; consequently there is a saving

in distance of a thousand miles of rail or

river carriage in favor of the northern

route.

The question of the storage of the

grain until the season following the har

vest is at first sight a serious one, but

when it is known that not twenty per

cent of the grain at present reaches the

seaboard before the opening of naviga

tion of the year following that in which

it is harvested, this objection practically

disappears, for the grain may be as well

stored on the shores of Hudson Bay as in

the elevators on the plains or at Fort

William.

THE HIGH SIERRA

ALL lovers of mountain scenery

and mountain climbing will be

interested in a new publication, Alpina

Americana, established as a quarterly by

the American Alpine Club, whose ob

ject is to encourage interest in our

beautiful western mountains, and at the

same time to teach how they may be

best appreciated and enjoyed. The first

number is entirely devoted to a mono

graph on "The High Sierra" by Profes

sor Joseph N. Le Conte, of the Uni

versity of California. It is illustrated

with some excellent views, and also con

tains a map of the mountains prepared

by Mr Le Conte. Prof. Charles E.

Fay, of Tufts College, the editor, and the

editorial committee deserve much grati

tude from the public for their generous

support of this worthy undertaking.

Professor Le Conte gives a highly in

structive account of the Sierra, describ

ing their geological history, their scenery,

and the best means of exploring them.

The following paragraphs are abstracted

from his article :

The Sierra Nevada forms a part of

the western bulkwark of that great con

tinental plateau upon which is built the

North American Cordillera. Though it

is but one of the many ranges within

the boundaries of the United States, not

one surpasses, if any equals, the Sierra

when extent, altitude, and grandeur of

scenery are taken into account. It is one

of the great features of the earth's sur

face, standing in remarkable isolation,

wonderfully simple in general outlines,

and fascinating alike to the scientist,

mountaineer, nature lover, and, in fact,

to any one who has once penetrated its

deepest recesses.

The Sierra Nevada, as generally de

fined, is limited strictly to California, and

may be considered to extend from the

Tehachapi. Pass (latitude 35° 10') to

Mt. Shasta (latitude 41 0 25'), a distance

of over 500 miles along the eastern

border of the state. The exact termina

tion to the north and south cannot be

clearly defined, as its spurs mingle with

those of the Coast Range in those por

tions; but throughout its central part it

forms a single, isolated mountain mass,

extending from Tejon Pass (latitude 350

45') to Lassen Peak (latitude 400 30'), a

distance of about 385 miles. Between

these points the crest line, which is the

hydrographic divide between the Pacific

Ocean and the Great Basin, is nearly

straight, as are also the lines, about

eighty miles apart, which terminate its

slopes on the east and west.

The range is one of the grandest

known examples of the "basin" type of

formation. It can be briefly charac

terized as a single block of the earth's

crust upheaved along its eastern edge,

and thus presenting to the west a long

gradual rise covering nine-tenths of its

entire area, and to the east a precipitous

front of imposing dimensions. The total

dissimilarity of the two slopes is per

haps its most striking feature. It is the

result of its geologic history and is the

primary cause of the peculiarly Sierran
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type of canyon sculpture, of the regular

distribution of the belts of vegetation,

and of many characteristic features of

the High Sierra scenery.

The western slope may therefore be

considered the main portion of the Sierra

Nevada, containing not only 90 per. cent,

of its area, but also most of its great

forest and mineral wealth, receiving

nearly all the annual precipitation and

giving rise to all its rivers.

During the Glacial times the High

Sierra was completely covered with ice,

and enormous glaciers filled its canyons,

reaching in some instances for forty

miles down its western flank. This ice

mantle has vanished within very recent

geological times, and the High Sierra

exhibits to a most perfect degree the

effects of this recent glaciation. Great

areas are everywhere found polished

smooth as glass and covered with glacial

erratics. The canyons are all of the

characteristic U-shape, with walls show

ing polished and scored surfaces. Large

streams flow over smooth rock slopes

without channels, and indeed the general

appearance is as if the glaciers had

vanished but yesterday.

At the present time three large na

tional parks have been created on the

western slope of the Sierra, the Yose-

mite National Park, which now includes

the Yosemite Valley ; the General Grant

and Sequoia National Parks, which in

clude some of the finest of the sequoia

groves. The whole of the western slope,

from the southern portions of the Kern

Basin to Lake Tahoe, has been set aside

as a national forest reserve. The crea

tion of these parks and reserves has

restored the magnificent flora of the

Sierra, which previous to 1899 was in

danger of total destruction through sheep

grazing and forest fires.

The eastern crestline contains the two

highest points in the state and the highest

one in the United States, Mount Whitney,

14.499 feet, and Mount Williamson,

14,384 feet. As to the height of Mount

Whitney, there is no longer a doubt, as

it has been leveled up by the United

States Geological Survey from two in

dependent bases. It is of but little in

terest to the mountain-climber, however.

Its ascent has always been easy, and

within the past year a horse trail has

been constructed to the summit. Mount

Williamson is by far the more imposing

of the two and affords a really interest

ing climb. Mount Tyndall ( 14,025 feet)

and Mount Langley (14,042 feet) are

both exceedingly easy of ascent.

MOTOR SLEDGES IN THE ANT

ARCTIC

ANEW South Polar Expedition is

being organized by Lieutenant

E. H. Shackleton, who was a mem

ber of the recent British expedition

and also one of the sledging party who

reached farthest south, 820 17'. Mr

Shackleton plans to leave England Octo

ber of this year on a steam whaler, and

to establish his winter quarters at the sta

tion used by the Discovery near Mount

Erebus. His party will be limited to

from nine to twelve men. Mr Shackleton

introduces two innovations : The use of

Siberian ponies, which Fiala found so

useful in the north, and a specially de

signed motor car for traveling over the

ice barrier. Mr Shackleton in his an

nouncement says:

"A North China or Siberian pony is

capable of dragging 1,800 pounds on a

food basis of 10 pounds per day. A dog

drags 100 pounds at the outside, and re

quires over 2 pounds of food per day.

Therefore one pony drags as much as

eighteen dogs, at less than one-third in

weight of provision, and can travel com

fortably 20 to 25 miles per day.

"The motor will be of a special type,

taking into consideration the tempera

tures to be encountered and the surface

to be traveled over. I would propose to

take three or four ponies on the southern

journey and the motor car. As long as

the car continued to remain satisfactory,

it alone would be used to drag our equip
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ment and provisions. If it broke down

and could not be fixed up, then the ponies

would take over the load.

"I would propose traveling at the rate

of 20 to 25 miles a day, and feel assured

that, providing the motor does its work,

820 16' S. I intend, every 100 miles, to

drop a sledge load of provisions and

equipment ; so that, in the event of every

means of traction breaking down except

the men, we would only have 100 miles

to go between each depot on return. The

geographical South Pole is 731 miles from

winter quarters, and allowing that we

only go with the motor to 82° 16' S., we

would then practically be starting for the

remaining 464 miles as fresh as if we

were starting from the ship. What lies

beyond 830 S. we cannot tell, but I am of

the opinion that we can follow the trend

of the southern mountains for a very long

way south before they turn either east or

west."

ORIGIN OF THE WORD CANADA

IN the "Memoirs of the Historical

Society of Pennsylvania," vol. 12,

1816, John Heckewelder gives an ac

count of the origin of the word Canada.

He quotes from "Mr Zeisberger's papers"

to the effect that he (Zeisberger) trans

lates "the German word stadt (town) into

the Onondago by ganatage." He sur

mises that by the substitution of K, and

finally C for g, and d for t, the word

may have been derived in some form of

the Mohawk dialect. "So that it is highly

probable that the Frenchman who first

asked the Indians in Canada the name of

their country, pointing to the spot and to

the objects that surrounded him, received

for answer Kanada (town or village)."

The mistake made by the Frenchman,

consisting in applying a term meaning

specifically town or village, to the generic

significance of country in general, and he

"consequently gave to their newly-

acquired domain the name of Canada."

In connection with an old French map,

the date of which is not affixed, is a "Dis

sertation sur le Canada ou la Nouvelle

France," from which the following is

translated :

"Since the year 1504, when the French

discovered this great country, they have

given it the name New France. The

Spaniards first made the discovery, but

as they found nothing of any account in

it after their visit, they readily abandoned

it, and gave it the name Capo di nada—

that is to say, the Cap de rien—whence

has arisen, by corruption, the name Can

ada, which is now generally given to it

on the maps."

Francis Parkman is inclined to the

view of Heckewelder, although he does

not mention that missionary's name

(Pioneers of France in the new world,

footnote on p. 184 of the 19th edition).

He states definitely that the name Canada

is "without doubt not Spanish, but In

dian," and refers it to the Mohawk dia

lect, in which it means a town. "Lescar-

bot affirms that Canada is simply an In

dian proper name, of which it is vain to

seek a meaning. Belleforest also calls it

an Indian word, but translates it terre,

as does also Thivet."

N. H. Winchell.

BOOK REVIEW

Camp Fires in the Canadian Rockies. By

William T. Hornaday, with 70 illustrations

by John M. Phillips and 2 maps. Pages

350. 6x9 inches. New York : Charles

Scribner's Sons, 1906.

Dr Hornaday has given an exceedingly en

tertaining description of one of the most

beautiful sections of North America. It is

only in the last few years that the mountaineer

and sportsman has learned by personal in

vestigation of the wonders of the Canadian

Rockies, where the wild goat and mountain

sheep are found. The volume is illustrated

with some very remarkable photographs of

mountain goats and mountain sheep, which

were taken by Mr John M. Phillips, of Pitts

burg, with an ordinary stereo-camera. Dr

Hornaday describes very pleasantly his experi

ences in hunting this game and particularly

the risks incurred by Mr Phillips to obtain

his photographs. There are also interesting

notes and photographs of the grizzly, porcu

pine, squirrel, wolverine, marten, grouse, mule-

deer, etc. One picture from the volume is

given on page 211.



2 1 6 The National Geographic Magazine

DECISIONS OF THE UNITED STATES

GEOGRAPHIC BOARD

The following important decisions relating

to geographic names and their application were

made by the United States Geographic Board

on February 6, 1907. In reaching these decis

ions the Board has obtained the advice of many

of the foremost American geographers and

geologists, and the decisions here given are,

in nearly all cases, the result of a consensus

of opinion among the gentlemen consulted.

Cordilleras—the entire western mountain

system of North America.

Rocky Mountains—the ranges of Montana,

Idaho, Wyoming, Colorado, New Mexico, and

western Texas.

Plateau Region—the plateaus of Colorado

River and its branches, limited on the east

by the Rocky Mountains, on the west by the

Wasatch Range, and extending from the

southern end of the Wasatch southward, south

eastward, and eastward to the eastern bound

ary of Arizona, following the escarpment ot

the Colorado Plateau, and including on the

north the Green River basin.

Basin Ranges—all those lying between the

Plateau Region on the east, the Sierra Nevada

and Cascade Range on the west, and the Blue

Mountains of Oregon on the north, including

the Wasatch and associated ranges.

Pacific Ranges—the Cascade Range, the

Sierra Nevada, and the coast ranges col

lectively.
Sierra Nevada—limited on the north by the

gap south of Lassen Peak and on the south

by Tehachipi Pass.
Cascade Range—limited on the south by the

gap south of Lassen Peak and extending north

ward into British Columbia.

Coast Range—extend northward into Can

ada and southward into Lower California,

and include all mountains west of Puget

Sound and the Willamette, Sacramento, and

San Joaquin valleys, and southwest of Mohave

Desert.
Bitterroot Range—extends from Clarks

Fork on the northwest to Monida, the crossing

of the Oregon Short Line on the southeast,

including all mountain spurs.

Mission Range—range east and southeast

of Flathead Lake, Montana.

Wasatch Range—includes on the north the

Bear River Range, extending to the bend of

Bear River at Soda Springs, Idaho, and on

the south extends to the mouth of San Pete

River near Gunnison.

San Juan Mountains—include all the

mountains of southwest Colorado south of

Gunnison River, west of San Luis Valley, and

east of the Rio Grande Southern Railroad.

Sacramento Mountains—include those

groups known as Jicarilla, Sierra Blanca, Sac

ramento, and Guadalupe.

Salmon River Mountains—include the

group in central Idaho lying south of main

Salmon River, west of Lemhi River, north of

Snake River, and east of the valley of Weiser

River.

Blue Mountains—include all the mountains

of northeastern Oregon with the exception of

the Wallowa Mountains, and extend into

Washington.

Sangre de Cristo Range—extends from

Poncha Pass, Colorado, to the neighborhood

of Santa F£, New Mexico, thus including the

southern portion locally known as the Culebra

Range.

Front Range—includes on the north the

Laramie Range as far as the crossing of the

North Platte and on the south includes the

Pikes Peak group.

Appalachian System—includes all the east

ern mountains of the United States from Ala

bama to northern Maine.

Blue Ridge—includes the ridge extending

from a few miles north of Harpers Ferry to

northern Georgia.

Appalachian Plateau—includes the entire

plateau forming the western member of the

Appalachian system, known in the north as the

Allegany Plateau and in the south as the

Cumberland Plateau.

Ozark Plateau—the plateau in northwest

ern Arkansas and southern Missouri.

Quachinta Mountains—the ridges of

western Arkansas south of the Arkansas River.

Indian Territory, and Oklahoma.

COMMITTEES OF 1907

The following committees of the National

Geographic Society have been appointed by

President Willis L. Moore for 1907:

Executive Committee.—President, Vice-

President, Treasurer, Secretary, Messrs

Blount, Grosvenor, and Henry.

Finance—Charles J. Bell, John Joy Edson,

Gilbert H. Grosvenor.

Communications (Lectures and Meetings).

—Gilbert H. Grosvenor.

Research.—Henry Gannett, J. Howard Gore,

C. Hart Merriam, F. V. Coville, A. J. Henry,

O. H. Tittmann, C. W. Hayes, L. A. Bauer,

W. H. Holmes, O. P. Austin, C. M. Chester,

Gilbert H. Grosvenor. (With power of the

Chairman to add to its members.)

Publications.—Gilbert H. Grosvenor, A. W.

Greelv, W J McGee, C. Hart Merriam, Willis

L. Moore, O. H. Tittmann. O. P. Austin,

Alexander Graham Bell, David T. Day, G. K.

Gilbert, Angelo Heilprin, R. D. Salisbury,

Alfred H. Brooks, Alexander McAdie, Almon

Gunnison. David Fairchild.

Admissions.—O. P. Austin, Gilbert H.

Grosvenor, Charles Denby.

Library.—O. P. Austin, Gilbert H. Grosve

nor. H. H. Kimball.

Excursions.—Henry F. Blount, F. V. Coville,

Gilbert H. Grosvenor, Otto Luebkert.
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Thus for over half a century every new make of piano has been judged, with
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and handling added.
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MILLIONS FOR MOISTURE*

An Account of the Work of the U. S. Reclamation

Service

By C. J. Blanchard

Statistician, U. S. Reclamation Service

WE are living in an age of big

things. It is a creative

epoch. Our perspective has

broadened to such an extent that it is no

longer confined by fixed geographical

lines. It embraces the whole world, the

undiscovered Poles not excepted. It is

the day of the engineer, and in no pre

vious period of our history has he occu

pied so prominent a place in national af

fairs as he does today. The National

Treasury and the surplus of huge corpo

rations are at his command. Unafraid,

he is proceeding to cut a great gash

across a continent, through which the

shipping of the world may pass. Eighty

millions have been appropriated this year

to deepen our waterways to relieve con

gested traffic conditions. He has tun

neled the streets of our great cities for

many miles to furnish readier transporta

tion. Thousands of miles of steel are

being laid to connect new regions with

the nation's markets. We are today

launched upon a policy of internal expan

sion which many have declared to be the

most paternal ever attempted. Our gov

ernment is actually loaning money to its

citizens and making homes for them, and

is loaning it as a father to a son—on long

time, without interest.
^v On June 17, 1902, Congress enacted a

law known as the National Reclamation

Act. Briefly, this act provided that the

money received from the sales of public

lands in fourteen arid states and two ter

ritories should be used as a reclamation

fund for the construction of the works

necessary to irrigate arid lands in those

states and territories. ' By wise provis

ions in the law this fund was made re

volving. As soon as any work is com

pleted the owners of land benefited must

begin to return the cost thereof, payments

being made in ten annual installments

without interest. The money so returned

*An address to the National Geographic Society, March n, 1907.
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can be used over and over again in the

construction of other works. To elim

inate speculation and to put a stop to the

greedy acquisition of large areas, it was

further provided that no man could own

more than 160 acres under any of these

works, and such owner must actually re

side upon and cultivate his land.

The policy of national irrigation is

broadly paternal, yet it is so thoroughly

common sense and business-like that the

wonder is it was not adopted long ago.

With the examples of other nations in

similar works constantly before us for

years, it is well nigh inexplicable that our

nation, the most progressive in the world,

should have been so tardy in initiating

the work upon which it finally engaged

less than five years ago.

THE PROJECTS UNDER CONSTRUCTION WILL

RECLAIM AN AREA EQUAL TO THE TOTAL

ACREAGE IN CROPS OF CONNECTICUT,

MASSACHUSETTS, NEW HAMPSHIRE,

AND FLORIDA

The full importance of national recla

mation is obtainable only by comparison.

The twenty-five projects upon which the

government is now engaged, when devel

oped to their full extent, will add

3,198,000 acres to the crop-producing

area of the United States. Add to these

thirteen other projects which are held in

abeyance, pending the completion of the

first mentioned, and which will reclaim

3,270,000 acres, and we have a grand total

of 6,468,000 acres. This enormous area

today is practically worthless. It returns

revenues neither to the states in which it

is located, nor to the nation to which it

largely belongs. It is utilized only a

short period in each year for grazing no

madic herds that are driven over it. Po

tentially, it is the richest, the most fertile

and productive land in the world, and is

capable of supporting in comfort an agri

cultural population as dense as can be

found in any of the older settled parts of

our country. 1 By expending $60,000,000

on the 25 engineering works now in

process of construction, the Reclamation

Service will reclaim 3,198,000 acres, or a

cultivated area equal to the total acreage

in crops in the four states of Connecticut,

Massachusetts, New Hampshire, and

Florida. The diversified crops, enor

mous yields from irrigated lands, and the

excellent prices for all farm products

in the West warrant the assumption that

this land will return annually an income

larger than the farmers receive in the

four states named. For comparison, let

us say that the revenues per acre will be

the same. It is apparent, then, that this

area reclaimed will each year increase the

value of farm crops by $60,000,000; it

will add $232,000,000 to the taxable prop

erty of the people; it will furnish homes

for 80,000 families on farms and in vil

lages and towns.

The settlement of the desert will be

followed, and in some instances preceded,

by the construction of hundreds of miles

of railroads, of electric lines, by the de

velopment of power for manufacturing

and for municipal and domestic use, by a

great building movement, and by in

numerable investments which accompany

the creation of commonwealths. All

these will aggregate millions of dollars,

assuring employment for thousands of

skilled and unskilled laborers, and fur

nishing a home market for the bulk of

the products of the new farms. This im

mense development of agriculture in the

West does not menace the prosperity of

the eastern and middle western farmer.

Our statistics show that nearly 80 per

cent of the desert crops are forage and

consumed at home. The products ex

ported are special crops, which are in no

sense competitive with eastern grown.

The desert's cereal crops do not come

east. The Orient has opened wide its

doors for desert wheat and barley, for the

various forest products, and for the out

put of western coal mines. Western de

velopment means additional markets for

eastern manufactured products—cotton,

woolens, steel and hardware, boots and

shoes, and the high-grade household com

modities. With the enormous increase
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Building the Foundation of the Roosevelt Dam in Arizona (see page 225)
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in the demand for such articles, the man

ufacturers will be compelled to enlarge

their plants and add to the number of

their employees. Such increase will add

to the demand for home-grown crops and

assures the continued prosperity of the

eastern farmers. Thus we see that the

eastern farmer and manufacturer are

both directly concerned in the work of

reclaiming the great American desert.

Aside from the fact that the limitless

West is the safety-valve against the

threatened overcrowding of the East, it

is also the treasure chest from which the

East may draw fat revenue for all the

years to come.

$1,000,000 EXPENDED EACH MONTH

Although only four years have passed

since the enactment of the law, the engi

neers are today employed upon the con

struction of twenty-five great projects in

fourteen states and two territories. The

expenditures average more than a million

dollars a month. Three of the great

projects are practically completed, and

six more will be in service this summer.

On many of the projects the work goes

forward night and day, and the rate

of progress is strikingly at variance with

that at which government work usually

proceeds.

There is, of course, a reason for this.

The Reclamation Service is absolutely

divorced from politics ; it is a business

organization and its motive is to build

engineering works and to erect an empire

in the desert.

The reclamation fund available for the

25 projects now under way amounts ap

proximately to $33,000,000. Before these

are completed it will be about $41,000,-

000. When this has been expended,

1,400,000 acres will have been reclaimed

and will begin to return annually

$4,000,000 to the fund.

The vast area in these projects and

their remoteness from each other make

it impossible in one short paper to de

scribe all of these works.

SALT RIVER PROJECT IN ARIZONA

Let us go in fancy to the land of mys

tery, of lost races and hoary ruins, a

land whose civilization was old when

Rome was in the glory of its youth—

Arizona.

"In that weird land, where the wild winds

blowing

Sweep with a wail o'er the plains of the dead,

A ruin, ancient beyond all knowing,

Rears its head."

Antiquity is associated so seldom with

things American that most of us confess

to an extraordinary interest in the pre

historic on this continent. Owing to the

absence of decipherable hieroglyphics and

to the few poorly preserved examples of

aboriginal workmanship which our an

cient Americans have left us, an atmos

phere of impenetrable mystery envelops

the age in which they lived. Today their

ruins stand alone in the desert, and the

passage of time is marked in the crum

bling walls or in the ancient canals,

choked with the wind-swept drift of cen

turies.

They were the first American irri

gators and their works evidence no small

skill in engineering. The modern canals

of today follow closely the line of their

ancient ditches. A splendid compliment

to the intelligence of this prehistoric race

is being paid by our government in the

selection of the valley in which they dwelt

for the initiation of one of the greatest

irrigation works ever attempted.

, No national work under the Reclama

tion Act has attracted more general in

terest and none has been more widely ad

vertised by the press than the Salt River

project, surrounding the city of Phcenix,

Arizona. ^ While the engineering features

are stupendous and spectacular, the charm

and mystery of the region in which the

work is going on appeal even more

strongly to the visitor. This is the land

of uncorrupted distances, of opal-tinted

landscapes and perpetual sunshine. Its

atmosphere is one of enchantment and its

silence holds a voice of the vanished past.
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A Noted Apache Chief employed on the Salt River Project (see page 226)

In the midst of a vast stretch of desert a

wonderful oasis has risen, its vivid green

standing out in marked contrast with the

dusty plain and the distant purple hills.

Three fair cities lie in the heart of this

emerald island—Phoenix, Tempe, and

Mesa. Their future growth and prosper

ity depend upon the success of the work

now going on under the supervision of

the Reclamation Service.

Sixty miles away from Mesa a thou

sand men are toiling night and day to

make that growth and prosperity en

during.

Let us now enter the automobile and

speed away to those distant mountains,

where the silence of ages is being broken

by man's machinery. It is early dawn,

and eastward the summits of the hills are

glowing richly red, their western faces

covered with a soft, nebulous veil that

trembles in the morning breeze.

For half a dozen miles we traverse a

region of almost tropical luxuriance,

where there is a riot of vegetation. Then,

with a suddenness that is almost start

ling, we enter upon a wide expanse of

desolation wherein the giant cactus, the

gnarled and distorted mesquite, and the

dusty green sage-brush are prominent

features of the landscape. Every living

thing bears mute evidence of a fierce bat

tle for life. For twenty miles the gov

ernment road stretches out across the

plain to the foot of Superstition Moun

tains, which stand like desert sentinels,

immutable and everlasting.

Entering the mountain area, the gov

ernment road winds by easy grades up

the range, affording views on every hand

of wonderful beauty painted in marvelous

colors.

For twenty miles we journey see-saw

fashion, up and down, through a region



 

Concrete Flume to Carry Water Across the Pecos River, Carlsbad Project, New

Mexico (see page 233)

Inside View of the Same Flume. This is the largest concrete flume in America



 

The Diversion Channel Dam, Upstream Face, taken from bottom of channel

and showing the five 8x12 coffin gates, Minidoka project, Idaho

The River at Flood Flowing Through the Gates (see page 227)



Millions for Moisture 225

of scenic wonders, until we reach the

summit of Fish Creek Hill. The pano

rama spread out before us is indescribably

beautiful. To the northward the Mazat-

zal Range culminates in the famous land

mark, Four Peaks, 8,000 feet high. Below

us a sheer thousand feet lies Frasier's

Road-house, where we shall spend the

night. The dwellings and stables look

like toy houses. Along the edge of that

dizzy cliff the road has been literally

carved from solid rock. It would be sim

ply terrifying but for the broad and com

fortable roadway which we pass over.

At the lower end, where Fish Creek

emerges from a narrow box canyon, we

cross a substantial bridge 50 feet above

the stream, and then descend to the little

flat on which the road-house is built.

The comfortable quarters, the excellent

meals, and the inspiring scenery make

this night one of delightful memory. We

have slept in a canyon which a short time

ago was inaccessible, a miniature Grand

Canyon of the Colorado.

The climb out of Fish Creek flat to the

government camp above Roosevelt is a

repetition of the experience of the day be

fore. Great cuts have been made through

solid rock ; at places we skirt the edge of

dark chasms, at others the road seems to

terminate in blind canyons. After a long

swing on the brink of a profound gorge

we reach the top of the mountain through

which the Salt River has cut its way.

Here is another inspiring view. Below

us the river, like a silver thread, rushes

through a deep and shadowy canyon.

Looking down through a confusion of

cables and wires, we see an army of men

at work far below the river bed, laying

massive rocks two and three tons in

weight in layers of cement. The bed

rock has been swept as clean as the floor

of a careful housewife's kitchen, and

every rock that goes into that structure

is washed thoroughly before being set in

place. Watchful inspectors hover about,

carefully safeguarding every detail of the

work.

A CITY BUILT TO BE TORN DOWN

Eastward and northward is a broad

flat, across which the Salt River and

Tonto Creek flow, to mingle their

waters just above the mouth of the gorge.

In the foreground is the bustling city of

Roosevelt—a city of transient renown,

for it was actually built to be torn

down—a city well lighted, with its own

water supply from distant mountain

springs, with schools and stores—all

doomed to extinction in a short year.

On our right the government cement

mill gives noisy evidence that Uncle Sam

is a manufacturer. Night and day his

plant is grinding out the best cement ever

made, and ere the mill has finished its

work 240,000 barrels will have been used

in the dam. The skips swing ceaselessly

back and forth on cables from the mill

down to the dam site, carrying alternate

loads of cement and sand, the latter from

the rock crusher just below the mill.

Several hundred feet below where we

stand, in a niche cut in the solid walls of

the canyon, is a power plant, utilizing a

drop of 220 feet by means of a tunnel and

supplying 4,000 horse-power for all pur

poses. It operates the mill, sand crusher,

the machinery for the contractor, and af

fords electric light for everybody. Its

supply comes from a power canal 17

miles in length, in many places lined with

cement.

It is a sight never to be forgotten, to

stand on this cliff at night and through

the myriads of electric globes watch the

busy toilers laying the huge blocks of

stone.

One of the world's greatest dams is

building. A beautiful curve of masonry

is slowly rising in the river bed, a ma

sonry monolith against which a turbulent

river will beat itself into stillness, its foam

and spume lost in a deep lake 25 miles

long and 2 miles wide. In that lake the

town of Roosevelt will be submerged 200

feet deep.

A quarter of a century ago this partic

ular region was the haunt of Geronimo



The National Geographic Magazine

 

 

A Tunnel on the Government Road to the Shoshone Dam (see page 223)

and his band of murderous Apaches. The

big chief has been exiled, but his people

still live here. Owing to the scarcity of

labor, the supervising engineer turned

missionary and held a pow-wow* with the

Indians. Such was his eloquence that

several hundred Indians went on the gov

ernment pay-roll. They proved to be

good workers and were in no small de

gree responsible for the prompt construc

tion of the Roosevelt road. Later on

they were tried on canal work and on

concrete mixing, and were not found

wanting. While the head of the family

toiled for the government, the squaw in

her wickiup wove wonderful baskets,

which found ready sale in the camps and

in Roosevelt. Poor Lo as a worker is

no longer a joke. He has discarded the

gay-colored robe, the paint and feathers,

and in sweat-shop jumper and blue jeans

is earning his living by the sweat of his

brow. What justice could be more poetic

than that his arrows and hatchets should

be turned into picks and shovels and his

labor utilized to bring the precious water

to the land which he had so often en

riched with the blood of the white man.

In 1908 Roosevelt dam will be com

pleted. Its height will be 286 feet. On

top it will be 800 feet long. It will cre

ate the largest artificial lake in the world

and will furnish 200,00x5 acres of land

with water. The cost of the entire project

will be approximately $6,500,000. \

On several of the projects the work has

reached the point where the human in

terests involved overshadow in impor

tance the engineering features. The most

intensely interesting period in the work

of reclamation is at hand—the landless

man has been brought to the manless

land. It has been well said that he who

helps to establish the security of the
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The Barker Brick Company, Heyburn, Idaho

Three years ago, when the government irrigation works were started here, there was not a house

within 30 miles (see below)

irrigable home will also help to establish

that greater, that composite home, the

United States of America. Our nation

is indeed affected by this problem which

the Reclamation Service js on the eve of

solving, for on the success of the irrigable

home rests today the prosperity and sta

bility of more than one western state.

A REMARKABLE TRANSFORMATION

In March, 1903, a party of surveyors

ran their lines over a vast, unbroken, un

inhabited plain in southern Idaho, com

prising 150,000 acres of sage-brush.^ It

was a most uninviting and unattractive

region. After the surveyors, came the

engineers. In turn they were followed

by the contractors. The desert's awful

stillness was broken by the shrill whistle

of engines, by the creaking of giant

cranes, and the voices of hundreds of

laborers. Attracted by these evidences

that Uncle Sam was about to do battle

with the desert, scores of home-seekers

flocked to the scene and began to erect

their homes in the desert. The trans

formation which has followed the advent

of that little band of surveyors is so re

markable that one is led to believe that

Uncle Sam, in the role of Aladdin,

rubbed the magic lamp and the desert

vanished.

-\In 1904 the Minidoka project had not

a single inhabitant; today it contains

more than 4,000 people; it has three

thriving towns, a railway, schools, news

papers. Every eighty acres of that vast

desert has a dwelling upon it with a fam

ily living in it. Lands only a short time

ago counted as worthless are now valued

at from $40 to $75 per acre. On Au

gust, 1904, a contract was let for the con-
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Timbering in the West End of the Gunnison Tunnel.

The government engineers who drove this tunnel won the world's record for the distance

driven in one month (see page 234)
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The Newly Constructed Government Road Up the Gunnison Canyon

The road in places has grades out of the canyon of 24 per cent (see page 234)
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struction of the principal engineering

work, a rock-fill dam. 1 This structure

was located about 8 miles southwest of

Minidoka, at a point where the channel of

the river has been crossed by recurring

lava flows. A ridge of lava probably ex

tended entirely across the river channel

at this point and the river cut a narrow

way through it. The purposes of the

dam are mainly control, diversion, and

power development. In constructing the

dam the diversion channel was first built.

Two separate masses of fill, the upper

one of earth and the lower one of rock,

about 150 feet apart, were extended

across the river from shore to shore. As

the natural channel was thus gradually

closed, the water was backed up and com

pelled to flow through the diversion chan

nel. The line of rock-fill was deposited

from a cable-way, the earth-fill being put

in place by means of dump-cars and

trestle-work. Between the two masses

of fill a concrete core wall, built up from

bed-rock, was extended across the river.

The headworks contain nine gates each 5

feet wide by 7 feet high, and the con

trolling works contain five gates each

8 by 12 feet. The dam is 80 feet high

and 625 feet long: on top it is 25 feet

wide. Its volume is about 190,000 cubic

yards. It was completed in September,

1906. The natural conditions are favor

able for the development of power, and

from 11,000 to 30,000 horse-power will be

available for the people who dwell under

the project, an asset the value of which

can scarcely be overestimated. The canal

system, to be in operation this year, is

more than 100 miles in length and will

cover 60,000 acres.

THE WONDERFUL YAKIMA VALLEY

Redlands and Riverside of southern

California have their rivals in the North

west in the wonderful Yakima Valley, in

Washington. Those who find the per

petual summer of the Southwest too ener

vating will be attracted to this remarkable

region, which has so recently come into

prominence by reason of its surprising

fertility and the diversity and superior

quality of its products.

Naturally this region was not over

looked by the Service. Today construc

tion is under way which when fully con

cluded will bring approximately 400,000

acres under ditch. The crop yields in

this valley are almost incredible, and, as a

result, agricultural lands have as high

average value here as anywhere in this

country, California orange lands not ex

cepted. Two thousand dollars per acre

for orchard land is not an uncommon

price. We need not wonder at such sales

when these apple orchards frequently

yield 1,470 boxes per acre, which sell for

$1.25 per box, or $1,737 Per acre. The

hay crop is an important one. The val

ley potatoes bring an annual income of

$1,000,000 to the farmers. Hops yield

from $300 to $600 per acre. Yakima ap

ples and hops sell well in the New York

markets, and are exported in large quan

tities.

The Yakima project is in several units

which ultimately will be combined in one

great system, embracing 400,000 acres,

every acre of which, with an assured

water supply, will be worth not less than

$100. The government's plans involve

an expenditure of about $13,000,000 in

canals and ditches and in storage dams to

hold back the flood waters of the Yakima

drainage in several mountain lakes.

Our desert region is the only section of

our imperial country wherein there is an

equality of opportunity. In no other part

of the nation are the rewards for indi

vidual effort more certain and constant.

When these facts are more fully realized,

the wisdom of President Roosevelt's pol

icy of safeguarding and conserving this

vast estate for the people will be appre

ciated. America has furnished a safety-

valve against the overcrowding of the

great centers of population in the Old

World for 50 years. Is it not about time

to look to our problem and prepare

against the day when there shall be a

glut of population in our own cities?

Thoughtful men are predicting a popula
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An Orange Orchard at Riverside, California, the Product of Private Irrigation

tion of 200,000,000 in 1950 and 300,000,-

000 at the close of the century. How

shall we take care of this vast increase ?

There is a land hunger even now that

is hard to satisfy. Many thousands of

our best people are flocking to Canada

every year, attracted by the cheap lands

of the Northwest Territory. Every acre

of our remaining public domain should

be reserved for the bona fide home-

seeker.

WORK IN NEW MEXICO

In the range of resources, in the charm

and healthfulness of her climate, and in

the fertility of her soil, New Mexico

typifies the arid region. It has been

found possible for the Reclamation Serv

ice to undertake the construction of three

projects within her borders.

The greatest of these, the Rio Grande

project, is especially interesting, as it in

volves international and interstate feat

ures in unusual combination. The project

is today the subject of a treaty with Mex

ico, and our Congress has just done tardy

justice to a friendly neighbor by appro

priating $1,000,000 in recognition of a

debt long overdue.

The Rio Grande Valley is rich in his

torical incident. Long before the Puri

tan fathers landed upon the bleak and

inhospitable shores of New England,

thrifty husbandmen irrigated the fertile

bottoms along the lower valley in New

Mexico, Texas, and Old Mexico. Primi

tive as were their methods of agricul

ture, they sufficed to sustain a dense pop

ulation in peace and contentment.

Strangely, too, their communal system

of farming, with homes in the pueblos

and small cultivated areas near by, is es

sentially being adopted by our later civil

ization as best adapted to desert condi

tions. It removes the isolation of the

lonely ranch, makes possible social and
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educational advantages, and tends to the

economical and most profitable methods

of farming. Small farms, carefully and

scientifically tilled, make compact com

munities, which enjoy graded schools and

the luxuries and comforts of towns with

the freedom and pure air of the country.

2 The principal feature of this project is

the Engle dam, about 100 miles north of

El Paso, Texas. ; It is to be a huge struc

ture of masonry 255 feet high, 400 feet

long on the bottom, and 1,150 feet long

on the top. This dam will impound

2,000,000 acre-feet of water, or nearly

double the amount stored by the Roose

velt dam. It will check the greatest flood

ever known on the Rio Grande and will

supply 180,000 acres in New Mexico,

Texas, and Old Mexico. The estimated

cost of the entire project is $7,200,000.

One million dollars of this amount has

already been appropriated by Congress

to meet the proportionate cost of the

works required to irrigate the lands in

Mexico. These lands were formerly irri

gated by canals taken from the river in

Old Mexico, but the extensive diversions

in Colorado and New Mexico finally ren

dered these canals useless, and the land

went back to desert.

The Hondo project, near Roswell, New

Mexico, now almost completed, provides

for the storage of the flood flow of the

Rio Hondo in a natural depression and

supplies 10,000 acres of land.

The Carlsbad project was undertaken

by the Service to save from destruction

the property of settlers near Carlsbad. A

great flood destroyed the irrigation works

in the valley, and the valuable orchards

and cultivated fields would have returned

to desert but for the coming of the gov

ernment. About 20,000 acres are em

braced in this project, which involves an

expenditure of $650,000, and will be com

pleted in 1908. It will irrigate a consid

erable acreage next spring.

IN MONTANA AND WYOMING

There will be an opportunity for home-

seekers to secure choice farms in western

Montana next summer, when the Hunt

ley project is formally opened. About

35,000 acres are involved in this project

and the lands are exceedingly desirable.

As this project is in the ceded portion of

the Crow Indian reservation, no settlers

have been permitted to locate thereon and

the formal opening next summer prom

ises to be somewhat spectacular.

Across the line, in Wyoming, is the

great Shoshone project, involving several

difficult engineering feats. In the nar

rowest part of the Shoshone Canyon a

wonderful dam is beginning to rise above

the river bed. In height it tops every

other structure of the kind in the world.

It will be a narrow wedge, 85 feet across

the bottom, 200 feet long on top, and 310

feet high, and will block the canyon. To

reach the dam site it was necessary to

construct a road through an inaccessible

gorge. On this road are several tunnels

through rock cliffs, and for several miles

the road is in rock cuts. It opens a new

and very attractive scenic route to the

National Yellowstone Park.

Below the city of Cody, Wyoming, a

diversion dam is being constructed in the

river, and the stream is to be diverted

into a great tunnel three miles long, pass

ing under an elevated plateau. From the

lower end of the tunnel canals extending

all over the valley will carry the water to

180,000 acres.

TUNNELING A MOUNTAIN A WORLD'S

RECORD

The Uncompahgre project, in Colo

rado, in many respects has presented

more difficult problems than any other

work undertaken by the Service. The

engineers from the very first step have

encountered trouble. The topography of

the country is probably the roughest in

the United States. Here was a canyon

through which no man had ever passed.

It was necessary to explore it in order to

locate a site for a tunnel. An engineer

and an assistant made the attempt, and

after incredible hardships succeeded. The

topographers who followed to complete
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the surveys experienced unheard-of trials,

but they too accomplished their task.

Then a road into this frightful gorge was

constructed—a remarkable road, with

grades out of the canyon 24 per cent in

places. Heavy machinery was brought

in and a power plant was installed. River

Portal became a village with a store, a

school, a public reading-room, machine

shops, cottages, and a hospital. Three

crews of men, each working 8 hours a

day, were set to work in the canyon,

driving a tunnel under a mountain 2,000

feet high. This tunnel is to furnish an

underground waterway, with cross-sec

tion of ioi/£ by ny2 feet and nearly 6

miles long, to carry the waters of the

Gunnison River into the Uncompahgre

Valley. Simultaneously other crews be

gan the same work on the other side of

the mountain, and night and day the

drills were kept boring into the rock and

shale, each crew vying with the other to

achieve a record. For a time work was

carried on from four headings. The tun

nel has been driven 18,000 feet, or y/2

miles, to date. A world's record has

been made, 823 feet having been driven

in one month. The records on the Sim-

plon Tunnel, in the Alps, do not equal

this. One gang of laborers drove over

7,500 feet in one year.

Gas, cave-ins, and subterranean springs

have all interposed difficulties requiring

the utmost care in the prosecution of the

work. While the excavation was going

on, many miles of canal have been dug,

some of which are in exceedingly un

favorable country.

The Uncompahgre Valley has a general

elevation of 5,000 feet, but owing to the

lofty ranges of mountains which sur

round it, the climate is mild and equable.

The soil of the valley is of unusual fer

tility, and this section is noted for its

fine fruits.

AN INTERNATIONAL COMPLICATION

Up in northern Montana, close to the

International Boundary, the engineers of

the Reclamation Service are wrestling

with what is known as the Milk River

project. One of the problems on this

project is to divert the waters of the

stream which rises in this country, but

empties into Hudson Bay, and utilize the

same on lands in one of our own valleys.

There are some rather delicate interna

tional features connected with this

scheme which the diplomats of the two

countries are endeavoring to adjust.

Briefly, the plans provide for the taking

of the waters of Saint Mary River across

the low divide into the North Fork of

Milk River. Milk River rises in Montana,

flows northward across the boundary into

Canada, continuing in that country for

200 miles, and then turns southward into

Montana again, emptying finally into the

Missouri River. Our Canadian neigh

bors are already using the waters of both

of these streams for irrigation and an

endeavor is being made to settle the ques

tions of water rights. The first work on

this project will be the construction of a

dam in Saint Mary River near Lower

Saint Mary Lake and a canal 37 miles

long to carry the water into Milk River.

Considerable work has been done on the

canal, and on this work a number of

Blackfeet Indians have been employed.

This region is one of unusual scenic

beauty. The mountains are rugged, of

great elevation, and contain a number of

the largest glaciers in the United States.

There are several beautiful lakes and

waterfalls in this vicinity.

A UNIQUE PROJECT

A rather unique irrigation project is

located partly in southwestern Oregon

and partly in northern California. This

is called the Klamath project, and in

volves problems of irrigation and drain

age in unusual combinations. It is pro

posed to drain partly two lakes and to

irrigate their exposed beds from water

drawn from Upper Klamath Lake. About

180,000 acres of land will be reclaimed

by this project, some 20,000 acres of

which will be watered next spring.

The Yuma project, which embraces



 

Before Irrigation—The Sage Brush Desert, Yakima Valley

After Irrigation—The Same Land Devoted to Strawberry Culture and Valued at $500

per Acre
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First Cutting of Alfalfa on Reclaimed Land—4 tons to the acre—Yakima Valley

lands in California and Arizona, has been

the subject of a presidential message to

this Congress. This is the region often

called the "Egypt of America," and in

climate, soil, and crops it bears a singular

resemblance to the fertile valley of the

Nile. The government is engaged upon

the construction of a great dam across

the Colorado River about 12 miles north

of Yuma. This structure is of the India

weir type and is the first of the kind ever

attempted in this country. It will have

a length of 4,780 feet across stream and

will be 19 feet high and up and down

stream will have a length of 247 feet. It

will be a great mass of masonry resting

on the sandy bottom of the river, as no

bed-rock was found in the channel at this

point. The weight of this structure will

be 600,000 tons. Water will be diverted

by means of canals connecting with both

ends of the dam and the area irrigated

will be approximately 90,000 acres.

When irrigated this will probably be the

most productive region on this continent.

Harvests are practically continuous

throughout the year, and the yields from

well-irrigated lands are enormous.

1267 MILES OF CANALS ALREADY

CONSTRUCTED

A summation of the work of the Recla

mation Service to January 1, 1907, shows

that it has dug 1,267 miles of canals, or

nearly the distance from Washington to

Omaha. Some of these canals carry

whole rivers, like the Truckee River, in

Nevada, and the North Platte, in Wy

oming. The tunnels excavated are 47

in number, and have an aggregate length

of 9}4 miles. The Service has erected

94 large structures, including two great

dams in Nevada and the Minidoka dam

in Idaho, 80 feet high and 650 feet long.

It has completed 670 headworks, flumes,

etc. It has built 376 miles of wagon

road in mountainous country and into

heretofore inaccessible regions. It has

erected and in operation 727 miles of

telephones. Its own cement mill has

manufactured 70,000 barrels of cement,

and the purchased amount is 312,000 bar

rels. Its own sawmills have cut 3,036,-

000 feet, board measure, of lumber, and

6,540,000 feet have been purchased. The

surveying parties of the Service have
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Cornfield Near Granger, Under Sunnyside Canal, Yakima County, Washington

completed topographic surveys covering

10,970 square miles, an area greater than

the combined areas of Massachusetts and

Rhode Island. The transit lines had a

length of 18,900 linear miles, while the

level lines run amount to 24,218 miles,

or nearly sufficient to go around the

earth.

The diamond drillings for dam sites

and canals amount to 47,515 feet, or more

than 9 miles. Today the Service owns

and has at work 1,154 horses and mules.

It operates 9 locomotives, 223 cars, and

23 miles of railroad, 39 stationary en

gines, and 27 steam engines. It has con

structed and is operating 5 electric light

plants. This work has been carried on

with the following force: Classified

service, 380, including Washington of

fice; laborers employed directly by the

government, 3,500 ; laborers employed by

contractors, 6,100, or a total of all forces

of 10,000. The expenditures now total

about $1,000,000 per month. The exca

vations of earth and rock amount to

33,000,000 cubic yards, or about one-

fourth the estimated yardage of the Pan

ama Canal. As a result of the opera

tions of the Reclamation Service, eight

new towns have been established, 100

miles of branch railroads have been con

structed, and 10,000 people have taken

up their residence in the desert.

POTENTIALITIES OF THE DESERT

You cannot fix the possibilities of this

land of silence and sunshine. Here the

harvests are always assured. Here the

farmer can estimate by a mathematical

calculation the rewards for his labors.
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Picking Hops Under the Sunnyside Canal, in the Yakima Valley (see page 230)

The influence of its extended horizon crowded and underfed, the desert offers

and its true perspective may be potential the uplift of unmeasured distances, the

in character molding and building. In- perpetual sunshine and the individual

stead of the dead level of mediocrity home of contentment and prosperity,

which prevails where people are over- May not these develop new systems of
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ethics and morals, leading us back from

the material to the spiritual into ways of

gentleness and simple living?

In this empire now asleep, awaiting the

coming of the builder, perhaps the dreams

of Plato and Socrates, who imbibed their

splendid imagery, their stately rhetoric,

and their sublime metaphor from the

desert, may be revived. •

Projects under Consideration and Waiting for

Funds to Become Available

Reclamation Projects Now in Process oj Con

struction

Projects.

Little Colorado, Arizona

Sacramento Valley, Cal. .

San Joaquin Valley, Cal . .

Colorado River, Colo

rado, Utah, California,

Arizona

Dubois, Idaho

Lake Basin, Montana. . . .

Las Vegas, New Mexico.

TJrton Lake, New Mexico.

Walker and Humboldt

Rivers, Nevada

Red River, Oklahoma. . .

John Day River, Oregon

WVber, Utah

Priest Rapids, Washing

ton. .

Goshen Hole, Wyoming

Esti

mated

acreage.

80,000

500.000

200,000

Probable

cost.

$4,000,000

20,000,000

6,000,000

750,000

100,000

300.000

35,ooo

35.000

500,000

100 000

200,000

100,000

50,000

120,000

40,000,000

4,000.000

12,000,000

1,500,000

2,000,000

15,000,000

4,000,000

10,000,000

5,000,000

2,000,000

4,000,000

Project.

Salt River, Arizona. .

Yuma, California-Arizona

Uncompahgre, Colorado

Minidoka, Idaho

Payette- Boise, Idaho . . .

Garden City, Kansas. . .

Milk River, Montana..

Huntley, Montana

Sun River, Montana

North Platte, Nebraska-

Wyoming

Truckee-Carson, Nevada

Hondo, New Mexico . .

Carlsbad, New Mexico.

Rio Grande, New Mexico.

Lower Yellowstone, Mon

tana-North Dakota. . .

Buford-Trenton, Willis-

ton, Nesson, North Da

kota

Klamath, Oregon-Cali

fornia

Umatilla, Oregon

Belle Fourche, South

Dakota. .

Strawberry Vallev, Utah.

Okanogan, Washington. .

Tieton, Washington. . . .

Sunnyside, Washington

Wapato, Washington. . . .

Shoshone, Wyoming . . .

Total 3,270,000 $129,500,000

Estimated Irrigable

acreage.cost.

| $5,300,000

3,500,000

5,200,000

1,800,000

1,605,000

260.000

1,500,000

900.000

500,000

200,000

100,000

150,000

80,000

120,000

8,000

40,000

33.000

16,000

4.100,000

4,000,000

336,000

600,000

200,000

110,000

200,000

10,000

20,000

15,000

2,700,000 60,000

1,270,000 40,000

2,400,000

1,100,000

50,000

18,000

3.000,000

1,850,000

100,000

35.000

9,000

24,000

40,000

20,000

500,000

1,400,000

2,000,000

600,000

3,500,000 100,000

$50 121,000 1,598,000



SALTON SEA AND THE RAINFALL OF THE

SOUTHWEST*

By Alfred J. Henry

Professor of Meteorology. U. S. Weather Bureau

On February n, 19OJ, the break in the Colorado River, which ivas described

by Mr Arthur P. Davis, Assistant Director U. S. Reclamation Service, in the

January number of the National Geographic Magazine, was definitely closed for

the second time. A lake 440 square miles in area and 80 feet deep has been left.

THERE is a growing belief in the

extreme Southwest, and possi

bly in other parts of the coun

try, that the creation of Salton Sea is, in

large part, responsible for the heavy rains

of the last two years, not only in Arizona,

but also in the Rocky Mountain states,

and thence eastward over the plains. So

strong is this belief that some persons

have gone so far as to publicly advocate

the maintenance of the present Salton

Sea, notwithstanding the efforts now

being put forth to shut off its supply.

Like other popular fallacies, the present

one doubtless arose from a careless con

sideration of the facts in the case, failure

to consider whether the supposed cause

was capable of producing the observed

result, and finally, a misconception of the

physical laws under which moisture in

the atmosphere is condensed and precip

itated as rain.

The facts, so far as they concern the

purpose of this article, omitting all gen

eral details which are already familiar to

the public, are as follows :

As early as October, 1004. there was

some seepage water in the depression

now known as Salton Sea, but no over

flow water. In November, 1904, the De

velopment Company completed a third

intake on the Colorado River some miles

below the first and second intakes in order

to increase the supply of water for irri

gation purposes. Soon thereafter a flood

wave in the Colorado River scoured out

the third intake so that it admitted more

water than was needed. The surplus,

w hich at times was very large, naturally

sought the lowest part of the depression

known as Salton Sink, and in the course

of time Salton Sea was formed. It ap

pears, however, that the increase in size

of the so-called Salton Sea was gradual,

and that it was not until October, 1905,

that the total flow of the Colorado River

was carried by various channels, mainly

the Alamo and New rivers, into Salton

Sink.

The rainfall of October, November,

and December, 1904, in southern Califor

nia and Arizona was not out of the ordi

nary, but beginning in January, 1905,

and continuing throughout February,

March, and April, an extraordinary

amount of rain fell over a belt of country

stretching from Florida to southern Cali

fornia, and the region of heavy rainfall

also extended into eastern Colorado, east

ern Wyoming, western South Dakota,

western Nebraska, and western Kansas.

With the coming of summer the locus of

heavy rains shifted to the states of Ne

braska, Kansas, South Dakota, and Okla

homa and Indian territories. September

and October were generally dry months,

but in November heavy rains fell in

Texas, and thence westward to Arizona.

December was dry. In 1906 practically

the whole of that great region west of the

ninety-fifth meridian received more than

the normal rainfall, the regions of great

est excess being central and western Kan

sas, central and western Nebraska, all of

South Dakota, Wyoming, Colorado,

Utah, and central and southern Califor

* From The Monthly Weather Review.
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nia. The excess in Arizona and New

Mexico was not strikingly large.

Considering these facts in proper se

quence, it will be observed, first, that

Salton Sea was not formed until after the

heavy rains of January, February, and

March, 1905, so that to ascribe the in

creased rainfall to Salton Sea would be

to place the effect before the cause.

Admitting, for the sake of argument,

that a body of water of the dimensions of

the present Salton Sea existed before

January, 1905, let us examine its probable

effect on the rainfall of the Southwest.

Its present dimensions are approximately

60 miles long, 8 miles broad, and say 25

feet deep on the average. These are

rough estimates, but they will serve the

purpose. The cubic contents would

therefore be 60 X 8 X 0.0047 = 22 cubic

miles of water.

The normal annual rainfall of Arizona

as determined by Section Director Jesun-

ofsky is 11.75 inches. The rainfall for

several years previous to 1005 was as fol

lows :

1899 8 4 inches.

19°° 8.3 inches.

19°1 10.6 inches.

I9°2 10.3 inches.

I9°3- 9.9 inches.

1904 9.8 inches.

I9°5 26.6 inches.

From this statement it will be seen that

the excess for 1905 was 14.85 inches, an

amount more than equal to the normal

annual rainfall. An inch of rainfall per

square mile is equal to 72,516 short tons.

As the area of the territory is 113,956

square miles, the excess in tons for 1905

would be in round numbers 72,516 X

14.85 X 113,956=122,717,500,000 short

tons. Converting this amount into cubic

miles of water for a comparison of its

volume with that of Salton Sea, we have,

as before, 1 inch of rainfall on a square

mile weighs 72,516 tons. A cubic mile

would be this weight X 5280 X 12=

4,594,613,760 tons, or, assuming that the

temperature was somewhat above 390 F.,

say in round numbers 4,500,000,000 tons.

The number of cubic miles of rain that

fell in Arizona in excess of the average

122 717
was, therefore, ' =27. This quan-
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tity, as may be readily seen, is twelve

times greater than the total volume

of the Salton Sea. In other words,

the total volume of the latter would

barely suffice to produce one-twelfth of

the surplus rain that fell in Arizona, to

say nothing of the rainfall in ad

joining regions. The total amount of

water now in Salton Sea, if uniformly

distributed in Arizona, would cover the

Territory to the depth of about an inch

and a quarter, or the equivalent of one

good soaking rain. How then could the

evaporation from Salton Sea, even if it

amounted to 8 feet per annum, granting

that it was all condensed and precipitated

to earth, produce the enormous quantity

of water that fell in Arizona in 1005?

As pointed out by Mr Arthur P. Davis

in the National Geographic Magazine,

January, 1907, the advocates of the idea

that Salton Sea has caused an increase in

the rainfall of the Southwest seem to

have ignored the presence of the Gulf of

California, a body of water hundreds of

times larger than Salton Sea, and distant

from Arizona about the same number of

miles. This body of water washes the

shores of a region probably as arid as

can be found on this continent. It has

done so for centuries, yet no progressive

changes from arid to humid conditions

have been observed.

Mr Davis has also pointed out that the

disaster which caused the formation of

Salton Sea has prevented the normal

overflow of the lands in the Colorado

Valley below Yuma. The areas of land

in that region which would have been

overflowed under normal conditions are

nearer to Arizona and New Mexico, and

of greater extent than Salton Sea, so that

if evaporation alone causes rainfall, the

tendency of the formation of Salton Sea

would have been to reduce rather than

increase the rainfall of Arizona and New

Mexico.
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The obvious deduction from the fore

going is that the Salton Sea is not re

sponsible for the phenomenal rainfall of

1905 in Arizona.

THE INFLUENCE OF SMALL BODIES OF

WATER ON LOCAL CLIMATE

It is generally believed that small

bodies of water have an appreciable in

fluence on the local climate of contiguous

land areas, but it is exceedingly difficult

to distinguish between results which may

be due to purely local causes and those

which may be reasonably due to general

causes.

The effect of a small body of water

such as the Salton Sea on the climate of

the surrounding territory may be recog

nized in two principal ways, first, in its

equalizing effect on the temperature,

and second, in the increased amount of

water vapor thrown into the air by evap

oration, since more water is evaporated

from a water surface than from forests

or fields. Owing to the fact that a water

surface warms up much more slowly than

a land surface and retains its heat much

longer, the water surface will, in general,

be warmer at night than the land and

cooler in the daytime. Thus there will

be a tendency toward lower maximum

temperatures and higher minimum tem

peratures in a narrow zone immediately

surrounding the lake, but especially on

the leeward shore.

The distinguishing characteristics of

the climate of the Salton Sea region are

those of the desert, viz, great heat and

dryness. The annual mean temperature

is about 77° ; winter, 570 ; spring, 75 0 ;

summer, 970, and autumn, 79° F. The

maximum temperatures of the summer

months range from 1150 to 1300 F., and

the minimum temperatures of winter

from 200 to 25° F. The annual precip

itation is about 2.50 inches, most of which

occurs in the cold months. The months

of April, May, and June are practically

rainless, but occasional showers fall in

July, August, and September in about 30

per cent of the years. December and

February are the months of greatest rain.

In the winter snow may fall, but it rarely

lies on the ground more than twenty-four

hours; the average number of days in a

year with 0.0 1 inch or more of precipita

tion is four. The winds of the Colorado

Desert are mostly northwesterly in win

ter and southeasterly to easterly in sum

mer. In the cold season they flow

through San Gorgonio Pass, in the north

western part of Riverside County, eleva

tion about 2,500 feet, as westerly winds,

but are deflected somewhat toward the

southeast by the San Bernardino Range,

which skirts the eastern and northern

limits of the desert. Being descending

winds and dry, they are not favorable to

precipitation. The cold winds are gen

erally from north and east, while rain

winds are from east and south. In sum

mer the winds are less stable as regards

direction than in winter. While they are

largely from the east and south, there is

at times a marked westerly component.

No record of the diurnal change in the

wind for the Salton Sea region is avail

able.

Since brisk winds promote evaporation

by constantly renewing the air over the

evaporating surface, it becomes important

to know something of the force of the

wind in the vicinity of Salton Sea. Un

fortunately no instrumental records of

wind velocity are available for that re

gion, but possibly we may learn some

thing of interest by consulting the

records maintained at Yuma, Arizona.

At that place high winds are infre

quent, yet there is considerable motion

in the air during the afternoon and

evexing hours. Such motion, however,

is clearly discontinuous and not calcu

lated to transport air bodily out of the

desert region, or to cause the importation

of air of different density and moisture

from adjoining regions. The particles

of air that are set in motion by the winds

of the daytime do not move continuously

in the original direction, but are carried

hither and thither by the light variable

airs of the night-time, and in some cases

even in a direction contrary to that in

which they traveled in the daytime. The
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annual hourly velocity of the wind at

Yuma is nearly seven miles per hour, 3.1

meters per second, and the range is from

an average velocity of three or four miles

in the early morning hours to eight or ten

miles in the afternoon. At Furnace

Creek, in Death Valley, an independent

north-south basin, an average wind veloc

ity of 9.9 miles per hour, 4.5 meters per

second, was recorded from May to Sep

tember, inclusive, but here the force of

the wind is doubtless augmented by the

local topography, and the results are not

of general application. In general, it

seems reasonable to assume that while

there is more or less interchange of air

between different portions of the desert,

there is no permanent flow of the surface

air in any direction except in winter,

when the Plateau region is occupied by

an area of high pressure. Then the winds

blow from the north with much steadi

ness, so long as the Plateau high exists.

THE VAPOR CONTENTS OF THE AIR

The moisture contents of the winds,

especially at Yuma, are surprisingly con

stant. The north wind, since it descends

from somewhat higher levels, is, in gen

eral, a dry wind, yet in the winter season

the greatest relative humidity of the

month may be experienced with a north

wind. The moisture contents of the dif

ferent winds for a winter month (Feb

ruary) and a summer month (August)

are shown in the following table :

Vapor Tension at Yuma, Arizona.

(An average of ten years.)

Direction. February. August.

Inches.

North 0.16

Northeast 0.20

East 0.20

Southeast 0.25

South 0.21

Southwest 0.22

West 0.21

Northwest o . 20

Inches.

0-57

059

0.67

0.67

0.60

°-55

0.56

o.54

The amount of aqueous vapor actually

present in the air may be expressed either

by the expansive force or pressure that it

exerts or by its weight in grains in a

cubic foot of space. In the above ex

ample it is stated in terms of its expan

sive force, or barometric pressure, in

inches of mercury. Whether expressed

in terms of weight or pressure, the

amount of vapor actually present is some

times called the absolute humidity. It is

very important to distinguish between the

absolute humidity and the relative humid

ity, sometimes referred to merely as the

humidity. The relative humidity is the

ratio of the amount of vapor actually

present to that which might be present at

the existing temperature if fully satu

rated : Example from Death Valley, June,

1891, temperature of dry bulb, 1080 F.,

wet bulb, 68° F., whence is obtained

from hygrometric tables: dew-point,

390 F., relative humidity, 10 per cent.

The observation quoted means, first, that

in order to condense any of the moisture

present into dew or rain the temperature

would have to fall 690 (from 1080 to

39° F.), or the amount of moisture then

in the air would have to be increased ten

fold. This point cannot be emphasized

too strongly. At the temperatures which

exist in the Colorado Desert, and under

the general conditions of aridity which

prevail, the atmosphere takes up vapor

as a sponge absorbs water. It should be

remembered, moreover, that the capacity

of the air for vapor is vastly greater at

high than at low temperatures ; the prob

lem in the Southwest, therefore, so far as

the production of rain is concerned, is not

essentially one of increasing the vapor

contents of the air, but rather of dimin

ishing the temperature to the point at

which condensation takes place. There

is sufficient moisture in the air to produce

abundant precipitation if means of cool

ing it were at hand. The absolute hu

midity at Yuma is slightly greater than

that of St. Louis, and only a little less

than that of Vicksburg, both of which

points have, in general, an abundance of

rain and a so-called moist atmosphere.
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The amount of vapor taken into the air

over Salton Sea must be considerable in

the course of a year, but to adduce defi

nite and satisfactory proof that it has in

creased the rainfall is a very difficult

problem. That it has increased the rela

tive humidity in a slight measure is un

doubtedly true. Aqueous vapor in the

absence of a strong wind circulation is

diffused very slowly throughout the at

mosphere. It is. therefore, improbable

that any considerable portion of the local

supply of vapor ever passes beyond the

immediate confines of the desert. The

writer knows of but one case where there

is a reasonable presumption that the local

evaporation has increased the rainfall,

and the increase in this case amounts to

but two or three inches annually over the

area whence the evaporation proceeds.

WOMEN AND CHILDREN OF THE EAST

 

The Little Black Brother

A Tamil child in everyday costume of silver

and gold. The after-dinner pose

All these illustrations are copyrighted

by the National Geographic Society.

1907, and their republication without per

mission is prohibited.

THE following illustrations were

made and collected by Eliza R.

Scidmore, Foreign Secretary

of the National Geographic Society;

author of "Jinrikisha Days in Japan,''

"Java, the Garden of the East," "Winter

India," "China, the Long-lived Empire,"

etc., etc., and are here given to show

something of the personal side of the

people of the East.

The Far East is a constant source of

wonder and fascination to westerners.

The marvelous architectural triumphs of

India, Burma, and Siam, displayed in

gorgeous temples and enormous rock-

hewn edifices, and the delicate artistic

skill of Japanese carvings, pottery, and

tapestries excite our admiration and re

spect ; but after all it is the men, women,

and children of these countries who ap

peal to the traveler most strongly. Miss

Scidmore has passed many years in the

East, and the special facilities which

have been given her on account of her

sympathetic appreciation of the best in

oriental character have enabled her to

obtain unusual photographic impressions

of the people.

A knowledge of the people of other

lands is as essential to the success of

a nation nowadays as the understanding

of human nature is essential to the suc

cess of an individual. It is believed that

this series have much educative value

and are worthy of considerable study.
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Cingalese Children

The little children have no need of other clothing than a few necklaces in their greenhouse

home of Ceylon. As an extra decoration the little black brother has usually two vaccination

marks on his arm



 

Mother and Child—Ceylon

The Dutch or the Portuguese gave the Cingalese women the decolletee jacket they

wear in combination with the native sarong. Silver or coral beads show with telling effect

on their very black necks, and the little black babies ride astride of the mother's hip with

easy grace



 

Tamil Woman in Ceylon

With a red pottery jar on her head, a white sari with broad red border and a few silver

bracelets, the Tamil woman is as graceful a figure as ever seen in Greek friezes, and if she only

stops to gossip with a figure from another frieze, seems delicately posing for some one to sketch

cr photograph her with a cacao tree for background
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Little Tamil Girl

Instead of the savings bank or the buried pot, the Hindu puts his wealth into jewels and

gold coin, and ornaments his women with tangible riches, where they are always under his eye

and can be counted. For weddings, the jewels are often hired by both families, and children of

the slums wear eight and ten necklaces, the bracelets and jewels of a temple idol for one day only



 

i tiiiiii ' iii i . i x w'l auu i i u i\ 1 1

With bells on her ankles and rings on her toes, the dancing girl does not need cast and

accompaniments to her dreary measures

Buying the Goldfish—Japan
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Toda Mother and Child

The Todas are a wild hill people of southern India, occupying the Nilgiri Hill region near

Madras, where the famous resort of ,'Ooty," or Ootacamund, is situated, 7,000 feet above

the sea



 

Street Dancers—Delhi

The dancing women, who go about Indian streets carelessly veiled, and who come to the

portico of the hotels to dance for a few coppers, are often more picturesque and attractive

than the jeweled dancers at palace entertainments. These two Delhi dancers wore only coarse

yellow and red cotton clothes, their jewels were necklaces and bracelets of silver rupees and

ornaments of cheap imitation of rubies, pearls, and emeralds, but as color studies they were

admirable. They did a skirt dance, ages old in India, without the aid of colored lights or

glass floor



 

Street Dancers of Delhi

Bridegroom's Palki in Wedding Procession at Jeypore

The ten-year old bridegroom, in cloth of gold turban, coat covered with jewels, rides in a

palki, suspended from a silver arch or yoke, hung with red velvet and silver tassels. The body

of the car is all tinsel and silver and velvet, and carried by coolies of the shabbiest clothing. All

the family, in all the finery they own or can hire, attend the parade through the streets, and sing

ing and dancing girls give performances whenever the procession halts



 

CamelsintheKhyberPass

CaravansoftwoandthreehundredcamelsinlinegoupanddowntheKhyberPassallofthetwodaysintheweekthatthefamous defileisopentogeneraltravel,andguardedbytroops.Thecamelsbringdownsilk,driedfruits,grapes,andspicesfromCabul,andtake backallsortsofEuropeangoodsandIndianproductsfromPeshawur'sbazars.Thestrangestthingwesawwasababycamelwiththe longneckandgoggleeyesofayoungostrich,securelytiedinthesaddle-bagsonitsmother'sbackasitjourneyedtowardAfghanistan
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The Twin Babies of Nikko

The twins were a sturdy little pair, and even when they were a year old, their mountain mother

thought nothing of tying them on her back and walking two miles



 

FortheEmperor'sSoldiersinManchuriaOldAgeintheSunshine

Immediatelyupontheopeningofthewar,allthewomenThewrinkledoldwomanhascarriedhermatandhersewing-stand

ofJapansetthemselvestopreparingcomfortsforthesol-outfromthehouseandsitsbytheroadsidetodohermending

diersatthefront.Evenschoolchildrenknitstockings, mittensandbands,andoneoftensawtheseaccomplished peopleholdingtheskeinofyarnwiththeirfeet,asinthis

picture,while.theywoundtheballwiththeirhands

 



 



 

The Lady Abbess of Hokkeji Convent, Nara



 

Feeding the Storks, Okayama Castle Garden



 

 

The Lady Abbess of Hokkeji Convent, Nara
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Feeding the Storks, Okayatna Castle Garden



 

Javanese Mother and Child

The Javanese baby rides astride of its mother's hip, like the Hindu baby, but its weight is

supported by the slandang, a scarf of battek, or painted muslin. It lies comfortably in this cotton

cradle able to sleep and relax without any attention from the mother, who has both hands free

for work



 

From"Java,theGardenoftheEast,"byElizaK.Scidmore.CopyrightedbytheCenturyCo.

PaintingSarongsinJava

Thesarong,orJavanesepetticoat,isastraightpiereofbattel,orpaintedcambric,oneyarddeepandthreeyardslong,sometimes sewnupandleftlikeabag,withbothendsopen.Itisdrawnsmoothlyoverthehipsandthefullnessgatheredinaknot,thatbya defttwistismadeself-fastening.Englishcambricisthematerialused,andthepatterns,inarichdarkred,brown,andblue,areapplied fromatinyfunnelwithaneedle-sizedopeningthatdistributesthehotdyeinhairlines,ifneeded.Geometricaldesignandnatural

forms,highlyconventionalized,arethemotifsoftheuniqueornament
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Manchu Lad)' and Her Son

The long Manchu gown reaching to the feet and the short overjacket make that costume the

most dignified and becoming of any in China. The broad hairpin, wound with strands of satin-

smooth biack hair and finished with great bunches of flowers, is a most becoming headdress, and

when covered with jewels and hung with twelve inch tassels of pearls, as for the imperial prin

cesses, the result is more splendid than that of any tiara, coronet, or crown
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Siamese Prince in Full Regalia of Jewels

There is no age limit to the wearing of jewels in the gorgeous East, and baby princes, clad in

a mail of gold brocade crested over with pearls and colored stones and glittering with pin points

of diamonds from cap to toe, are fit occupants of jeweled thrones



 

Siamese Woman in National Dress

The people of Siam cling to their native dress, and prince and peasant, men and women

alike wear the panung, which is the Malay sarong drawn up between the knees and tucked in

the belt until it looks like a pair of very full knickerbockers. Princes wear military jackets and

long silk stockings with the panting. Ladies of high degree wear Parisian blouses with the

panung, while the women of the people adopt the loose Chinese jacket or retain the native scarf

over the shoulder like this figure



NOTES ON CENTRAL AMERICA*

THE area of Central America is a

little larger than that of Cali

fornia, with a population of

about 4,300,000. Though it lies wholly

within the tropics, it is only the belts ad

joining the oceans which have torrid cli

mates. The high lands of the interior,

five and six thousand feet above the sea,

could have been no more effectively sit

uated in a temperate zone.

The general superficial appearance of

Central America may be said to be—save

on the Caribbean Sea coasts, where it is

low and level—that of a region of forest-

clad hills, fertile valleys, large lakes, and

small rivers. All the capitals are in the

interior, and are situated generally at an

altitude of from three to five thousand

feet, where the climate is cool and salu

brious; the seaports connecting with the

capitals are small, hot, and unhealthy.

A chain of active volcanoes extends

through Guatemala, Salvador, and Nica

ragua, several of which, notably Santa

Maria, in Guatemala, have had violent

eruptions during recent years. This sec

tion is also frequently visited with de

structive earthquakes.

Within a few months Central Amer

ican travelers will be able to go from

New York to Guatemala City by rail, as

the few railway gaps in Guatemala and

Mexico are being rapidly filled.

A Comparison ofthe Central American Republics

Republics.

GuatemaU
Salvador ...
Costa Rica
Nicaragua.
Honduras..

Popula
tion.*

Area in
square
miles.

r
1,842.134
1,006.848

33M4°
420,000
744.90I

48,290
7.225
18,400
49,200
46,250

Annual
commerce
in gold
dollars.

$12,600,000
14.000,000
12,300,000
1,250,000
4,500,000

Miles

ol
rail
ways.

500
1 o
340
200
100

* Guatemala.—About 60 per cent of the popu

lation are pure Indians, most of the remainder

being half-caste. The foreign population num

bers about 15,000.

San Salvador.—Aboriginal and mixed races

form the bulk of the population, the latest

census returns giving 772,200 Mestizos, and

234,648 Indians.

Nicaragua.—The bulk of the population

consists of Indians, mulattoes, negroes, and

mixed races.

Costa Rica.—The population is nearly all

white.

Honduras.—The bulk of the population it

Indian.

The capitals, with the populations, are

as follows:

Guatemala City 100,000

San Salvador 60,000

San Jose 24,500

Managua 30,000

Tegucigalpa 3S,ooo

NICARAGUA

The development of Nicaragua during

the last decade has been most gratify

ing to the friends of the country. Given

a remarkably rich territory of nearly

50,000 square miles and a population of

a little over 400,000, the field for success

ful enterprise is great indeed. The pros

perity of the country is mainly due to the

administration of President Jose Santos

Zelaya, who now for twelve years has

been at the head of affairs in Nicaragua

When General Zelaya first came into

power there were only 90 miles of rail

road line. Now the mileage is double

that figure; but what counts for more is

that the work now under way, when com

pleted, will assure through communica

tion from the Pacific to the Atlantic. The

surveys for this transcontinental line have

been completed, several miles of track

have been laid, and much grading in ad

dition has been done.

* For further information the following authorities are recommended :

The Hand Books on Salvador, Costa Rica, Honduras. Guatemala, and Nicaragua, pub

lished by the International Bureau of American Republics, Washington, D. C.

"The Capitals of Spanish America," by William E. Curtis. Harper and Brothers.

"In and Out of Central America," by Frank Vincent. D. Appleton & Company.

"The Report of the Inter-Continental Railway Commission," 7 volumes, published by the

Commission, Washington, D. C.

"Guatemala, the Country of the Future," by C. M. Pepper, Washington, D. C.

Also the various reports of Messrs C. M. Pepper and H. G. Davis, of the Inter-Continen

tal Railway Commission.
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Outline Map of Central America

of municipal self-government, and a wide

extension of political rights are among

the other advantages Nicaragua enjoys

under this progressive administration.

The principal agricultural products of

Nicaragua are bananas, chocolate, cof

fee, indigo, corn, sugar cane, rice, and

tobacco. The timber possibilities are con

siderable. Cattle raising is becoming an

important industry. The country has ex

tensive mineral resources.

HONDURAS

In Honduras there is no farming on a

large scale, and such large plantations as

are now under cultivation are chiefly

along the north coast and under the

direction and management of foreigners.

It might be assumed that Honduras, with

its varied climate, its lowlands and high

lands, and undulating plains in all parts

of its territory, covered with rich, fertile

soil, would be essentially a great agri

cultural region. The situation is quite

Surveys have been made for a railroad

line to Matagalpa, in the center of the

coffee district, where there are many

Americans. From this line branches to

the Rio Grande, Prinzapolka, and other

districts are to be built.

For the encouragement of immigra

tion, in addition to the railroads, the gov

ernment is giving considerable attention

to the improvement of the highways.

This is in pursuance of the policy of

opening up the interior. A recent offi

cial report shows that 1,100,000 acres of

public lands have been taken up.

In President Zelaya's recent manifesto,

reviewing the state of the country since

1893, an outline is given of what has been

accomplished by his administrations. Po

litical rights stand today on a broader

basis; the people of all social classes

share in the government. Religious tol

erance is established, and habeas corpus,

non-sectarian instruction, protection for

inventors and authors, a genuine system
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the reverse. The native rarely raises

a greater crop of corn, beans, and rice

than will suffice for his needs until the

following crop can be garnered. It is

sometimes extremely difficult to obtain

bananas, oranges, potatoes, and even corn

in Tegucigalpa.

Very few fields are properly plowed,

and the care bestowed on the growing

corn, wheat, red beans, or sugar cane

amounts almost to nothing. As it is, the

ground is often so extremely fertile that

the mere insertion of the kernel of corn

in the earth gives the desired result, with

out further effort. Great areas of the

mountain sides near the summits are

cleared by burning down the brush and

trees. The seed is planted by dropping it

into the hole and covering it up with the

foot. The prevalence of clouds and mist

high up in the mountains, and the long

duration there of the sunlight warmth,

together with the richness of the soil,

contribute to simplify the labor of farm

ing in Honduras. Corn is the chief ar

ticle of food, the cereal being ground and

used in many ways for man and beast.

Two crops a year are secured, but with

this advantage and the large demand

from the towns there never seems

enough maize by half. Maize is grown

in every part of Honduras. The same

may be said of sugar cane and the red

bean (frijole). Tobacco and coffee are

raised chiefly in the mountainous dis

tricts of the western and central depart

ments.

Honduras is the richest of the five Cen

tral American republics with regard to

mineral resources. The development of

her mines can only be effected, however,

by wise and economic methods and the

opening of new and cheap transportation

lines.

Throughout Honduras there are vast

forests covering the mountains and filling

the plains. Nearly all the varieties of

pine flourish here, the yellow and long-

leaf pitch pine predominating. Very lit

tle of this timber is being cut or sawed

for building purposes, and in order to

export it in commercial quantities roads

and other means of transportation must

first be inaugurated.

Mahogany and cedar flourish near the

oceans, and form one of the principal ex

ports. The wood of these trees is ob

tained through government concession

rights, generally for a period of years

and at stipulated prices per tree.

In the forests are to be found rubber

trees, which in numerous instances have

been so recklessly tapped and scarred as

to destroy their usefulness entirely.

Sarsaparilla and vanilla grow in great

abundance in these tropical forests, and

the product is gathered only by natives,

who sell it to the exporting houses at the

various ports.

The pita, called in Mexico ixtile, is a

variety of agave, very prolific, and yield

ing fibers varying in quality from the

coarsest hemp to the finest flax. It is

used in the manufacture of thread, cord

age, hammocks, paper, etc., and, being

hardy and easily cultivated, may be made

an important article of export as well as

of domestic use.

SALVADOR

The republic of Salvador is the only

one of the five Central American repub

lics not having a coast line on the Atlan

tic. It is the smallest and most densely

populated of the Central American re

publics, having an area of only 7,255

square miles. The frontage on the Pa

cific is 139 miles in length. The physical

aspect of Salvador is very varied, but

chiefly mountainous. On its northern

frontier, and near the boundary line of

Honduras, stretches the great mountain

chain of the Sierra Madre, or Cordil

leras, many of the peaks of which rise to

a height of from 7,000 to 8,000 feet above

the level of the sea.

COSTA RICA

The population of Costa Rica is nearly

all white, and mostly descendants of

Spaniards from Galicia. The Indians

are not numerous, and are completely dis
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tinct from the civilized race. The ne

groes and mixed breeds live almost ex

clusively on the coast lands.

The Costa Ricans are all well formed,

robust, and healthy people, with regular

features. The women are gracious, have

splendid eyes and abundance of hair, and

appear affable in manner. The men are

intelligent, industrious, economical, hon

est, and peaceable, as well as polite, truth

ful, and generous. They respect order

and property, love to work, and are proud

of their wealth and of the independence

of their nation.

Every Costa Rican owns property of

some kind. The better class of women

follow in their dress the fashions of

Europe ; the lower classes have gowns of

muslin or calico, and wear petticoats,

rebozos, and very often Panama hats.

Some adorn themselves with earrings and

other jewelry, and some wear shoes.

The men dress in European style. The

lower class, consisting of hard-working

farmers, owners of small coffee planta

tions and ox carts and oxen for internal

traffic, wear coarse cloth coats, drill or

cotton trousers, and straw or felt hats.

Most of these people go barefooted.

The houses of the wealthy have all

modern conveniences. Those of the

poorer classes are nearly comfortless.

They are mostly low and built of adobes,

with a roof of tiles, and are arranged in

regular streets crossing each other at

right angles. The public buildings are

spacious and ornamental.

Among the principal buildings in San

Jose are the New National Theater, in

which about 1,000,000 pesos was in

vested; the National Palace, the Palace

of Justice, the Executive Mansion, the

Episcopal Palace, the National Distillery,

the Market, the University, the High

School for Young Ladies, the High

School for Young Men, the Custom

house, the Mint, etc.

The city possesses charitable institu

tions, such as hospitals, orphan asylums,

insane asylums, etc., all under the man

agement of corporations and associations

constantly laboring for their improve

ment. The cemeteries are under the

supervision of charitable associations.

There are several parks, a museum, a

public library, and scientific, legal, med

ical, literary, and musical societies, an

international club, and a German club,

etc.

The streets are mostly macadamized

or paved with stones and lighted by elec

tricity. Nearly every city is well sup

plied with water, conducted through

pipes.

The food of the poor comprises meat,

beans, corn, rice, tortillas, and plantains.

Saturday is the especial market day of

the cities, and from sunrise till noon the

market places are crowded with sellers

and buyers. Here can be found all kinds

of vegetables and fruits—potatoes, corn,

beans, coffee, tobacco, sugar, cheese,

meat, and other food, besides earthen

ware, hammocks, hats, rebozos, charcoal,

etc.

The population of Costa Rica is esti

mated to be 330,000, of whom about one-

third, or 31.42 per cent, are able to read

or write.

GUATEMALA

Guatemala, writes Charles M. Pepper,

is a fascinating country for the traveler

and visitor. Antiquarians, deep delvers

in the majestic monuments of the long-

forgotten past, seek in the myths, the tra

ditions, the temples, and ruins the riddles

of prehistoric civilization. Modern tour

ists, traveling, as they will be able to do

within a short time, by railway from New

York or San Francisco to the very heart

of Guatemala, may lose themselves in ad

miration of the sublime scenery, the

lovely landscapes of valley and mountain,

lake and forest (the Indian name for

Guatemala means abounding in trees),

volcanic caps, giant outlines, and cloud-

clad craters. Everywhere they will en

counter that diversity which is the chief

attraction of natural scenery. They will

find also superimposed on the prehistoric

Indian civilization the charm of Spanish
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architecture, customs, character, and in

stitutions.

Men of the stamp of President Estrada

Cabrera, who are engaged in the ma

terial upbuilding and the political prog

ress of the country, may prefer to talk of

its agriculture and commerce, its oppor

tunities for the energetic and resourceful

people of the northern regions, rather

than to discuss its picturesque ruins and

its fascinating history. Yet they would

not have these subjects neglected. Hence

the traveler and the tourist always are

welcome, and whether they be deeply

learned scientific investigators or mere

birds of passage seeking novelty, every

provision is made to aid them in their

travels.

A FAMOUS SPANISH CAPITAL

Mr William E. Curtis, in his interest

ing book, "The Capitals of Spanish

America," gives the following description

of the great city built by the Spaniards :

"Antigua, as it is now called (properly

old Guatemala), was not only the scene

of wealth and influence and the commer

cial metropolis of the country, but the

home of the most learned men of all

Spanish America ; the seat of great

schools of theology, science, and art : for

two hundred years the Athens and Rome

of the New World : the residence of the

university as well as the inquisition, and

the headquarters of those untiring apos

tles of evil, Jesuits. The population is

said to have been about one hundred and

fifty thousand. It is not known that a

census was ever taken, and this estimate

is based upon the size of the city and the

number of inhabitants its ruined walls

could have contained. It is situated in

the center of a great valley, between the

twin volcanoes Agua and Fuego, and, as

the old Spanish chroniclers used to say,

had Paradise on one side and the Inferno

on the other. The beauty of its position

and the richness of the adjacent country,

the grandeur of the scenery that sur

rounds it, have called forth the most ex

travagant admiration from travelers, and

have made the theme of the native poets."

In 1773 a fearful earthquake destroyed

the city, leaving "the most extensive col

lection of ruins that can be found in this

hemisphere. From a tower of the cathe

dral one can see on either side the ruins

of many churches, monasteries, convents,

and miles of public and private resi

dences, large and costly, some with walls

still standing, liberally ornamented with

stucco or carved stone, but roofless, with

out doors or windows, and trees growing

within them.

"The ruins of forty-five churches can

be counted, and nearly every one of them

had a convent or monastery attached.

Some cover several acres, and have cells

for five or six hundred monks or nuns.

Several of the churches are as large as

the cathedral in New York."

BRITISH HONDURAS

In his annual report for 1906, U. S.

Consul W. L. Avery, of Belize, writes as

follows of conditions in British Hon

duras :

"The year 1906 has been one of prog

ress, prosperity, and freedom from pesti

lence; sanitation and rigid quarantine

having freed the colony from the yellow

fever scourge of 1905, and though the

actual death list in that year was small,

the depression and material loss were de

plorable. The health of Belize and of

British Honduras was better in 1906 than

for the years preceding 1905. The three

great needs of this colony are sanitation,

transportation, and cultivation, and the

trade conditions will be vastly bettered as

these are advanced. Sanitation is nearly

perfect in the towns where screening re

ceptacles for water, the filling of swampy

lots, and a thorough and continuous

cleaning of streets, yards, and drains have

resulted in the sound health conditions

now enjoyed. Transportation by motor

boats on the rivers, new wagon roads to

the plantations, and the money voted for

a 20-mile tramway from the town of

Stann Creek to the Crown lands west

ward show that industrial needs have re

ceived attention. In cultivation and the

new acreage devoted thereto the greatest
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progress has been made. The applica

tion of the United States Fruit Company

to purchase 15,000 acres in Stann Creek

district for banana planting and the clear

ing and development of similar areas of

1,000 and 2,000 acres on the Sittee, Te-

tnash, and other rivers will result in

steamers being able to load entire cargoes

in this colony, perhaps in 1907, some

thing they have never been able to do in

the history of the fruit trade.

PUBLIC IMPROVEMENTS AND AMERICAN

GOODS

"The connection of the Colonial and

Mexican telegraph systems has proved

satisfactory, and communication has been

almost constant. Two years ago tele

grams were received by mail, three days

en route from New Orleans. On May 1,

1906, electric light was used for the first

time in Belize. The plant and installa

tion are American.

"The $36,732 worth of machinery im

ported into the colony is accounted for by

electrical demands and the growing pop

ularity of the gasoline motor. There are

over thirty motor boats in British Hon

duras. The longest route, of 140 miles,

Belize to Cayo, is now covered in thirty-

six hours, the best former time having

been five to seven days.

"The United States supply this market

with about all packing-house products

imported.

"The mail service, Belize to New Or

leans, is weekly, and the contract with the

United Fruit Company that expired in

December has been renewed for five

years, with the subsidy of $12,000 per

annum, as before. The exports to the

United States in 1906 were of the de

clared value of $817,192, and consisted

of the following articles :

Articles Value.

Bananas $178,608

Cocoanuts 85,250

Chicle gum 250,895

Cedar 12,738

Hides 2,237

Logwood 7.042

Mahogany 238,277

Plantains 12,756

Rubber 24,097

Sponges 2.923

Other articles 2,369

Total $817,192

"The total imports were valued at

$2,019,000, of which the United States

furnished $1,008,000 worth."

OUR SHARE IN THE COMMERCE OF CEN

TRAL AMERICA

The following tables are interesting as

showing the total annual commerce of

Central and South America, and the

share therein of the United States:

Imports.
Share from pcr
United cent.
States.

Mexico $84,487,000
Central America 18,080,000
South America 444,0:4.000

Total $546,581,000 1 $114,207,000

$47,530,000
7,733,000

58,944,000

5<>

13

Exports.
To

United
States.

1'cr
cent.

$96,962,000
25,038,000

629,869,000 .

$65,095,000
10,205,000

136,488,000

07

South America
40
22

Total $751.869,000 $211,788,000 28

' Total
commerce.

Share with
United
States.

Per
cent.

$181,449,009
43,118,000

1,073,883,000

$112,625,000
17,938,000

195,432,000

62
Central America 41
South America 19

Total $1, 298.450,000 $325,995,000 25
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The Giant Spider Crab from Japan

This fine specimen of the largest of all Crustaceans, the Giant Spicier Crab, Kampferia

(Macroclieira) kicmpfcri de Haan. which measures somewhat over 12 feet between the tips of

its outstretched claws, has recently been placed on exhibition at the American Museum of

Natural History by the Department of Invertebrate Zoology. This animal is known to occur to

a depth of over 2,000 feet in the seas off the coast of Japan. The largest specimen in any

collection is said to be that in the British Museum. It has a spread of 18 feet. Even larger

specimens are. however, occasionally captured. One is recorded to have had a spread of 22

feet. The specimen in the American Museum is from Miura-Misaki, and was secured by

Professor Bash ford Dean, of Columbia University.
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PEARY TO TRY AGAIN

MORRIS K. JESUP, president of

the Peary Arctic Club, sends the

Magazine the following statement :

The Peary Arctic Club, at its recent

meeting resolved unanimously to place

the Roosevelt on the docks for a complete

outfit, and to thereafter tender the same

to Commander Robert E. Peary for an

other attempt to be made by him to reach

the North Pole. The club has taken this

action upon reports furnished by Com

mander Peary, and believes that he will

be successful. They have entire confi

dence in this gallant and intrepid Amer

ican, and share in the pride which must

animate the American people to see this

effort, which the club believes will be the

final one and the planting on the North

Pole the American flag.

The steamer Roosevelt has not been

structurally injured by the last voyage,

and when repaired will be equally, and

perhaps even more, able than when she

started north in 1905.

The Peary Arctic Club asks the aid of

those who have heretofore contributed,

as well as the cooperation and aid of all

or any who feel an interest in this pa

triotic enterprise. The expense of the

expedition, it is estimated, will be one

hundred thousand dollars, and it is hoped

this amount will be contributed by the

many, and not the few, as heretofore.

Subscriptions may be sent to President

Henry Parish, New York Life and Trust

Company, No. 52 Wall street, treasurer.

Morris K. Jesup,

President.

At a meeting of the Board of Man

agers of the National Geographic Soci

ety on March 7, President Willis L.

Moore in the chair and the following

members present, Messrs Charles J. Bell,

Alexander Graham Bell, F. V. Coville,

Charles Denby, A. J. Henry, C. Hart

Merriam, General John M. Wilson, Gil

bert H. Grosvenor, and F. B. Eichelber-

ger, the following resolution, proposed by

Dr Alexander Graham Bell and seconded

by General John M. Wilson, was unan

imously adopted:

Resolved, That $1,000 from the Re

search Fund of the National Geographic

Society be subscribed to the Peary Polar

Expedition of 1907- 1908.

In forwarding the amount President

Willis L. Moore stated that the National

Geographic Society wished to show its

appreciation of the important scientific

and geographical work performed by Mr

Peary during the past twenty years in the

Arctic regions, and its hope that he may

complete his exploratoins to the north of

Greenland and Grantland by the conquest

of the Pole.

INTERNATIONAL FLAT GLOBE AND

GEOGRAPHICAL HISTORY*

THE inventor of this flat globe has

conferred a great service on the

student or man of affairs who is in

terested in the geography of current

events and wishes a convenient means

of locating on the map points of inter

est. The flat globe is inexpensive and

yet combines practically all the advan

tages of the old-fashioned globe. To

get a true picture of the geographical

relationship of the countries of the

world, a globe is superior to a map, for it

gives a comprehensive and not a frag

mentary setting. In the flat globe the

western hemisphere is printed on a disk

28 inches in diameter, and the eastern

hemisphere on the reverse side. The disk

is a heavy, flexible cardboard, which is

hung against the wall, and can be easily

turned over. Accompanying the globe is

a volume of 100 pages, edited by Com

mander Robert E. Peary, U. S. N., one-

half being devoted to physical and mathe

matical geography, and the second half

to a summary of the most important and

latest facts concerning the various coun

tries of the world. Numerous illus

trations and relief maps accompany the

text. For instance, if a person wants

some definite information about Ru

mania, the scene of recent disturbances,

he locates the country on the globe and

then turns to that subject in the Geo-

* Published by the International Globe Co. of

New York.
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graphical History, which we quote be

low.

* "Rumania.—A limited monarchy of

eastern Europe. Area, 51,098 square

miles; population, 5,912,520. Between

430 to 480 north latitude and 230 to 300

east longitude. Capital, Bucharest ; pop

ulation, 283,145; Jassy, 78,611; Galatz,

63,987. Most of the country is a well-

watered plain, with skirts of the Car

pathians only in the west and north. The

Danube is the chief river, navigable

throughout, but of its tributaries only the

Pruth is navigable for steamers and the

Sereth for rafts. The climate is conti

nental because the country is open to the

northeast. Seventy-five per cent of the

people are farmers, but primitive methods

still prevail. The soil is very fertile, and

all products of the temperate zone, and

even rice, are raised. The chief crops

are maize (the staple food), wheat, bar

ley, oats, rye, tobacco, and wine, all pro-

* Copyrighted by the International Globe Co.

duced in excess of the demand. More

maize is raised than in any other country

of Europe. Domestic animals are raised

in large numbers. The mineral wealth is

great, but only petroleum and salt are

worked extensively. Petroleum byprod

ucts are used for fuel on railroads, steam

boats, and in factories. Manufactures

are primitive and all the finer products

must be imported. Flour mills, dis

tilleries, and tobacco works are the chief

industries. Foreign capitalists own all

important manufacturing enterprises, so

that the Rumanians derive little profit

from them. Races : Rumanians, 400,000

Jews, 200,000 Gypsies, 85,000 Slavs,

40,000 Germans, 30,000 Hungarians,

8,000 Armenians. Religions : Greek Or

thodox, Roman Catholic, Protestant,

Israelite, and Mohammedan. Grain is

three-fourths of the exports and imports

are mainly textiles and iron goods. For

eign trade (1902) : Imports, $54,686,000;

exports, $72,340,000."

THE POPULAR. TRAVEL BOOKS OF

ELIZA R. SCIDMORE

Foreign Secretary of the National Geographic Society

WINTER INDIA

Describing Kipling's India with its palaces and temples—Madras and the Seven Pagodas,

The Greatest Thing in the World, The Sacred Bo-Tree, Benares, Lucknow, Agra, Old

Delhi, Simla, Jeypore, etc. Very richly illustrated. 400 pages. $2.00 net; postage, 18 cents.

CHINA JAVA

THE LONG-LIVED EMPIRE THE GARDEN OF THE EAST

The result of seven visits to China; a wonderfully An account of a visit to one of the most beautiful

enlightening book, telling of Tientsin, Pei-ching, The countries in the world—Batavia, Sinagar, Boro

Decadence of the Mancnus, Christian Missions, The Boedor, The Land of Kris and Sarong, A Dutch

Great Wall, The Great Bore of Hangchow, etc. Sans Souci, Plantation Life, etc. With 38 illus-

All with scores of photographs. 466 pages. $2.50. trations from photographs. 340 pages. $1.50.

JUST ISSUED

EAST OF SUEZ. By Frederick C. Penfleld

Tells of wanderings through Colombo, Bombay, Benares, Canton, and other out-of-the-way places.

Richly illustrated from drawings and photographs. 350 pages, with index. $2.00 net; postage, 16 cents.

By the Same Author. Present-Day Egypt: The Land of the Nile and Its

Reawakening People, New and revised edition with additional chapters. The author of this

very timely and readable work was formerly American Diplomatic Agent and Consul-General at Cairo.

Fully illustrated. 6vo. 3% pages. $2.50.

The Century Co., Union Square.New York
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Will long remain the itandard work on the Colorado Desert—San Francisco Chronicle.

THE WONDERS OF

THE COLORADO DESERT

(SOUTHERN CALIFORNIA)

Its River and Its Mountains, Its Canyons and Its Springs, Its Life and Its History, Pictured

and Described ; including an Account of a Recent Journey Made Down the

Overflow of the Colorado River to the Mysterious Salton Sea

By GEORGE WHARTON JAMES

Author of " In and Around the Grand Canyon/* " The Old Missions of California,** etc.

" His pages show the same careful and minute study, the same grasp and mastery of the subject that
made his book ' In and Around the Grand Canyon,' published seven years ago, the best that has
been written on that wonder of nature. . . Every phase of the desert receives attention. Chap
ters are devoted to its physical features, its explorers, climate mirages, plant and animal life,
oases, tragedies, camp-fires, stage roads, and many other aspects."

—Cyrus C Adams in New York Times

"Those who desire to learn the precise facts in regard to the Salton Sea will find them carefully assem

bled as a result of the author's special investigation."—New York Tribune.

" Twenty-five years of observation and experience in the desert have resulted in a remarkable and
valuable work. Besides the very full and painstaking descriptive and historical matter of these
volumes, there are given more than three hundred admirable drawings from nature, including a
delicate beautifully colored frontispiece, by Mr. Carl Kytel, and numerous full-page photographic
prints."— The Dial, Chicago.

2 vols., 8vo, in box. $5 net. Postage, 45 cents

By the Same Author

IN AND AROUND THE GRAND CANYON OF THE COLORADO RIVER IN ARIZONA

With 23 full-page plates and 77 pictures in the text. $2.50 postpaid

The most thorough description of the Grand Canyon and its surroundings to be found anywhere.
—Chicago Tribune

IN AND OUT OF THE OLD MISSIONS OF CALIFORNIA

An historical and pictorial account of the Franciscan Missions. With 142 halftone plates from photographs

Box. $3.00 net ; postpaid, $3.20

Stands as the authority on the old missions of California. Filled with most valuable materia!.
—San Francisco Argonaut

INDIANS OF THE PAINTED DESERT REGION

With 16 full-page and 50 half-page illustrations from photographs. $2.00 net ; postpaid, $2. 18

An authentic account of the N'avaho, Hopi, Wallapi, and Havasupai Indians of the Southwest.

Gen. A. W. GREELY'S

HANDBOOK OF POLAR DISCOVERIES

Netp Revised and Enlarged Edition

An authoritative summary of the really significant achievements in Arctic and Antarctic explorations, from

the earliest times down to 1906. The 325 pages of text compress 70,000 pages of

original narrative, and is provided with a full bibliography.

11 It is a great public service to have these voluminous narratives studied, digested, criticized, and reported
by the foremost authority on the subject."—Independent, New York.

" To those who wish to find within reasonable compass a statement of the outlines of the whole subject
and a trustworthy guide to the larger literature relating to it this handbook will be indispensable."

— Philadelphia Ledger

With portrait and 12 maps. 12mo. Price, $1.50 postpaid

Little, Brown & Co., Publishers . . . Boston

Please mention this Magazine
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Know the World You Live Upon

Accept this Special Offer to National Geographic Magazine Readers, and Order Today

The International Flat-Globe and International Geographical History of the World

A $250.00 Globe Value ; Regular Price, $5.00

Introduction Price to Readers of this Magazine, Until June First, $3.00

 

This (ireat Work Is Edited by Robert E. Peary, the great Arctic Explorer and

for two years President American Geographical Society. His name is sufficient guarantee

of its merit and value. Mr. Peary says: " It advances the easy and simple consideration

of world-wide geography one hundred years;

that it will interest and benefit every individual,

from a child of six to a man or woman of mature

years, and should be in every home, school,

library, office, and place of business."

Man is a continuous student and must have

a Geography Globe to intelligently read the

newspapers, current events and history; because

atlases, charts, geography books, and encyclo

pedia maps are fragmentary, disconnected, and

disproportioned.

The Flat-Globe is the NEW TWENTIETH

CENTURY method of making a globe. It is

handsomely printed in seven colors upon one

reversible circular disk 28 inches in diameter.

Latitude, longitude, and the whole earth's sur

face is connected entirely around it, as in the

old-fashioned ball-globe.

It is light and convenient. It can be

hung flat against the wall and is a handsome

ornament. It can also be used upon a table

or desk, and at night under a light. It is the

most satisfactory and beautiful Globe ever

produced and pictures the world at a glance.

The International Flat-Globe and Inter

national Geographical History together form

a new and splendid system of geographical

comparison, review, and reference, that has

never existed before Kach is necessary to

the intelligent and satisfactory use of the

other. The Globe illustrates the entire

earth's surface, the Geographical History

explains and describes the earth's physical

geography, phenomena and forces of nature;

mathematical geography and its interesting

data ; national and political geography of

continents, nations, and their dependencies

Thev give a complete understanding of

world-wide geography that is both scholarly

and commercial. You want this great work.

Send your order now to—

 

International Globe Co., 115-117 Nassau St., New York
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In passing judgment upon pianos, the Steinway serves as the criterion—the representa

tive of every point of piano perfection.

Point by point, the questioned instrument is compared— the tone with Steinway tone—

the construction with Steinway construction—its standing among artists and musicians with

the Steinway standing—its price, these points considered, with the Steinway price.

Thus for over half a century every new make of piano has been judged, with

the result that the

STEINWAY

has proved the best at all points. Whatever your Steinway, whether an expensive Art

Work, a $750 Miniature Grand, or a $500 Vertegrand, you still have the pleasure of

knowing that your piano is the criterion for all others.

When considering the purchase of a piano, you owe it to your

self to examine first the popular-priced Vertegrand, which has me*

with unprecedented favor as the great piano investment of the

twentieth century. It can be bought for $500 at Steinway Hall,

or from any authorized Steinway dealer, with the cost of freight

and handling added.
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THE STORY OF EXPLORATION

TIBET-The Mysterious

By Col. Sir THOMAS H. HOLDICH. K. C. M. G.. K. C. I. E., C. B.

HE author of this work does not concentrate his attention upon the city of Lhasa,

now much written of, but describes the stony and inhospitable altitudes lying far
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The Red-Blood Man

The man who believes in the green fields, the charm of the silvery stream, in

the soothing influences of the lofty peaks; who believes

in all clean, healthful, outdoor life, is the man

to whom Recreation will appeal

with a force that is
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Royal Baking Powder is Indispensable to Travelers and Explorers

" During our long march from Cape Flora to Teplitz Bay, in the

polar night of 1904, we were often storm-bound and kept prisoners

within our tents by the rushing freezing gales.

" In our meager stores was a little flour and a can of Royal Baking

Powder. With these we feasted in the luxury of flapjacks, each man

frying and turning his own pancake."
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THE ROCK CITY OF PETRA*

By Franklin E. Hoskins, D. D., of Beirut, Syria

The first of a scries of several articles describing rock-hezvn edifices of antiquity

THE highlands east of the Jordan

River arc strewn with ruins

marking the rise and fall of

successive civilizations—Semitic, Greek,

Roman, Christian, Mohammedan, and

Crusader. These ruins have been pre

served for the modern explorer by the

tides of nomadic life, which have swept

up from 'the Arabian desert ; but at the

southern end of this no-man's land, deep

in the mountains of Edom, lies one of

the strangest, most beautiful, and most

enchanting spots upon this earth—the

Rock City of Petra. Its story carries us

back to the dawn of human history.

When Esau parted in anger from Jacob

he went into Edom, then called Mount

Seir, and after dispossessing the Horites

became the progenitor of the Edomites,

who remained the enemies of the children

of Israel for a thousand years. These

Edomites had princes, or kings, ruling

in the Rock City while the children of

Israel were still in Egyptian bondage.

Some of the darkest maledictions of the

Old Testament prophets are those aimed

at Edom.

A GREAT "SAFE DEPOSIT"

In the days of the Nabathcans, Petra

became the central point to which the

caravans from the interior of Arabia,

Persia, and India came laden with all

the precious commodities of the East, and

from which these commodities were dis

tributed through Egypt, Palestine, Syria,

and all the countries bordering on the

Mediterranean, for even Tyre and Sidon

derived many of their precious wares

and dyes from Petra. It was at that time

the Suez of this part of the world, the

place where the East and the West met

to trade anil barter. It was also in fact

a great "safe deposit'' into which the

great caravans poured after the vicissi

tudes and dangers of the desert. Its

wealth became fabulous, and it is not

without some good reason that the first

rock structure one sees in Petra, guard

ing the mysterious entrance, is still

called "Pharaoh's Treasury." It must

have been the Nabatheans who developed

the natural beauties of the situation and

increased the rock-cut dwellings and tem

ples and tombs to the almost interminable

extent in which they are found today.

The palmy period of the Nabatheans

extended from 150 B. C. to 106 A. D.,

when the Romans conquered the country

and city, extended two Roman roads into

it, and established the province of Arabia

Petra. The Rock City was always to

An address to the National Geographic Society, December 21, 1906.
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these regions and peoples what Rome

was to the Romans and Jerusalem to the

Jews. Horites, Edomites, Nabatheans,

and Romans have all rejoiced and

boasted in the possession of this unique

stronghold and most remarkable city of

antiquity.

When Rome's power waned and the

fortified camps on the edge of the desert

were abandoned, no doubt the soldiers

were withdrawn from such cities as

Petra. Then the Romanized Nabatheans

or Nabatheanized Romans held their

own against the desert hordes as long

as they could, and went down probably

about the same time as the Greek cities

of the Decapolis (636 A. D.). From the

time onward Petra's history becomes

more and more obscure, and for more

than a thousand years Edom's ancient

capital was completely lost to the civi

lized world. Until its discovery by

Burckhardt, in 1812, its site seems to

have been unknown except to the wan

dering Bedouin.

THE SIK OR ENTRANCE DEFILE

The entrance to the Rock City is the

most striking gateway to any city on

our planet. It is a narrow rift or defile,

bisecting a mountain of many-hued sand

stone, winding through the rock as

though it was the most plastic of clay.

This sik, or defile, is nearly two miles

long. Its general contour is a wide semi

circular swing from the right to the left,

with innumerable short bends, having

sharp curves and corners in its general

course.

The width of the Sik varies from

twelve feet at its narrowest point to 35

or 40 feet at other places. Where the

gloomy walls actually overhang the road

way and almost shut out the blue ribbon

of sky, it seems narrower, and perhaps at

many points above the stream the walls

do come closer than 12 feet. Photo

graphs of these narrower and darker

portions of the defile are impossible.

Only where the walls recede and one

side catches the sunlight (see photo.,

p. 285 ) was it possible to secure any views

that would reveal the actual beauties

of the place. Then no camera could be

arranged to take in the whole height

of the canyon. The height of the per

pendicular side cliffs have been estimated

at from 200 to 1,000 feet. Heights, like

distances, in this clear desert air are

deceptive, but after many tests and ob

servations we are prepared to say that

at places they are almost sheer for 300

to 400 feet.

Seen at morning, at midday, or at mid

night, the Sik, this matchless entrance to

a hidden city, is unquestionably one of

the great glories of ancient Petra. Along

its cool, gloomy gorge file the caravans

of antiquity—from Damascus and the

East, from the desert, from Egypt and

the heart of Africa. Kings, queens, and

conquerors have all marveled at its

beauties and its strangeness. Wealth un

told went in and out of it for centuries,

and now for over thirteen hundred years

it has been silent and deserted.

pharaoh's treasury

The first time we picked our way into

this matchless defile we wandered on

amazed, enchanted, and delighted, not

wishing for, not expecting, that anything

could be finer than this, when a look

ahead warned us that we were approach

ing some monument worth attention,

and suddenly we stepped out of the nar

row gorge into the sunlight again.

There in front of us. carved in the face

of the cliff, half revealed, half concealed

in the growing shadows, was one of the

largest, most perfect, and most beauti

ful monuments of antiquity—Pharaoh's

Treasury (see photo, p. 286). Almost

as perfect as the day it came from be

neath the sculptor's chisel, fifteen hun

dred or two thousand years ago ; colored

with the natural hues of the brilliant

sandstone, which added an indescrib

able element to the architectural beauty;

flanked and surmounted by the cliffs,

which had been carved and tinted in

turn by the powers of nature; ap

proached by the mysterious defile—it is

almost overpowering in its effect.



 

Photo by Libbey and Hoskins

Gorge of the Sik or Entrance to Petra

Where the rift widens out and makes a sharp bend to the left. Every person and every

thing entering the city—which numbered several hundred thousand inhabitants—was obliged

to pass through this defile, which is nearly 2 miles long. Afterward, when the Romans came,

they built two military roads over the mountains down to the city



286 The National Geographic Magazine

 

Pharaoh's Treasury, Petra Photo by Libbe7 and Hoskins

The finest picture ever taken of this matchless monument of antiquity
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Descriptions of the width and height

and the details of this monument of antiq

uity may enable many to reproduce

for themselves some of its striking feat

ures ; but neither language, measure

ments, nor pictures can give more than

a bald idea of the temple and its charm

ing surroundings. The secret of its magic

seems to be the culmination of man's

best efforts with the powers and beauties

of nature.

Located at the end of a long and diffi

cult journey, whether one comes from

the valley of the Euphrates, from Sinai,

from Egypt, or from any point of Syria

east or west of the Jordan ; set in the

mountains of mystery, at the gateway

of the most original form of entrance

to any city on our planet ; carved with

matchless skill, after the conception of

some master mind ; gathering the

beauties of the stream, the peerless hues

of the sandstone, the towering cliffs, the

impassable ravine, the brilliant atmos

phere, and the fragment of blue sky

above—it must have been enduring in

its effect upon the human mind. We saw

it in its desolation, a thousand years

after its owners had fled—tempest,

flood, and earthquake having done their

worst, aided by the puny hand of the

wandering Arab, to mar and disfigure

it—and we confess that its impression

upon our hearts and memory is death-

fess.

To portray the marvelous coloring of

these masses of sandstone and to give

anything like a correct view of this

unique feature of Petra is something we

attempt with misgivings. From the

moment we sighted the great castellated

mass in which the city lies hidden until

we took our last glimpse from the high

lands above, we never ceased to wonder

at the indescribable beauties of the pur

ples, the yellows, the crimsons, and the

many-hued combinations. Whether seen

in the gloom of the Sik, or the brilliant

sunshine, that seemed to kindle the

craggy, bristling pinnacles into colored

flames, they continued to inspire our sur

prise.

Travelers have vied with each other

in their attempts to describe these

beauties. After the solid colors of red,

purple, blue, black, white, and yellow,

the never-ending combinations are best

compared with watered silk or the plum

age of certain birds.

We shall be listened to if we say with

all soberness that "the half was never

told" of the effect of this many-hued

landscape; for as we saw it glistening

with the rain drops after the showers, we

saw it before the sunrise, we saw it

under the noonday sun, and we noticed,

as perhaps no one had done before us,

the way in which these ancient sculp

tors fixed the levels of their tombs and

temples and dwellings so as to make

most artistic use of the more beautiful

strata in the mountain walls, and we

marveled again and again, in the never-

ending ravines, how these ancient dwell

ers consciously practiced a kind of land

scape gardening, where, instead of beau

tiful effects produced by banks of fading

flowers, all was carved from the many-

hued and easily wrought solid stone,

which took on new beauties as it

crumbled away

THE GREAT THEATER

Not tar from Pharaoh's Treasury is

a great theater (see page 288) cut in

what may be called the Appian Way of

the city. It stands among some of the

finest tombs—a theater in the midst of

sepulchers. The floor of the stage is 120

feet in diameter. Fully 5,000 spectators

could have found comfort in the thirty-

three rows of seats. Here also the color

ing of the sandstone is brilliant, and at

certain places in the excavation the tiers

of seats are literally red and purple alter

nately in the native rock. Shut in on

nearly every side, these many-colored

seats filled with throngs of brilliantly

dressed revelers, the rocks around and

above crowded with the less fortunate

denizens of the region, what a spectacle

in this valley it must have been ! What

an effect it must have produced upon

the weary traveler toiling in from the
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burning sands of the desert, along the

shadows of the marvelous Sik, past the

vision of the Treasury, and into the

widening gorge that resounded with the

shouts of the revelers, in the days of its

ancient glory.

The eastern wall of the valley, near

the entrance, rises to a height of more

than five hundred feet. For a length

of a thousand feet the face of the cliff

is carved and honeycombed with exca

vations to a height of three hundred

feet above the floor of the valley.

Here arc found some of the most im

pressive ruins in the city. The Urn tomb

in the center has in the rock behind it a

room over 6o feet square, whose beauti

fully colored ceiling can be compared to

a great storm in the heavens. The Corin

thian tomb and temple (see p. 289) are

among the largest and most beautifully

colored monuments in any of the walls.

The Deir is reached by one of the

great ravines up which winds a path and

stairway until an elevation of 700 feet

is attained. A small plateau opening

toward the south gives an extended view

of Mount Hor and all the southern end

of the Dead Sea cavity. The spot is

wholly inaccessible except by the one

rocky stairway and winding path.

The Deir is carved from the side of

a mountain top, but not protected by any

overhanging mass. It is larger than the

Treasury, but not nearly so fine in color

ing or design. It is impressive in its

size and its surroundings, but cannot

be called beautiful.

Finally, if you will remember that

originally the whole valley, from its be

ginning at the door of the Sik until its

exit among the fissures at the southern

end of the Dead Sea, is one huge exca

vation made by the powers of nature, the

torrent and the earthquake ; and that the

hand of time, the frost, the heat, and the

tempest have been busy through the ages

cracking, smoothing, chiseling mountain

top, deep ravine, and towering cliff into

a myriad of fantastic forms, and that

the subtler, silent agencies of NatureV

alchemy have been adding the most bril

liant hues to moldering sandstone strata,

you cannot but be charmed and amazed

at the result of her handiwork.

Then when you enter the city by the

winding valley of the Sik, gaze at the

stupendous walls of rock which close

the valley and encircle this ancient habi

tation, and mark how man himself, but

an imitator of Nature, has adorned the

winding bases of these encircling walls

with all the beauty of architecture and

art—with temple, tomb and palace, col

umn, portico and pediment—while the

mountain summits present Nature in her

wildest and most savage forms, the en

chantment will be complete, and among

the ineffaceable impressions of your soul

will be the memories of this silent, beau

tiful "rose-red city half as old. as time."*

* For further information on this remarkable

city the reader is referred to The Jordan Valley

and Petra. By William Libbey, Sc. D., and

Franklin E. Hoskins, D.D. Two volumes.

Vol. I. XV and 353 pp. and 74 illustrations.

Vol. II. VIII and 380 pp. and 85 illustrations.

7 appendices, index, and map. O. P. Putnam's

Sons. New York. T905.



RECLAIMING THE SWAMP LANDS OF THE

UNITED STATES*

By Herbert M. Wilson, U. S. Geological Survey

THE available agricultural lands

of the United States have

nearly all passed into private

ownership, and the larger portion is

under cultivation. With rapidly growing

population and greater demand for agri

cultural products, the need of additional

farm land grows apace. Similar influ

ences resulted a few years ago in the cre

ation of the Reclamation Service for

developing the water supply available for

irrigating the arid lands. It is believed

that the maximum area which has been

brought under cultivation by irrigation

approximates 8,000,000 acres, and it is

estimated that there has been brought

into agricultural use by drainage areas

equal to if not in excess of those so de

veloped by irrigation. Further, while the

area estimated by the Reclamation Serv

ice as possible of reclamation by irriga

tion within the next quarter century may

not exceed 12,000,000 acres, it appears

equally probable that the areas of existing

swamp lands of the United States which

may be made available for agricultural

uses by drainage exceed those which may

be reclaimed by irrigation, providing the

drainage works were undertaken by the

Federal Government with vigor equal to

that devoted to irrigation reclamation.

As agricultural lands are becoming

more scarce and the people of the country

have seen what the government can do in

bringing water to the barren deserts of

the West, they realize that the same gov

ernment might be equally successful in

removing a superabundance of water.

They are beginning to appreciate as never

before the patent fact that waste swamp

lands may be rendered not only habitable,

but more productive than less fertile

neighboring lands naturally drained.

Now that the federal government is ex

pending millions of dollars annually for

the reclamation of the desert lands of the

arid West through the agency of irriga

tion, those of us who live in more humid

regions are beginning to regard the vast

swamps of the Missouri and Mississippi

valleys and their tributaries, and those of

Florida and the Atlantic coast, and of the

Sacramento Valley of California as the

only large areas of possible agricultural

lands remaining undeveloped.

MANY SWAMPS IN THE UNITED STATES

CAN BE RECLAIMED

In the United States are over 60,000,-

000 acres of swamp or overflowed lands.

Let us speculate on what drainage of one-

half of this may mean. If it were possi

ble to reclaim by drainage 25,000,000

acres of these swamps, the land values of

the country would be increased by more

than $2,500,000,000 and the crop values

of these sections by more than $750,000,-

000. If it is possible to subdivide this

enormous area into forty-acre farms, it

will supply 1,250,000 families with l.omes,

and it would put 6,000,000 people upon

lands that are now practically worth

less. It is safe to say that each of these

families will spend $2,000 in houses and

in equipments for their farms. This will

cause the expenditure on the waste land

of today of more than $2,500,000,000.

An average family of five will spend $600

per year. This will mean to the business

interests of the United States an in

creased trade of $750,000,000.

The Senate Committee on Public

Lands of the 59th Congress reported

favorably a federal drainage bill which,

if enacted into law, will eventually pro

duce results not differing far from the

above, which now appear but an enthu

siast's dream.

•An address to the National Geographic Society, February 22, 1907
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When the Reclamation Service came

into existence, in 1902, it found ready-

made a vast amount of essential prelim

inary information in the topographic

maps of the United States Geological

Survey. A study of these maps showed

at once possible opportunities for creation

of reservoirs for water storage and the

relation of these and of perennial water

supplies to irrigate lands. The engineers

were thus enabled within a few months

to segregate a number of important

projects and put into the field large forces

upon the preparation of the detailed plans

for construction. To the existence of

these topographic maps is to be credited

much of the glory of the prompt achieve

ment of the Reclamation Service. Now,

five years later, there is available an

even larger amount of the topographic

mapping so essential as preliminary in

formation to the detailed study of drain

age projects. Upon the existence of this

data and its intelligent use will depend

much of the success of such swamp recla

mation as may be undertaken for the

whole country on broad and economic

lines.

ONE-THIRD OF THE UNITED STATES HAS

BEEN MAPPED IN GREAT DETAIL

Topographic mapping has been com

pleted in either preliminary or final

form for nearly one million square miles,

or almost one-third of the area of the

United States. All of the mapping of

recent years has been executed in great

detail, in the course of which many thou

sands of miles of spirit levels have been

run, from which permanent marks have

been left, and the resulting data furnishes

a vast amount of important engineering

information concerning the slopes and the

drainage of the surface of the land.

These maps show where the swamps

occur and their relation, both in distance

and position, to natural drainage chan

nels. Far more important than this,

however, their inspection shows, on close

scrutiny, all the facts of importance rela

tive to the altitude of the swamps as re

ferred to. the surrounding hills and the

drainage channels. It is evident, there

fore, that a study of these maps shows

where the swamps of the country lie,

their extent, and furnishes in a prelim

inary way essential information as to the

possibility of draining them. These

maps do not furnish the engineering data

needed in the location of an artificial

drainage system nor in the making of

estimates for construction, but they leave

to the ^engineer only the necessary field

inspection and more detailed location and

construction surveys essential before defi

nite plans and estimates can be prepared.

Had such maps been in existence in the

earlier days of discussion of such drain

age projects as the Kankakee marshes of

northern Indiana and of the tule lands

of the Sacramento Valley, many hun

dreds of thousands of dollars wastefully

expended in ill-digested drainage schemes

might have been saved and useful works

constructed where nothing has yet been

accomplished.

The most important feature of any

great engineering study covering a

widely extended territory, is the prelim

inary examination which furnishes all the

data essential to a complete understand

ing of every possible means of accom

plishing the end sought. Hundreds of

thousands of dollars have been squan

dered in railway locations because the en

gineers, working in unknown territory,

have adopted the first feasible route,

whereas, had they possessed detailed

maps of the entire territory, better align

ment and better grades might frequently

have been secured. So it is with any

large drainage project, and years may be

spent in developing difficult projects for

drainage through routes which appear

the only practicable ones available,

whereas a complete knowledge presented

in bird's-eye view, as on a topographic

map showing the relations of the swamp

lands to all of the surrounding drainage

channels, may frequently develop oppor

tunities previously unsuspected.

A few years ago it was the fashion for

orators expounding upon the advantages

of irrigation to point to its great antiq-
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uity, and to show how even in biblical

times the valleys of the Euphrates and of

the Nile and the Jordan were watered

artificially, even before the Hindoos and

Mexicans developed their irrigation sys

tems ; but we may point to almost equal

antiquity for drainage. Biblical refer

ences to this may be lacking only because

the people of biblical times lived in arid

regions, but in Greece, at an early period,

record is left of the reclamation of

swamp lands by drainage. The earliest

drainage project of any magnitude is

that for the reclamation of Lake Copias,

a great marshy tract in the neighbor

hood of Thebes, Greece, 60,000 acres

in extent. In modern times this proj

ect has been elaborated, and twenty

miles of main canal, a wide dike, and

2,000 feet of tunnel have been con

structed. This work is of special inter

est to us because at the outfall of the

drainage channel is a drop of 170 feet

which will yield about 1,000 horse-power,

and, still more interesting, this water will

then be available for irrigation of the arid

land near the city of Anthedon.

THE DRAINAGE OF THE VALLEY OF MEXICO

On our own continent the project for

the drainage of the valley of Mexico

dates back to the fourteenth century,

when the Aztec kingsjbuilt their city on

an island among the lakes and protected

it by dikes of great magnitude. They

divided the area which they drained into

five districts, in such manner that the

swamps have been segregated about five

lakes. It was they who started the cele

brated Xochistongo cut for the discharge

of the river Catutlitan. In the seven

teenth century this project was replaced

by one for tunneling, when a force of

15.000 Indians completed a tunnel ten

miles in length in the almost incredible

time of eleven months. Owing to faulty

construction, this tunnel caved, and it was

over one hundred years afterward before

the present drainage projects, which in

clude the whole valley of Mexico, were

undertaken. These drainage works had

cost the Mexican treasury $3,000,000 by

the middle of the seventeenth century :

over $8,000,000 by 1830; and now, as

they are nearly completed, a total of

$20,000,000 has been expended on them.

The results have, however, been fully

commensurate to the outlay. A vast area

has been drained, freed from malarial

diseases, and made not only habitable, but

productive in the highest degree. The

main canal controls the entire drainage

system of the valley; is thirty miles in

length, with an extreme depth of 60 feet

and a bottom width of 17 feet. These

works, which include a great tunnel 12

feet in diameter, rank with the greatest

achievements of modern times.

BEGINNING IN THIS COUNTRY

In our own country many drainage

works of minor importance have been

undertaken by individuals, corporations,

districts and states. In Louisiana much

important work has been done in the

neighborhood of New Orleans ; in Flor

ida near the Everglades ; in Minnesota

and North Dakota on the upper Red

River valley : in Indiana, in the Kankakee

marshes, and in California in the lower

Sacramento Valley. The existing works

in our own country, however, bear about

the same relation to those still untouched

as did the earlier irrigation works of the

West to the vast undertakings now under

construction by the Reclamation Service.

All projects which were most evident and

which on examination presented the best

prospects of financial success have been

constructed. The people of Illinois, of

lower Minnesota and other portions of

this vast country have built ditches and

drained the lands in which they now live :

but the more extensive and more expen

sive drainage projects await that touch of

the wizard's wand which, held by the

federal government, alone may derive

sufficient benefit in the creation of new

homes and new productive areas to war

rant the vast expenditure and the tardy

return which their reclamation promises.

As with irrigation, this problem was

first turned over for solution to the states,

to which the government patented over
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63,000,000 acres reported by the General

Land Office as swamp lands. In so doing

the original legislation contemplated the

early reclaiming of these lands by the

construction of ditches or levees. The

states have parted with much of these

swamp lands in grants to railroads, to

corporations, and to individuals in the ex

pectation that they would drain them.

The complications, however, resulting

from any attempt on the part of private

institutions, or of counties or states, aris

ing from conflicting property rights and

conflicting benefits, have proven such that

many of the most important projects re

main yet unstudied. If an individual

build the works, how will he be recom

pensed for benefits to adjoining works of

his neighborhood ? If the state build the

works, how will it be recompensed for

benefits to government lands? If the

federal government build the works, it

alone may successfully secure the co

operation of individual landholders and

of states, and assess benefits proportion

ately among all. The way has been

blazed for us by the Reclamation Act.

The procedure in organization of the

landholders into associations has been so

successfully worked out that the govern

ment is actually constructing great irriga

tion projects at vast expenditure of fed

eral funds when the immediate benefit

will accrue almost wholly to private land

owners, who shall recompense the gov

ernment for the outlay.

For a number of years several of the

states have been actively engaged in ef

forts to aid their people in the drainage

of their swamps. Foremost among these

in results accomplished are the states

of Minnesota, California, and Florida. In

the former is a state drainage commission

provided with generous annual appro

priations, which are expended through

the medium of a drainage engineer in

actual construction of ditches. A recon

naissance survey for the study of drain

age projects has been made for nearly the

whole upper portion of Minnesota, and

many miles of more detailed surveys have

been made throughout the length of the

Red River valley in Minnesota and

North Dakota, covering projects for con

struction of many drainage ditches.

Finally, a number of these ditches, some

of considerable capacity, have been built

and are reclaiming lands through which

the farmers have constructed their sepa

rate farm drains.

RECLAIMING THE SWAMPS IN SACRA

MENTO AND SAN JOAQUIN VALLEYS,

CALIFORNIA

In California the state has been en

gaged for many years in studying

projects for and aiding in the reclamation

of overflowed and swamp land in the

lower Sacramento and San Joaquin val

leys. These lands are so low lying that

gravity drainage by ditches has been

found impracticable and reclamation is

by the construction of levees and the

pumping of the enclosed area. Some of

the protective works in that state are of

great extent, covering from seventeen to

sixty thousand acres each and involving

expenditures ranging from $150,000 to

$1,250,000 in various districts. At pres

ent there is under consideration a system

atic scheme for leveeing, drainage, and

pumping, the construction of which will

cost many millions of dollars. Individual,

county, district, and other independent ef

forts have resulted in the expenditure of

over seventeen million dollars for con

struction purposes in this area which have

been actually wasted, as the work of re

claiming will have to be done over on

broader and more comprehensive lines,

so that the drainage for these vast areas

of submerged land may ultimately involve

expenditures exceeding twenty-five mil

lions of dollars.

THE CONDITIONS IN FLORIDA

In Florida the drainage problem has

been an acute one for several years past.

Realizing how sparsely Florida was set

tled and how difficult it would be to in

duce railroads to build through its wilder

nesses, the United States government in

1856 granted to the state every alternate

section in a strip 12 miles wide as an in
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The black indicates swamp areas ; ruled portion indicates areas interspersed with swamps

ducement to railroad building. This and

an earlier grant of 500,000 acres in 1841

are in no wise connected with the Swamp

and Overflow Act of 1850. This latter

act, with succeeding acts of like kind,

ceded to the state of Florida and to other

states the bulk of the swamp lands with a

view to the states constructing the neces

sary levees and drains to reclaim the

swamp and overflowed lands within their

borders. Among other things, the act

provided that the fee-simple title to said

lands should vest in the said states "sub

ject to the disposal of the legislatures

thereof ; provided, however, that the pro

ceeds of the said lands—whether from

sale or by direct appropriation in kind—

shall be applied exclusively, as far as nec

essary, to the purpose of reclaiming the

said lands," etc. Under this act Florida

received about 20,000,000 acres of land,

"the proceeds of which," the act itself

says, "shall be used exclusively for their

own drainage."

But the legislatures of the early eighties

were railroad legislatures—they believed

in building railroads and opening up the

state to immigration ; and any company

which would agree to build a good road

could secure a land grant of from 5,000

to 20,000 acres for every mile built, and

if the state owned no land contiguous to

the line building, it would be given land

perhaps several hundred miles distant.

Governor Jennings, in 1901, took the

position that the United States govern

ment has granted these lands to the state,

for their reclamation and drainage, and

that the law had not intended that these

lands should be given railroads which

had not built perhaps within two hundred

miles of them. His successor, Governor

Broward, introduced a bill, which was

passed with only four votes recorded

against it in both houses, and in order to

make the act secure a joint resolution for

an amendment to the constitution of the

state embodying this act was also passed.
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This act provides for "drainage dis

tricts," in which they may levy a tax, not

to exceed ten cents per acre per annum,

on all swamp or overflowed land in that

district, and to expend the money so col

lected in the drainage of these lands.

Progressing now, as with irrigation,

from state to federal action, the United

States government has recently shown a

disposition to aid in the reclaiming of

swamp lands by drainage. The period

^f unaided private endeavor is long past ;

the effort at state reclamation through

drainage districts is showing its inability

to cope with the problems involved. None

can doubt that ultimately the federal gov

ernment must take up the problem and

treat it in the broad and comprehensive

manner essential to its proper solution.

A few years ago the Division of Irriga

tion Investigations of the Bureau of Ex

periment Stations of the Department of

Agriculture had its title changed to that

of Irrigation and Drainage Investiga

tions, with an increased appropriation,

the purpose of which was to cover drain

age inquiries. For several years past

this division has examined into and pre

pared plans for the drainage of individ

ual farms as examples for the neighbor

hood, and also of large areas of swamp

or overflowed land, of which it has made

surveys through the various agricultural

experiment stations, sometimes in co

operation with the states. An instance

of the latter work has been a complete

preliminary survey of the western side

of the Red River valley in North Da

kota. From this, preliminary plans and

estimates have been prepared having in

view the complete reclamation of the

swamps involved. Similar investigations

have been made by this division on the

Missouri River near Yankton, South Da

kota, the Wabash River in Indiana, the

Illinois River in Illinois, in the Florida
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Everglades, and elsewhere. The above

work has had in view only the furnishing

of assistance to individuals or to com

munities and does not contemplate federal

construction, nor have permanent marks

been left on the ground by the surveys.

Recently, at a first national drainage

congress, held in Oklahoma, a national

drainage association was organized, the

purpose of which, through annual meet

ings and other organized effort, is to ad

vance the cause of federal reclamation by

drainage. The congress authorized the

appointment of a vice-president from

each state, in addition to the president,

secretary, and other executive officers.

Resolutions were passed recommending

that the federal Congress enact legislation

which would provide for survey and

actual construction by the federal govern

ment of drainage reclamation works.

During the last two sessions of Congress

several bills have been introduced having

this end in view. Some of these are of

local application ; one provides for the

drainage of the Dismal Swamp of Vir

ginia ; another provides for the drainage

of the swamp lands of Minnesota, but by

far the more important are several bills

"for the establishment of a drainage fund

and the construction of works for the

reclamation of swamp and overflowed

lands" in all the states. These bills are

drawn on lines following closely the Irri

gation Reclamation Act of 1902. They

provide for the creation of a special

drainage fund in the Treasury Depart

ment, to be derived from moneys received

from the sale and disposal of public lands

in the states east of the arid region ; also

for a working fund of about $2,000,000,

to be loaned by the federal government

until such time as the sale of reclaimed

lands may permit of its return to the

Treasury. The drainage fund is made a

revolving fund by arranging that the cost

of construction of drainage work shall

be assessed against the land sold and the

proceeds returned to the fund. It is

finally provided that the execution of the

act shall be vested in the Secretary of the

Interior, presumably in the existing

Reclamation Service, which has already

proved its efficiency.

PRELIMINARY PLANS

A special act passed by Congress in its

session of i905-'6 appropriated $15,000

for a survey and report with a view to

construction of drainage works for the

reclamation of the swamp lands in the

ceded Chippewa Indian reservations in

Minnesota. Under this act surveys were

made in the fall of 1906 by the Geological

Survey covering over 400,000 acres of

these lands. The segregation and with

drawal from sale and occupation of un

sold government lands in this area re

serves the remaining public lands as a

source of revenue from which to refund

the cost of construction. The report of

the results of this survey shows that the

necessary works involve the drainage of

nearly 267,000 acres of land and the im

provement of 135,000 additional acres.

In the short period of three months suffi

cient instrumental data was secured to

make it evident that here was an admir

able and typical drainage project showing

what may be done under federal direc

tion. Main lines of canal, with subsid

iary and minor drainage ditches to reach

every 160 acres were designed, and the

estimated cost of construction of these

works is about $1,080,000. Dividing

the reclaimed lands into groups ac

cording as they will be wholly reclaimed

or only improved, it is found that an

average assessment of from $1.62 to

$3.23 per acre will cover the cost of con

struction. This is a region in which

drained lands are at a premium at prices

ranging from $12 to $15 per acre; so

that it is evident that if these lands were

drained the proceeds of their sale would

readily return to the government the en

tire cost of construction, even if sold at a

figure less than one-half that of current

market values.

THE FLORIDA EVERGLADES

The reclamation of the Florida Ever

glades is more than a promoter's dream ;
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some important drainage work has been

done already through grants from the

state, especially to the Disston Company,

on the Kissimmee lands, whose Saint

Cloud plantation yielded over 6,000

pounds of dry sugar to the acre for an

entire month's run. These lands are in

the upper portion of the celebrated Ever

glades which surround Lake Okeechobee,

in the central part of the state, and from

there stretch due south one hundred miles

to Cape Sable, varying from twenty to

forty miles in width and covering an area

of 3,700,000 acres.

There are stretches of prairie land in

this, and there is considerable cypress

timber, but the most of it is a saw-grass

marsh with a soil from three to fifteen

feet in depth, covered with a few inches

of water the greater part of the year.

During an exceedingly dry season water

can only be found in the sloughs or

runs, which extend in every direction.

During and after the rainy season, which

usually extends from June to September,

when. the Kissimmee Valley has poured

all of its rainfall into Lake Okeechobee

and filled up the "glades," it is quite easy

to get about through the tortuous chan

nels—provided you use a small skiff.

Along the eastern edge of the Ever

glades there is a ledge of rotton lime

stone, slightly higher than the surface of

the glades, which in a measure holds back

the water from overflowing the adjacent

lowlands. In order to drain the Ever

glades it would be necessary to widen

and deepen the rivers where they have

cut through the rock reef, and then ex

tend them by a system of canals until

Lake Okeechobee was reached. After

cutting through this rock reef nearly all

the excavation necessary would be

through sand and muck.

THE DISMAL SWAMP

The celebrated Dismal Swamp of Vir

ginia is one of the well-known swamp

areas awaiting reclamation. This is an

ordinarily elevated, nearly level land,

with such imperfect drainage that it re

mains constantly inundated to a slight

depth. The swamp is practically on a

hillside, sloping gradually upward from

an altitude of twelve to twenty-two feet

above mean tide at its summit, near the

center of which is Lake Drummond—a

shallow, circular body of water about 2%

miles in diameter and only five to six feet

in depth. The lake is surrounded by

woods, and at some points cypress trees

grow into the water, the depth of which

decreases rapidly through the swamp,

where it is rarely greater than \l/2 feet,

and is usually but a few inches. Some of

the marginal portions of the swamp have

been drained and furnish excellent farm

ing land. The original swamp at one

time included the Green Sea, but the Dis

mal Swamp Canal has in measure drained

the intervening region, in which work the

branch Herring Canal has aided. This

indicates what may possibly be accom

plished by the further construction of

drainage ditches.

Another of the great swamps of the

United States is the Kankakee Marshes,

which cover about one-half million

acres distributed over seven .counties

in northern Indiana. The swampy con

dition of Kankakee Valley is due to a

slight fall in the valley and the extremely

crooked and tortuous channel of the

river. Between its source and the Illi

nois State line the direct distance is 75

miles, whereas the stream flows a distance

of 240 miles, in the course of which it

makes at least two thousand bends. The

difference in elevation between these two

points is but 97 feet, or a fall of 1.2 feet

per mile. It is not improbable that a com

plete topographic and drainage map cov

ering the entire area, not only of the

Kankakee Valley, but the neighboring

uplands and drainage basins of the

Wabash and the northern tributaries of

Tippecanoe River, will develop drainage

possibilities superior to those found

within the Kankakee Valley alone. .



THE REVOLUTION IN RUSSIA*

By William Eleroy Curtis

IN order to understand the signifi

cance of events in the revolution

that is now going on in Russia, it is

necessary to recall what you learned in

your school days, that it has the largest

area of any nation and a population of

one hundred and forty million souls, in

cluding eighty million peasants. The

illiterate classes constitute at least three-

fourths of the population—one hundred

and twelve millions who cannot read or

write. During the last few years there

has been a very rapid improvement in this

respect by reason of the establishment of

village schools, but a wise man once said

that "a little learning is a dangerous

thing," and his wisdom has been demon

strated in Russia.

The introduction of a school system

accounts for the remarkable spread of

socialistic ideas among the working

classes of that Empire. Kipling once said

that as long as a Russian muzhik wore his

shirt outside his trousers he was a safe

citizen ; when he tucked it in, he became

dangerous to the state. The truth of that

quaint remark has been forcibly demon

strated within the last eighteen months.

The Russian workmen, in the cities and

factory towns and the peasants in the

fields, who constitute four-fifths of the

vast population, have vague and fantastic

ideas of government and of the meaning

of the word "liberty." They will follow

anybody who promises to improve their

condition, and are merciless and vindic

tive toward every one they distrust. For

that reason they are more dangerous and

destructive than the corresponding class

in France.

THE PEASANT'S NEED OF LAND

The peasants were formerly serfs, and

were emancipated by the grandfather of

the present Czar, who is known as Alex

ander the Good. When they were given

their freedom the government applied the

socialistic principle that the soil belongs

to the men who till it, and each family

was given an average of six and a quarter

acres of cultivated land, which was then

sufficient to supply their wants. The in

crease of population has cut down this

average to three and a half acres, which

is not sufficient to support a family. Ac

cording to experts, at least seven acres is

necessary to sustain an average family;

so that the peasant has only about half

the land he needs. The remainder of the

Empire is held in vast estates belonging

to the government, the crown, the mon

asteries, the grand dukes, the nobility,

and the boyars or gentry, and only part of

it is under cultivation. The peasants need

the idle land and they demand it. They

have emphasized their demands with the

torch and the bludgeon, and during the

last eighteen months have destroyed sev

eral hundred million dollars' worth of

property, including some of the finest

estates in the Empire, under the leader

ship of demagogues, who have aroused

their passions and have made them insane

with drink. In his natural state the Rus

sian peasant is honest, stupid, supersti

tious, and stubborn ; when he is excited

he becomes a savage. He has no ideals ;

he has no comprehension of politics ; he

does not comprehend the word "constitu

tion," but he knows that he needs more

land. There is not enough vodka in all

the Empire to quench his thirst, and his

vision is limited to his own local interests.

The greater part of the peasants' land

is held in common and the fields are al-

loted by the village elders, who are elected

by the heads of families and exercise a

tyrannical authority over the communi

ties. No peasant can sell his land or bor

row money upon it; he cannot leave his

native place without the consent of the

elders. His condition of serfdom has been

* An address to the National Geographic Society, December 14, 1906.
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continuous ; only his master has been

changed.

The provincial government is adminis

tered by "zemstovs," which enact and en

force laws for local purposes, assess and

collect taxes, provide schools, build roads,

look after the poor and the afflicted, and,

under the censorship of a governor-gen

eral appointed by the Throne, perform

the functions of our state officials.

THE CHAOTIC IMPERIAL GOVERNMENT

The imperial government is adminis

tered by the Czar with the assistance of a

council of state corresponding to our

Cabinet, and a Senate, which corresponds

to our Supreme Court, with some addi

tional jurisdiction. The Czar issues edicts

which have the force of law, upon the

recommendation of his ministers; the

Senate formulates the imperial will into

statutes and promulgates them. The

Czar seldom sees his advisers together,

but confers with them separately ; so that

there is no unity, no cooperation, no

team-work, and continual friction, in

trigue, misrepresentation, and misunder

standing.

The Prime Minister is nominally at the

head of the government and is supposed

to frame and direct its policy, leaving the

details to his associates and subordinates,

but in the past they have often tried to

undermine and betray him and counteract

his influence with the sovereign. Thus

there is always a struggle going on

around the Throne between conflicting

interests in the cabinet, the members of

the imperial household, and the Czar's

own family, his mother and his wife tak

ing an active part. His Majesty is pulled

and hauled this way and that by the vari

ous factions that are able to reach him,

and the person who has exercised the

most powerful influence over him is his

former tutor and the tutor of his father,

an aged lawyer named Pobiedonostseff,

for many years the actual head of the

Russian church. He is the most reaction

ary man in Russia, a type of the fifteenth

century statesman, the most conservative

of conservatives, who resists all innova-

trary to the well-being of man. He is

convinced that the best form of govern

ment is an absolute despotism, and con

tinually admonishes the Czar that he has

no right to share the government with

the representatives of the people, because

God has conferred the duties and respon

sibilities of an autocrat upon him and he

must retain them or offend God.

NICHOLAS II KIND AND VACILLATING

The Czarina was formerly very liberal,

but since the birth of her boy, two years

ago, her opinions have been reversed, and

she is now quite as determined as the

Czar's old tutor in support of the autoc

racy, because she desires to hand down

to her son all the prerogatives and power

his ancestors have exercised.

Nicholas II has a gentle disposition, a

kind heart, and a desire to promote the

welfare of his subjects. We have been

told that a certain place is paved with

tions and believes that progress is con-

good intentions ; and he has an abundance

of that material, but has no fixed purpose.

He is a timid opportunist and usually acts

too late. He vacillates as different people

talk to him, and the last person he sees

usually controls his actions. Instead of

strengthening himself by attracting the

support of the liberal elements, he has

continually discredited his own sincerity

and has placed himself in antagonism to

the interests he promises to serve. He

excites the distrust of his ministers and

his supporters, instead of winning their

confidence. Every concession he has

made has been wrung from him by fear.

He formally declared it to be his "inflex

ible will" that Russia should have a con

stitution and a parliament, but as soon as

the words were uttered he began to devise

means to prevent himself from carrying

out his own promises or limiting their

fulfillment as much as possible. Conces

sions that would have been received with

universal gratitude at the beginning of

the present year would now be rejected

with contempt.

Naturally he is inclined to be liberal

and tolerant. At the same time he is de
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votedly attached to the traditions of the

autocracy, and has a profound sense of

his obligations to the memory of his

father and to the founders of the Roma

noff dynasty, which makes him hesitate

about departing from the policies they

pursued. He has a deep vein of religious

sentiment and is intensely superstitious.

He believes in miracles and omens; he

wears amulets. In order to secure an

heir to the throne, he made a pilgrimage

incognito to the shrine of Saint Seraphim,

where women who have no children are

accustomed to go. He surrounds himself

with clairvoyants and often communicates

with the spirit of his father through

spiritualistic mediums. Charlatans im

pose upon his credulity and occupy time

which should be given to matters of state.

His ministers complain that he insists

upon discussing trifles when momentous

problems require his attention. He is

devoted to his family ; he is the first Czar

that any one can remember who lived a

moral life and his ministers complain that

he is playing with his children when he

should be in the council chamber.

He is a voluntary prisoner, guarded by

an army of 6,000 men, and no one can see

him except in the presence of his guards.

He knows only as much about events and

affairs as his attendants think expedient.

They prepare a summary of the contents

of the newspapers for him every morning

and naturally do not include anything

that might interfere with their own plans

or weaken their own influence. He does

not comprehend the situation in Russia.

He has been the continual victim of mis

representation and bad advice. If he

would break away from the influences

that surround him ; if he would talk with

well-informed and disinterested men, he

might adopt a different policy.

THE OFFICIALS ARE NOT RESPONSIBLE TO

THE PEOPLE OR THE COURTS

The fundamental error in the Russian

system of government is that the officials

are in no way responsible to the people

or the courts. If an official offends his

neighbor, if he commits a crime, if he

robs the treasury or murders an innocent

citizen, he is tried by his superior officers

in secret and not by a court. The prose

cuting witness is not permitted to con

front him or to be represented by coun

sel, and neither he nor the public are per

mitted to know what has occurred at the

trial or what punishment has been im

posed. That is the reason why no one is

punished for the Jewish massacres.

Everybody knows that they were planned

and carried out by the police in retalia

tion for the activity of the Jewish revolu

tionists. This has been admitted over and

over again, but no one has ever been

punished. Members of the recent minis

try were guilty of revolting cruelties and

acts of barbarism, but they were allowed

to go without even a reprimand. When I

asked why this was permitted, a promi

nent minister replied that it was impos

sible to fix the responsibility under the

present system of government.

At present any official knows that he

will be protected in anything he does,

provided his act does not offend the men

above him, and can defy the public and

the courts. Mr Herzenstein, one of the

ablest men in the Empire, the highest

authority on financial and economic ques

tions, and of unimpeachable integrity and

patriotism, was assassinated last August

by a policeman under the orders of his

superior officer It was a deliberate mur

der, and one of the government organs at

Moscow published the news twelve hours

before the deed was committed. The as

sassin's name was Nishikin ; he was abso

lutely identified, but he was never pun

ished, because he was responsible to no

court and to no authority except the men

who directed him to commit the crime.

It is easily understood why such a con

dition has not been corrected. The entire

bureaucracy of the Empire has been

united in defense of their most important

prerogative. But until the officials are

made responsible to the courts like ordi

nary citizens, there can be no genuine re

form in the Russian civil service.

In the third section of a famous mani

festo of October, 1905, the Czar promised
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"to make all classes equal before the law

and assure the independence of the

courts." In the first paragraph he says :

"It is the first duty of all authorities in

all places to fix the legal responsibility for

every arbitrary act, in order that sufferers

through such acts shall have legal re

dress."

To this the douma responded: "The

whole Russian people welcomed this mes

sage with an impassioned cry, but the

very first days of liberty were darkened

by heavy afflictions laid upon the land by

those who still bar the way of the people

to the Czar and trample under foot all the

principles of the manifesto ; by those who

cover the land with sufferings and execu

tions without judicial sentence; with

atrocities, fusillades, and with imprison

ment."

As I have said already, the spread of

socialism among the peasants during the

last few years has been going on with

amazing rapidity as they learn to read

and write and tuck their shirts into their

trousers, while a passive revolution under

unconscious leaders has transformed al

most the entire population of the Russian

Empire from submissive subjects to dis

contented critics of the ministry and the

court.

Dissatisfaction with the autocracy has

penetrated every stratum of society in

every part of the Empire, because of the

appalling corruption of the court and the

government, the tyranny of the police,

the scandalous behavior of the grand

dukes, and the general recognition that

an autocracy is not consistent with

modern civilization. When the armies of

Russia were defeated in Manchuria and

its navy was destroyed, this universal dis

satisfaction was manifested in various

forms. The labor unions furnished the

motive power, as you might say, and

gave an impetus to an irresistible move

ment, while the "Intellectuals" and the

"Intelligencia," as the educated classes

are called, followed their lead.

The great strike which stopped every

wheel and paralyzed every industry in the

entire Empire convinced the Czar that he

must do something to satisfy public

clamor, and he promised his people a con

stitution and a parliament. Twenty-three

years before his grandfather prepared a

plan of limited representation in the gov

ernment for the people. It was lying on

his desk awaiting his signature when he

was assassinated, and the clock was

turned back twenty-five years. When

the time came when something must be

done to save the dynasty, in a rescript

dated March 3, 1905, Nicholas II said :

"I am resolved henceforth, with the help of

God, to convene the worthiest men possessing

the confidence of the people, and elected by

them to take part in the elaboration and con

sideration of legislative measures, and with

the examination of a state budget."

THE MEMBERS OF THE FIRST DOUMA

A commission under the Minister of

the Interior prepared a plan, an awkward

and complicated system, which was al

most equivalent to universal suffrage ; an

election was held in March, 1906, and a

fairly representative parliament was

chosen. There was an upper house com

posed of ninety-eight members, one-half

of whom were appointed by the Czar and

the other half chosen by the commercial,

industrial, and professional organizations,

the faculties of the universities, and the

church. The lower house, called the

douma, consisted of 440 members, of

whom, according to a canvass, 276 were

in favor of a reorganization of the gov

ernment from an autocracy into a limited

monarchy, and 164 were in favor of a

republic, to be secured by armed revolu

tion if necessary. There was not one

supporter of the autocracy in the entire

body, and only five of the members re

fused to vote for the radical and impos

sible program adopted as a reply to the

first speech from the Throne. Those five

conservatives did not vote against the ad

dress, but left the chamber in order that

it might be adopted unanimously.

Twenty-three races were represented in

the douma, as follows :

Russians 265

Little Russians 62

Poles 51
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Jews 13

White Russians 12

Cossacks 12

Lithuanians 10

Tartars 8

Letts 6

Georgians 5

Germans 4

Vashkirs 4

Armenians 4

Buriats 2

Mordvanians 2

Votiaks 2

Kirghis

Circassians

Bulgarians

Roumanians

Kalmuks

Chuvas

Ossetines

Almost every occupation was repre

sented, as follows :

Peasant farmers 56

Boyars, or large land-owners 46

Lawyers 39

College professors 37

Clergymen 27

Managers of large estates 26

Merchants 24

Government officials 24

Capitalists 22

Village officials 21

Factory workmen 17

Physicians 16

Commission men 15

School teachers 14

Army officers 13

Engineers 11

Newspaper men 11

Contractors , 9

Bankers 7

Railway men 4

Scientists 3

Every religion in Russia had its repre

sentatives upon the floor, as follows :

Orthodox Greeks 322

Roman Catholics 30

Old Believers 20

Jews 12

Mohammedans 12

Protestants 11

Armenians 9

Buddhists 2

One of the most striking figures in the

entire assembly was a Roman Catholic

archbishop, Monsignor Roop, of Wilna,

whose serene face, stately presence, and

purple robes made him conspicuous.

Seven Mohammedan mullahs, sent up by

the Tartars of the Caspian provinces, ap

peared in their conventional robes and

turbans and sat beside several priests of

the Orthodox Greek Church wearing long

hair and beards and the peculiar hat and

veil of their profession. It was therefore

a most interesting assembly. It probably

contained a greater variety of elements,

conflicting and rival, than any other legis

lative body that ever met—all grades of

society, education, and intelligence.

Princes sat beside peasants, and mingling

with the thirty-seven college professors

were six shaggy muzhiks who could not

read nor write. The ablest theorists of

the Empire and some of the most pro

found scholars of Europe were sent by

the different universities, and the man

who controlled the action of the douma,

as completely as Speaker Cannon controls

the present House of Representatives in

Washington, was a member of the faculty

of the university of Chicago, Professor

Milukoff, a charming gentleman of great

learning, of lofty ideals and unlimited

benevolence, but entirely without experi

ence in politics or legislative affairs, or

practical knowledge of administration.

There were twenty-seven different po

litical organizations, representing every

phase of opinion from the ultra-conserva

tive to the red radical; socialists, trades-

unionists, and other men of fixed pur

poses and extreme views. The most noisy

and conspicuous were professional agita

tors, socialists and labor reformers, most

of whom, although they call themselves-

"the party of toil," had never earned a

dollar by manual labor in their lives.

They professed to represent the views of

honest farmers and mechanics and had

been elected by them, but accomplished

nothing and only injured the interests of

their constituents.

THE POLITICAL PARTIES

The members of the douma might be

divided into three groups, as follows:

Conservatives 60

Moderates 250-

Radicals ISO'
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The principal parties were, first, the

Octoberists, so called because they were

elected upon pledges to support the mani

festo issued by Nicholas II in October,

1905, in which he promised his people a

constitution, a parliament, free religion,

free speech, and all that is meant by civil

and political liberty. This party was com

posed chiefly of business and professional

men from the great cities, land-owners,

and men of large affairs. Their numbers

were limited, and they came nearer than

any other class to support the govern

ment. Stolypin, the present Prime Minis

ter, was one of the leaders of the October-

ist party. His brother is still the secre

tary of its executive committee and one

of the editors of its newspaper organ.

Generally speaking, the Octoberists ad

vocated a limited monarchy similar to

Germany, and a broad, liberal system of

education. They demanded a reorganiza

tion of the entire government, the reform

of the judiciary, and almost universal suf

frage.

The Constitutional Democrats in their

platform demanded all this and more, in

cluding a ministry responsible to the par

liament rather than to the Czar. They

would be satisfied with a government like

that of Great Britain.

The Constitutional Democrats con

trolled the douma because they had a ma

jority of its members, and if they had

adopted a rational and practical program

and carried it through, they would have

accomplished great things for Russia;

but, from the beginning, they committed

blunder after blunder and threw away

every one of the many golden opportuni

ties that were offered them. They should

have shown some gratitude to the Czar

for the constitution he had given them

and for other concessions he had made,

and encouraged him to make more ; but,

instead of adopting a conciliatory policy,

they bullied his ministers and accused him

of insincerity. In order to avoid contro

versies among themselves they made con

cessions to the socialists and revolution

ists and allowed the most radical mem

bers of those parties to control the pro

ceedings of the douma. Their generosity

was suicidal. They seemed to think that

they must present a solid front to the

autocracy. They sacrificed everything

for the sake of unanimity and loaded

down their program with wild and im

practicable propositions. It was a pitiful

display of incapacity. When the leaders

were criticised for yielding to the radicals,

they would explain that the fundamental

principles of their doctrine was freedom

of thought and freedom of speech, and

what right had they to object to the opin

ions of a fellow-being? No such Utopian

policy was ever known in a legislative

body before. No such generosity was

ever extended before by one political

party to another, and it not only impaired

the usefulness of the "Cadets," as the

Constitutional Democrats were called, for

short, but proved their destruction.

The Social Democrats were next in

numbers, and their platform was purely

socialistic, based upon the theory that dif

ferences in wealth and station are wrong,

and that all authority and all law are vio

lations of the rights of man. They want

a republic in Russia. So do the Social

Revolutionists, who would accomplish the

same thing by violence and are respon

sible for the bomb-throwing, the assassi

nations, the mutinies, the destruction of

property valued at hundreds of millions of

dollars, and other crimes against indi

viduals and society in carrying on their

propaganda. The members of this party

defy all law ; they trample upon all rights.

They are vindictive, cruel, and merciless.

They are anarchists, nihilists, and terror

ists, but are always willing to die with

their victims. The nerve and stolidity of

the Russian revolutionists were never sur

passed by any human beings. They do

not seem to have the slightest fear of

death and are utterly indifferent to dan

ger. Their boldness is amazing. Very

few bomb-throwers have escaped alive,

and no member of the fighting group of

the Social Revolutionist party has broken

down or even faltered in the presence of

the hangman.
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UNPROFITABLE DISCUSSIONS AND IMPOS

SIBLE DEMANDS

Considering the material of which it

was composed, the douma displayed a re

markable amount of patience and self-

control, although its time was wasted in

unprofitable discussions and its demands

upon its sovereign were unreasonable and

impossible to grant. But that was per

fectly natural. A dozen or more of the

leaders had suffered banishment to Si

beria ; as many more had been imprisoned

in dungeons for conscience's sake ; two-

thirds of the entire body had suffered in

jury or humiliation in one form or an

other from the government because of

their political views. One of the peasant

members had been beaten almost to death,

as his maimed and crippled body bore

witness, because he had been brave

enough to present the complaints of his

village to the governor of his province.

The douma was in session 119 days and

it passed two bills, both of them of the

greatest significance. One abolished the

death penalty, and every member on the

floor felt a vivid personal interest in that

legislation ; the other provided for the ap

pointment of a commission to supervise

the expenditure of the famine relief fund,

which was a fortunate thing, because the

Assistant Secretary of the Interior, one

of the worst men in Russia, is now under

investigation for pilfering from that fund.

Until the douma met, the people of

Russia had never been allowed to express

their opinions, and the repression of a

thousand years was relieved at its ses

sions. Speech is a safety-valve for an

overcharged mind, elsewhere as in Rus

sia, and the outbreaks of enthusiasm and

indignation were no more boisterous than

I have seen in our own Hall of Repre

sentatives, and, compared with other

legislative assemblies of Europe, the pro

ceedings of the douma were orderly and

decorous. But, unfortunately, instead of

protecting its own rights and insuring its

own existence ; instead of passing laws to

gratify the land-hungry peasants ; to pro

vide election machinery ; to make govern

ment officials responsible to the courts ; to

reorganize the judiciary and the police;

to establish a system of education and

other important measures, the time was

wasted in abusing and baiting the minis

ters and in high flights of oratory. The

Extremists ruled because they were the

most aggressive; the Conservatives sub

mitted in order to promote harmony and

present an unbroken front of opposition

to the autocracy. Finally a minority, under

the lead of the Radicals, overstepped the

bounds of decency and passed a resolu

tion false in statement, wrong in spirit, in

temperate in terms, warning the people

that they could not trust the Czar or his

officials. Only about one-third of the

members voted for it, the Radicals and

the Revolutionists ; but the Conservatives

and moderate members would not vote

against it, because they were afraid of the

Extremists. They retired from the cham

ber ; but the effect was the same, and the

Czar exercised his right to dissolve a

mutinous and disloyal parliament, just

as the German Emperor, for even less

reason, dissolved the Reichstag Decem

ber 12.

NICHOLAS' LOST OPPORTUNITY

But there had been no sympathy be

tween the two powers from the first, and

if the douma was guilty of many blun

ders, he was guilty of more. His list of

lost opportunities is longer than that of

any ruler in modern times. If he had re

ceived the members of the douma with

kind words and a conciliatory disposi

tion, he might have won over a large

number of them to the support of his own

policy or program without relinquishing a

particle of his dignity or authority ; but on

the day it met he practically repudiated

the body he had himself created. Hence

the Czar had no friends or supporters in

the lower house, and the upper house,

composed one-half of men of his own

choice, was also against him.

Unfortunately for himself and for his

country, Nicholas II is always wavering

between right and wrong. If he goes

wrong, he acts promptly ; if he does right,

he delays his action so long that he loses
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all the credit he deserves. On the 3d of

March, 1905, he promised his people a

constitution, but it was not until the 10th

of May, 1906, that the promise was ful

filled. In the meantime revolutionary

horrors increased, deputations came to

beseech him to carry his purpose into ef

fect; but he would do nothing until the

creditors of the Empire compelled him to

act, in order that he might obtain a loan

of four hundred million dollars to settle

the accounts of the war and bring the

army back from Manchuria. The credit

ors of the Empire compelled him to keep

his pledge and refused to advance an

other dollar until a parliament had been

elected and the draft of a constitution or

fundamental law was submitted for their

approval.

It was not a liberal constitution, but

was more than might have been expected.

It was a long step in advance, and it gives

as much self-government as the people of

Russia are capable of exercising; per

haps more. They have had no expe

rience ; the masses are densely ignorant ;

only one out of four can read and write ;

70 per cent of the population do not have

the slightest comprehension of what self-

government means. The Emperor of

Japan voluntarily relinquished the auto

cratic power that had been exercised by

his ancestors for more than 2,500 years ;

the Empress of China has recently taken

the first step toward a similar concession ;

the Shah of Persia has conceded a parlia

ment which will share with him the re

sponsibility of government, and, as long

as Nicholas II was compelled to give his

people a constitution in order to save his

throne, one might suppose that he would

have made a virtue of necessity and

gained as much credit as possible for the

act; but he lost all that he might have

gained, and what is even worse and more

lamentable, he has destroyed the faith of

the people in his sincerity and has for

feited their respect by permitting the let

ter and the spirit of his constitution to be

violated by his own officials almost every

day since it was proclaimed.

The Czar has many good impulses ; he

has frequent lucid intervals; sometimes

he show" a wise and generous spirit.

Three times during the douma he offered

the Liberals an opportunity to form a

ministry, and if the leaders of the Consti

tutional Democratic party had possessed

a particle of common sense, they would

have met him half way and accepted his

olive branches. The first time he offered

them the administration of the govern

ment they rejected his overtures in the

most contemptuous manner they could

devise. The second time they gave the

matter serious reflection and discussed it

for several days. Finally they agreed to

accept, but adopted a program so pre

posterous and absurd that their reply was

not worthy of attention. They would not

be content with gradual reform ; they in

sisted that everything should be done in

an instant. They were so foolish as to

attempt to transform an absolute des

potism into a liberal monarchy by the

stroke of a pen.

James Russell Lowell, writing of Spain,

said :

"Institutions grow and cannot be made to

order ; they grow out of an actual past and

are not to be conspired out of a conjectural

future. Human nature is stronger than any

invention of man. When party leaders learn

that an ounce of patience is worth a pound of

passion. Spain may at length count on that

duration of tranquillity, the want of which has

been the chief obstacle to her material develop

ment."

Elihu Root, in his address to the third

Conference of American Republics, at

Rio de Janeiro, July 31, 1906, said:

"Not in one generation, nor in one century

can the effective control of a superior sovereign,

so long deemed necessary to government, be

rejected, and effective self-control by the gov

erned be perfected in its place. The first-fruits

of democracy are many of them crude and un

lovely; its mistakes are many; its partial fail

ures many, its sins not few. Capacity for self-

government does not come to man by nature.

It is an art to be learned, and it is also an ex

pression of character to be developed among

all the thousands of men who exercise popular

sovereignty."

If the leaders of the first Russian par

liament could have realized the profound
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truth of those axioms, and had they been

willing to allow a gradual development of

democratic ideas and liberal forms of ad

ministration, they might have had the op

portunity to guide and control the re

generation of Russia ; but they would not.

listen to reason; they demanded all or

nothing. When I asked Professor Milu-

koff , their leader, why they did not accept

what they could get and wait in patience

for more, he replied:

"Would you have insulted your revolutionary

fathers with such a cowardly suggestion?"

A CARNIVAL OF CRIME AND ASSASSIN

ATION

For several weeks after the dissolution

of the douma last August, Russia saw a

carnival of crime, assassination, and vio

lence such as never occurred before, even

in the bloody history of that empire. The

week I spent in Warsaw twenty-two

policemen were killed on their beats, and

not one of the assassins was detected.

There were mutinies in the army and the

navy. You will remember how the for

tresses at Cronstadt and Helsingfors

were seized and the terrible slaughter that

attended those incidents. One of the

Petersburg papers, edited by Professor

Kovaleski, enumerated the assassinations

and gave an amazing estimate of the mor

tality. It declares that 7,300 persons were

killed and more than 9,000 were wounded

by bombs in massacres and mutinies.

Among the killed were 123 governors,

generals, chiefs of police, and other high

officials. Thirty thousand revolutionists

were arrested and most of them were

sent to Siberia, while 221 persons were

executed. Twelve railway trains contain

ing government treasure were held up

and successfully robbed, 400 government

liquor stores were robbed and destroyed,

and $630,000 of government money was

stolen by burglars and highwaymen. All

of this was done by the revolutionists.

According to the authority of the

"Retch" newspaper, the organ of the

Constitutional Democratic party, one

member of the late douma has been as

sassinated, one has become insane, two of

the peasant members ( Mr Stevanduk and

Mr Grevoff) have been beaten nearly to

death because they did not accomplish

anything for their constituents. Onipko,

a most repulsive person and the leader of

the terrorists in the douma, has been sent

to Siberia. He was captured red-handed,

leading the mutiny at Cronstadt. Five

members of the douma have been ban

ished; the houses of thirty-three have

been searched ; twenty-four have been im

prisoned for political reasons; 182 have

been deprived of civil rights and are un

der indictment for having conspired to

induce the people to disobey the law.

These were the members of the douma

who signed what is known as the "Pro

test of Viborg" against the dissolution of

the douma and appealing to the people

not to pay taxes or to serve in the army.

This was a very foolish procedure, be

cause there are no direct imperial taxes

in Russia. The revenues of the govern

ment come from indirect duties paid upon

liquor, from duties on imported goods,

from monopolies, and similar sources.

The manifesto, therefore, did not injure

the general government, but only the local

"zemstovs" and "mirs," who collect taxes

for schools, roads, and other purposes.

The men who signed that protest, 218 in

number, might have been held for trea

son, but the government merely indicted

them for conspiracy, and thus made them

ineligible for re-election to the douma.

About one-half of them belonged to the

Constitutional Democratic party and the

remainder to the Social Democrats, Social

Revolutionists, and other radical organi

zations. The Constitutional Democratic

party, however, is held responsible for the

manifesto; its meetings are prohibited

notwithstanding the guarantee of free

speech in the constitution, and the Em

peror's October manifesto. It has been

practically dissolved by proclamation, but

has nominated candidates against whom

the government can find no objection and

is carrying on an active campaign.

The more conservative element have

organized what they call the "Party of

Peaceful Regeneration." It consists of
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those who refused to sign the Viborg

protest, and their platform condemns their

former associates for their uncompromis

ing opposition to the government and

their alliance with the revolutionists.

Another new party is called the "Pro

gressive Reformers," but its platform

differs little from that of the Octoberists.

It advocates a form of government simi

lar to that of Germany, with a ministry

responsible to the sovereign, but in har

mony with the parliament. Mr Stolypin

is a member of the Octoberist party and a

sincere believer in parliamentary govern

ment, but has never declared himself on

the question of ministerial responsibility.

THE GOVERNMENT'S ATTEMPT TO ELECT A

SECOND DOUMA WHICH IT COULD

CONTROL

The first douma was elected by prac

tically universal suffrage. Almost every

man in Russia twenty-four years of age

and older was able to participate, which

was a mistake, because the illiterate and

ignorant millions by the volume of their

votes controlled the result. This time

Stolypin is determined to get a practical

and reasonable douma, and in order to do

so is using arbitrary measures. He is

fighting fire with fire and force with

force. He is disfranchising the revolu

tionary forces wherever he has an excuse.

This is not done directly, but by the Sen

ate, which corresponds to the Supreme

Court of the United States and whose

duty is to interpret the laws. He has

stated frankly that if he does not succeed

in getting a douma that will cooperate

with him in the reorganization of the

government and the reforms he is now

carrying out, it will be dissolved and

another election will be ordered with still

greater restrictions.

Stolypin has instructed all provincial

officials to use their best efforts in sup

port of the Octoberist candidates, and in

districts where they have no chance, to

help the "Peaceful Regenerationists" or

other conservatives. The result depends

upon the votes of the peasants, who have

always been loyal to "The Little Father,"

as they affectionately call the Czar. At

the previous election they were controlled

by socialistic agitators, itinerant apostles

of anarchy and violence, most of whom

were non-residents and were elected to

the douma because they promised to ac

complish all sorts of impossible reforms.

Stolypin is trying to eliminate such lead

ers from the campaign and to keep pro

fessional agitators like Alladin out of

parliament. To do this the Senate has

construed the election law so that only

persons with fixed homes can vote or be

voted for, and non-residents are pro

hibited from taking part in the campaign.

This disfranchises several hundred

thousand workmen who participated in

the last election because they have mi

grated from the country to the manufac

turing centers. The Senate has also de

barred 278,000 employees of the govern

ment railways, postal service, "and work

men in the government shops, including

the most skilled and highest-paid labor

in Russia, such as locomotive engineers,

stationary engineers, machinists, and

draftsmen. The reason, frankly given, is

that these classes of workmen are too

easily influenced by agitators. It is a

wonder that the order was not followed

by strikes.

Another edict, issued November 11,

forbids officers and soldiers of whatever

rank to join political parties, or to at

tend political meetings or to discuss po

litical questions, and disfranchises every

man in the military service.

Civil employees of the government

who join or assist either of the revolu

tionary parties forfeit their positions and

all claims to pensions. This includes

school-teachers and university professors,

nearly all of whom belong to the liberal

or revolutionary parties.

The students in the universities are de

barred because they are all revolutionists.

A recent canvass of the University of

Odessa illustrates the political sentiments

of the students:

Social Democrats 777

Social Revolutionists 712

Octoberists 317

Constitutional Democrats 167
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Labor Reformers 167

Total against government 1,823

Total for government 317

In some of the universities the students

are unanimous against the government.

Every one of them is a revolutionist, and

because they insist upon holding revolu

tionary meetings, making revolutionary

speeches, and singing revolutionary songs

in the buildings and on the campus, the

government has closed all of the nine

universities in Russia and scattered be

tween fifteen and twenty thousand agita

tors throughout the land, when it might

have kept them segregated, where they

would do no harm.

Although the October manifesto of the

Emperor and the constitution of Russia

guarantee free speech, free press, and

the right to hold political meetings, the

government has suppressed a large num

ber of newspapers and has compelled the

publishers of those which are allowed to

exist to sign an agreement not to advo

cate revolutionary doctrines, nor excite

the people by attacking the arrangements

for the approaching elections, or criticis

ing the acts of the ministry. Mr Stoly-

pin considers it his duty to preserve the

peace and suppress opinions and utter

ances that are likely to cause disturb

ances. He has announced that the gov

ernment will not hesitate "to demand that

its officials employ all legal measures to

prevent the transformation of instru

ments of progress and peace into instru

ments of violence and destruction." He

has adopted the same restrictive meas

ures toward the reactionaries and is quite

as unpopular with them as with the

revolutionists. He treats both alike. All

extreme opinions or measures are offen

sive to him. When "The League of Rus

sian Men," an organization supporting

the autocracy, asked him for 100,000

roubles to pay the expense of carrying on

a propaganda in support of the Czar and

the ministry, he refused to give them a

kopeck; whereupon they passed a series

of resolutions denouncing him as a

usurper of authority, as a traitor to his

sovereign, and declared that his program

of reforms was treasonable and an in

fraction of the divine right of the auto

crat. Apparently the Czar, to whom

these resolutions were addressed, has

taken no notice of them.

Mr Stolypin justifies his vigorous cam

paign of restriction, in suppressing rev

olutionary newspapers and shipping rev

olutionists to Siberia by regiments, on

the ground that all enemies of the state

should be prevented from accomplishing

their designs by any measures that may

prove effective; that the revolutionary

organizations, by inciting mutinies in the

army and navy and disturbances among

the peasants; by robbery, assassination,

and other crimes and violence, have

placed themselves beyond the protection

of the constitution and the October mani

festo, and are ordinary criminals ; that as

long as revolutionary leaders are ad

mitted to the douma they will destroy the

usefulness of that body. Therefore it is

his duty to keep them out and secure the

election of practical, honest, and patriotic

men. He contends that there can be no

genuine reforms so long as the revolu

tionary element are allowed a free hand in

politics. They are responsible for the in

dustrial and financial depression in the

Empire by disturbing public tranquillity.

They desire to destroy. They do not

want to build up. They are men of no

character, no property, no interest at

stake ; the enemies of society, anarchists,

adventurers, fanatics, without the slight

est comprehension of the science of gov

ernment or the meaning of the word

"liberty."

THE PUBLICATION OF REVOLUTIONARY

BOOKS AND PHOTOGRAPHS NO LONGER

INTERFERED WITH

Although public meetings are broken

up by the police every day, newspapers

are suppressed, and innocent people as

well as wicked conspirators are arrested

for political reasons, there has been a re

markable change in Russia, and espe

cially in Saint Petersburg, within the

last few months. Formerly every printed

book and manuscript found in the bag
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gage of a traveler was closely examined

and usually seized, in the effort to prevent

the dissemination of revolutionary litera

ture. Nowadays manuscripts, books, and

pamphlets are passed without question.

You can buy revolutionary music, photo

graphs, and post-cards on the streets and

at the news-stands. You can find all

kinds of newspapers, including the most

radical organs of the socialists, upon the

files in the reading-rooms of the hotels,

and cartoonists are taking amazing liber

ties with public men and public questions

in the comic papers. If such caricatures

had been printed two years ago both the

artist and the publisher would have gone

to a dungeon. Boys on the street are

selling photographs of "Martyrs for

Liberty"—Polish Jews who have thrown

bombs and assassinated officials, revolu

tionists who have been killed by the

police or executed for political offenses,

and the leaders of the mutinies at Cron-

stadt, Helsingfors. and Sevastopol. One

of the most popular and profitable photo

graphs represents William Jennings

Bryan sitting in the center of a group of

the reddest socialists and anarchists in

Russia. It was taken on the steps of

Tauride Palace during a session of the

douma and has done incalculable harm,

because it has convinced many honest

workingmen that Mr Bryan and the peo

ple of the United States sympathize with

the bomb-throwers and anarchists.

The mails are no longer interfered

with ; the censors have been discharged.

Foreign newspaper correspondents can

criticise the government as much as they

like and send their dispatches over the

official telegraph lines.

PREMIER STOLYPIN IS ABLE AND BRAVE

Russia has been more tranquil during

the last three months than for three

years previous. The great strike that

was arranged by the socialists as a pro

test against the dissolution of the douma

did not come off, because the working-

men would not obey the instructions of

the politicians. The uprising of the peas

ants which was to occur after the crops

had been gathered was indefinitely post

poned and few estates have been de

stroyed recently. No more massacres will

be permitted, because Mr Stolypin knows

how to prevent them and is determined to

do so. There was no unfriendly demon

stration toward the government on Octo

ber 30, the first anniversary of the mani

festo which offered liberty to the people

and promised many blessings that have

not been bestowed. Robberies and mur

ders in Poland have not been so frequent

of late. Mr Stolypin has introduced more

reforms during the last three months than

were ever known in any previous admin

istration. He has taken a sensible view

of the situation. He recognizes that the

people have been wronged and have

grievances that should be redressed. He

has tried to see both sides of the situation,

and not long ago declared the opinion

that "men who are compelled to live on

one herring and three potatoes a day can

not be expected to understand the bene

fits of an autocracy or the obligations of

citizenship." He referred to the starving

Jews, and while he did not feel at liberty

to grant them the full rights enjoyed by

other subjects without the concurrence

of the douma, he has relieved them from

the most severe of the restrictions under

which they have been suffering, and now

they can go about Russia with an ordi

nary passport. They may engage in any

business, but are not yet allowed to buy

land outside the pale of settlement. Jew

ish children are now admitted to all the

schools and universities of Russia with

out condition. The members of that race

are now enjoying nearly all the liber

ties of those of other races and religions,

except that there has been no change in

passport regulations, which has been

promised from year to year. Foreign

Jews are still compelled to explain the

object of their visit before they are per

mitted to pass the boundary. Mr Stoly

pin will undoubtedly remove that humili

ation in due time.

THE VENGEANCE OF THE JEWS

Perhaps these reforms are the cause of

the present tranquillity, because the revo
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lutionary leaders nearly all belong to the

Jewish race and the most effective revo

lutionary agency is the Jewish Bund,

which has its headquarters at Bialystok,

where the massacre occurred last June.

The government has suffered more from

that race than from all of its other sub

jects combined. Whenever a desperate

deed is committed it is always done by a

Jew, and there is scarcely one loyal mem

ber of that race in the entire Empire. The

great strike which paralyzed the Empire

and compelled the Czar to grant a con

stitution and a parliament was ordered

and managed by a Jew named Krustaleff.

president of the workingmen's council, a

young man only thirty years old. He was

sent to the penitentiary for life, and had

not been behind the bars more than three

weeks when he organized and conducted

a successful strike of the prison em

ployees.

Maxim, who organized and conducted

the revolution in the Baltic provinces, is

a Jew of marvelous ability. Last fall

he came over here lecturing and collect

ing money to carry on the revolutionary

campaign, but for some reason has van

ished and nobody seems to know what

has become of him.

Gerschunin, the most resourceful leader

of the terrorists, who was condemned to

life imprisonment in the silver mines on

the Mongolian frontier, has recently es

caped in a water cask, and is supposed

to be in San Francisco. He is a Polish

Jew only twenty-seven years old. I

might enumerate a hundred other revolu

tionary leaders and every one of them

would be a Jew. Wherever you read of

an assassination or of the explosion of a

bomb you will notice in the newspaper

dispatches that the man was a Jew. The

most sensational and dramatic episode

that has occurred since the mutinies was

on October 27, when, in the very center

of Saint Petersburg, at the entrance of

Kazan Cathedral, four Jews held up a

treasury wagon and captured $270,000.

They passed the package to a woman,

who instantly vanished, and no trace of

her has eve-r been found : but they were

all arrested and were promptly punished.

On the 8th of November a few Jewish

revolutionaries entered a treasury car

near Ragow. in Poland, got $850,000. and

disappeared.

Every deed of that kind is done by

Jews, and the massacres that have

shocked the universe, and occurred so

frequently that the name "pogrom" was

invented to describe them, were organized

and managed by the exasperated police

authorities in retaliation for crimes com

mitted by the Jewish revolutionists.

MANY REFORMS ALREADY INSTiTUTKP BY

l'RKMIEK STOI.Y ['1 N

But Mr Stolypin has evidently ar

ranged a truce. He has crushed out the

conspirators in the police department who

organized and directed the "pogroms"

and lias given the Jews more liberty and

more justice than they ever enjoyed be

fore. He has appointed a commission to

prepare a law placing them upon the

same footing as Protestants. Roman

Catholics, and members of other religious

faiths.

Mr Stolypin is an able, honest, and

grave man, of broad horizon and liberal

views and a high sense of justice. He

has already done wonders. Every week

some important reform is ordered, some

tyrannical regulation revoked, some liberty

conferred, some concession granted. He

has emancipated the heretical sect of the

Orthodox Greek Church known as the

"Old Believers," who have been perse

cuted almost as cruelly as the Jews. They

are now allowed to own property and

build schools and publish books contain

ing their doctrines; they are allowed to

marry without the sanction of the Ortho

dox Church ; their sons are admitted into

the military schools and are eligible to

positions in the civil service.

Stolypin has also removed the ban

which prevented peasants from entering

the civil service, which is one of the most

striking departures from the traditional

regulations of the autocratic regime. He

has removed all distinctions concerning

appointments under the state.
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He has endeavored to bring the peas

ants to the support of his administration

by hastening the distribution of land

which they have so long and so earnestly

demanded. He has appointed a commis

sion to survey, appraise, and allot the

crown and state lands as fast as leases

expire or can be canceled. He has pur

chased a number of large estates from

private proprietors who were willing to

sell and is trying to settle the land ques

tion himself before the new douma can

take it out of his hands.

He has remitted to the peasants their

arrears in payment for lands now occu

pied and for back taxes to the amount

ot $37,500,000. He has issued a law

permitting peasants to mortgage their

lands to obtain money for improvements,

tor the purchase of implements, and for

obtaining additional land. To prevent

extortion, the transaction must be con

ducted with government banks and the

rate of interest is fixed.

After January 1 peasants may select

their own residences, which has never

been permitted before. They can live

where they like and move about the Em

pire at pleasure. Heretofore they could

not leave their birthplaces without the

permission of the elders. He has re

leased them from the communal system,

which was tyrannical, and has relieved

individuals from responsibilities for the

debts of the community. Peasants may

now enter educational institutions and

obtain civil employment without present

ing discharge papers to show that they

have done military service. In other

words, all Russian subjects of whatever

rank or station, of whatever religion or

race, have been placed upon an equality.

Stolypin has reduced the working day

of employees in government shops from

twelve to ten hours; he has a commis

sion engaged in drawing up a broad sys

tem for universal primary education

which will involve an expenditure of

$103,000,000 annually. He has made a

grant of five million roubles, chargeable

to next year's budget, for the erection

of school-houses in the rural districts,

and has issued an order to the education

department to increase the salaries of

school-teachers.

In addition to these reforms already

granted, Mr Stolypin is preparing a

number of important measures which

will be laid before the douma when it

meets. Many of them are intended to

specify the rights, liberties, and privi

leges granted by the Czar in the funda

mental law or constitution proclaimed

on the 10th of May last. These con

cern politics, the press, public meetings,

and are generally liberal, but prohibit

personal abuse and intemperate criticism

of the government. There are several

laws in preparation for the benefit of

the working classes, including state in

surance, the liability of employers for

accidents, and other measures borrowed

from Germany. It is proposed to in

crease the revenues by an income tax on

the same basis as that of England, and

by making the importation and sale of

tea a government monopoly, like the

manufacture and sale of liquor. Incase

a moderate and conservative douma is

elected Mr Stolypin will submit the

draft of a law bringing the officials of

the government within the jurisdiction

of the courts, which will destroy the

most vital prerogative of the bureau

cracy.

Till- GRAND DUKES HAVE YIELDED TO THE

INEVITABLE

There is no evidence that the grand

dukes or other reactionaries are inter

fering with these reforms ; I have the

highest authority for saying that the

Empress Dowager and the Grand Duke

V ladimir approve them, and if the Czar

permits them to be carried out he may

recover the confidence and the loyalty

of his subjects. When a ruler has lost

his faith in his people, and a people have

lost faith in their ruler, the case is al

most hopeless. Everybody in Russia

agrees that the autocracy must go ; even

the imperial family admit that it is out

of fashion and inconsistent with modern

civilization. However, it is perfectly
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natural that the Czar of all the Russias

should object to the surrender of his

power and prerogatives, inherited from

a long line of autocrats. But sooner or

later he will be divested of them. Al

ready, as you have seen, many of them

have been stripped off. His weakness,

however, is the safety of the Empire.

Every thoughtful man among the Lib

eral party prays, if he prays at all, that

the life of Nicholas II may be pre

served, for his vacillation and indecision

furnish an elasticity that is like a spring

in the bumpers of a railway car to soften

the shock of frequent collisions between

the people and the autocracy. In other

words, the Liberal leaders believe that

it is much better for the present peace

and the future welfare of Russia to

have a weak man rather than a strong

man to deal with, and that his frequent

changes of policy and his infirmity of

purpose will serve them better than the

stubborn resistance of a stern and deter

mined sovereign, as his father was.

Although the Czar is a voluntary pris

oner, his life is not in danger, except

from some insane assassin. Neverthe

less there is an always-present apprehen

sion of danger.

His Majesty's proclamation dissolving

the douma was pasted upon the door of

the Tauride Palace, in which the parlia

ment met, and was signed in large let

ters with His Majesty's name. Some

irreverent person, with the spirit of

prophecy, erased the signature "Nich

olas II" and inserted "Nicholas the

Last."

THE SECOND DOUMA

The second douma was elected in Feb

ruary, 1907, and organized in the month

following. By the arbitrary restriction

of the right of suffrage to certain classes,

the government reduced the Radical ma

jority considerably, and secured the elec

tion of about thirty reactionaries or abso

lute monarchists. During the first month

of the session the proceedings were much

more moderate and businesslike than

those of the first douma, and, on the

other hand, Mr Stolypin and his asso

ciates showed a conciliatory disposition

toward that body in striking contrast

with the attitude of the previous ministry.

The Constitutional Democrats, however,

who, with the assistance of the Radicals,

have an overwhelming majority, are in

clined to insist upon the same sweeping

reforms that were demanded by the first

douma, and at this writing do not prom

ise any practical or useful legislation.

It is useless to predict what will hap

pen in Russia : but the autocracy is

ended. A constitution and a parliament

have been given to the people and cannot

be recalled. It is one of the great mys

teries of Providence, which our feeble

minds have never been able to solve,

that human liberty must be bought with

suffering and blood ; but it would seem

as if we were entering upon a new

period. There has been comparatively

little bloodshed in Russia, and in China

and Persia a peaceful regeneration of

their governments is going on. The

year 1906 will ever be memorable in the

history of civilization because it has seen

the dissolution of three despotisms and

the establishment of representative gov

ernments upon their ruins. Only two

despotisms still remain among the na

tions of the earth—Siam and Turkey ;

but the King of Siam has an Amer

ican adviser, and the Great Turk dare

not go outside the walls that inclose his

palace.
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Cossack Immigrants, of whom about 5,500 were admitted in 1906

SOME OF OUR IMMIGRANTS

THE following series of illustra

tions, showing different types

of the immigrants who are now

pouring into the United States in even

greater numbers than in 1905 and 1906,

were obtained through the courtesy of

Hon. F. P. Sargent, Commissioner Gen

eral of Immigration. The immigrants

were photographed immediately after dis

embarking, and are here shown just as

they landed, most of them being still

clad in their native costume, which will

he discarded, however, within a few

hours.

No migration in history is comparable

to the great hordes that have crossed the

Atlantic during the past 20 years to

enter our territory. In 1905, 1,026,499

immigrants were admitted; in 1906,

1,100,735, and in the present year the

total will exceed the record of 1906 by

many thousands. Since June 30, 1900,

6,000,000 have been admitted, of whom

probably 5,500,000 have settled perma

nently in the United States.

The report of Mr Sargent for 1906,

recently issued, contains much interesting

information about the character and qual-
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TypicalRussianHebrewFamily

I53.748Hebrewswereadmittedin1906.ThisyearthenumberwillbegreaterTheycomeprincipallyfromRussia



Some of Our Immigrants 321

 



 



Some of Our Immigrants 323

 



 

RuthenianGirlTypicalSouthernItalianGirl

286,814Italiansarrivedin1906,ofwhom240,528werefromSouthernItalyandSicily.TheRuthenianscomefromGali

Austria-Hungary,andnumbered16,257
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Typical Roumanian Peasant

Little Roumania sent us 4,500 of her men and women in 1906
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Arabs

Only a few representatives of this people come to the United States

ifications of the immigrants. Perhaps

the most striking fact is that less than

5 per cent of the newcomers have reached

or passed the age of 45. Of the arrivals

in 1906, 913,955 ranged in age from 14

to 44, 136,273 were less than 14 years of

age, and only 50.507 had reached or

passed the age of 45. More than two-

thirds of the immigrants were males, the

figures being 764,463 men and boys

and 336,272 women and girls.

About 28 per cent of the total number

were illiterate, which is a very large

proportion when we consider that only

6.2 per cent of the total white population

of the United States and only 4.6 per

cent of the native-born whites in 1900

were illiterate.

The immigrants brought to the country

cash amounting to $25,109,413. It is

exceedingly interesting to note the dif

ference in financial condition between cer

tain of the races. For instance, while

the number of Hebrew aliens admitted

was more than three times as great as

the number of English, the former

brought $2,362,125 with them and the

latter 82,610,439, while the 144,954 Ger

mans and Scandinavians brought $5,091.-

594; the 263,655 South Italians and

Greeks brought only $4,183,398, and

while 16,463 Scotch were able to show

$820,759, more than twice as many

members of the Slovak race produced

only $526,028.

There were debarred during the year

12,432 aliens, of whom 2,495 belonged

to the Hebrew race, 2,121 to the Italian,
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Hungarian Family

1,000 to the Polish, and 1,867 to the Ger" Belgium 5.099

Bulgaria, Servia, and Montenegro... 4,666
nla'V , , . , . , . Denmark 7-741

More than one-third of the entire num- France, including Corsica 9.386

ber of immigrants—374,708—stated that German Empire 37064

thev intended to stay in the State of New Greece ... . . ... • • • ■ • 19.489

York, while one-sixth of them-108,681 Jg&™£f"g S,C.'ly .and. S"dnU*V.

—asserted that they were going to Penn- Norway i . . . 21730

sylvania ; 86,539, or about one-twelfth, Portugal, including Cape Verde and

were avowedly destined to Illinois; Azore Islands 8,517

73.863 intended to reside in Massachu- &n" Empire,' and' Finland! \ "W '.

setts, and 58,415 were en route to New Spain, including Canary and Balearic

Jersey ; 880,036 entered through New Islands 1,921

York', 62,229 through Boston, 54.064 |w?den •• 2^l°

through Baltimore, 23, 1 86 through Phila- Turkey in EuVope' ' ! ! '. ! ! ! ! ! '. .". ! ! 1 ! ! ! So

delphia, 6,201 through Galveston, and United Kingdom:

2,051 through New Orleans. England 49.491

Immigrant Aliens Admitted into the United Scotland'".'!."!!!!!! 15,866

States, by Countries. During the Fiscal Wale*

Fear Ended June 30, 1906 Other Europe ..................... '48

Austria 1 11.598

Hungary 153.540 Total Europe 1,018,365
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China 1,544

Japan 13,835

India 216

Turkey in Asia 6,354

Other Asia 351

Total Asia 22,300

Africa 712

Australia, Tasmania, and New Zea

land 1,682

Pacific Islands, not specified 51

British North America 5,063

British Honduras 80

Other Central America 1,060

Mexico 1.997

South America 2,757

West Indies 13.656

United States 32,897

All other countries 115

Grand total 1,100,735

The new immigrant law, which goes

into effect July I, contains important

restrictions which will enable the immi

grant officials to debar imbeciles, weak-

minded and other undesirable classes

with greater effectiveness than in the

past. It also contains a provision pre

venting the entrance of children under

14 years of age unless accompanied by, or

plainly intended for, the parent or

guardian. The law also increases the

head or entrance tax on each immigrant

from $2 to $4.

While the law defines more sharply the

undesirable classes, it is doubtful if it

will reduce the number of immigrants

now seeking our land.

THE BLACK REPUBLIC-LIBERIA*

By Sir Harry Johnston and U. S. Minister Lyon of Monrovia

IT will be seen on the map that Li

beria occupies a most important

strategic position on the west coast

of Africa between 50 and 8° north lati

tude. The general trend of the coast,

which is about 400 miles long, is from

northwest to southeast, parallel to the

course taken by steamers plying across

the Atlantic between Europe and South

Africa. It might, in fact, in the hands

of a strong naval power, exercise a very

dominating influence over the eastern

Atlantic, which is one reason, among

many others, why Great Britain desires

to see the independence of the Liberian

Republic preserved and maintained.

The country of Liberia as a whole is

one dense forest. It is practically the

culmination of the West African forest,

the regions to the north, east, and west

having been more extensively cleared

by man in past times, or partaking more

of the park-land, grass-grown character,

owing to their less copious rainfall. Now

that two English companies, in conjunc

tion with the government of Liberia, are

endeavoring to develop the resources of

the interior and to accumulate knowledge

regarding the climate and products, at

tempts are being made to record the rain

fall, as to the extent of which at present

only a guess can be made. It is probable

that south of latitude 8° 30' the average

annual rainfall of Liberia is not less than

100 inches. Adjoining regions in Sierra

Leone have a recorded rainfall of some

thing like 130 inches, so that this is

probably an under rather than over esti

mate. North of latitude 8° 30' the rain

fall diminishes to probably 60 to 80

inches per annum, and in consequence the

dense forests give way to a pastural coun

* This article is abstracted from several interesting reports recently made by Sir Harry

Johnston and Minister Lyon on this negro republic, which was founded by some philanthropic

Americans 90 years ago. For further information the reader is referred to the Consular

Reports of the Department of Commerce and Labor and to two magnificent volumes,

"Liberia," by Sir Harry Johnston, published by Dodd, Mead & Co. This work is very hand

somely illustrated.
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try of savannas, grassy hills,

or park-land of grass, with

dense forests along the

stream valleys.

When I visited the coast

af Liberia in 1882 and 1885,

says Sir Harry Johnston,

the primeval forest grew

down to the sea along a

great proportion of the

coast ; but when I visited

this country in the sum

mer of 1904, where I had

noted forest growing as late

as 1888, much of this big-

tree woodland had been

swept away to make room

for plantations or even for

towns. In fact, with a few

exceptions, the big-tree and

rubber - producing forest

does not usually begin in

its most marked character

istics until a journey of at

least 15 miles has been

made inland from the coast.

I have estimated, from

the reports of the agents

of the British companies

ind from the accounts of Li-

berian, British, and French

explorers that out of the

45,000 square miles which

may be approximately as

signed as the area of the

Liberian Republic at least

25,000 square miles consist

of dense, uncleared forest,

penetrated, it may be, by

narrow native paths, but as

often as not pierced by ele

phant-made tracks. About

3,500 square miles repre

sent the plantations, gar

dens, towns, and settlements

of the Americo-Liberians

along the coast, and 2,000

or 3,000 square miles the

clearings made by the in

digenous natives in the

dense forests. The remain

der of the territory—about
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Women of the Solah Tribe, Liberia

15,000 square miles—is grass or park

land in the possession of the Mandingo

tribes, who are great cattle-breeders.

From all accounts I can collect, as well

as from the little I have seen myself, I

do not think that much of the interior

of Liberia can be described as marshy.

It is, on the other hand, inclined to be

hilly, and at distances of from 40 to 100

miles inland ranges of hills reach alti

tudes which might almost be dignified

by the name of mountains.

The population of Liberia consists of

about 15,000 Americo-Liberians, de

scendants of negroes from the United

States, and 2,000,000 indigenes. So far

as the outside world is concerned, the

world of treaties and congresses, the

country which we know as Liberia is con

sidered to belong to and be governed by

this small caste of English-speaking

negroes and half-breeds of American ori

gin. These English-speaking negroes

certainly govern and administer the coast

line and a belt of more or less settled

country which extends from 20 to 40

miles inland. Of late years they have

been on generally friendly terms with

the 2,000,000 indigenous negroes, some of

whom have come very much under their

influence.

The Americo-Liberians are the sur

vivors or the descendants of freed slaves

or persons dissatisfied with their social

condition in the United States of Amer

ica during the early part of the nine

teenth century. A considerable number

of them also came from the British West

Indies ; but the movement which founded

Liberia—the black republic on the west

coast of Africa—originated with cer

tain philanthropic societies in the United

States about 1821.

The first fifty years of the history of

Liberia were marked by constant strug

gles between the Americo-Liberian in
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Entrance to a Native Town, Liberia

vaders and the native blacks. During

the last ten years, however, there has

been a marked advance in good relations

between the American settlers and their

native subjects, as many of them may

fairly be called. The wise policy of

President Barclay has greatly promoted

this good feeling since 1904. He has

been able to assemble at different times

at the capital chiefs, or their representa

tives, from almost all parts of Liberia,

even from the Mandingo districts, just

beyond the limits of the coast belt.

Curiously enough, one example of this

mild rule of black by black is that the

white man in Liberia is everywhere re

ceived with great friendliness, because

he is not associated in the minds of the

natives with anything like conquest or

oppression.

How far the original experiment will

succeed the next twenty years will per

haps indicate. The negroes of American

origin who have settled in Liberia have

not, as a general rule, been able to stand

the climate very much better than Euro

peans, and, as a rule, they have not been

able to rear very large families of chil

dren. Yet it seems to me, writes Sir

Harry Johnston, as though Liberians of

the new generation born in the country

are beginning to take hold, but this is

partly due to the increasing and, I think,

very sensible practice of intermarriage

with women of the fine, vigorous, indig

enous races.
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Compared with other parts of West

Africa, I should say that Liberia is less

unhealthy for the European than Sierra

Leone, the Ivory Coast, the Gold Coast,

or Lagos. But it is, perhaps, too soon

to judge. It is noteworthy, however, that

the remarkable absence of mosquitoes

should, to a great extent, coincide with

a less marked prevalence of malarial

fevers.

From a European point of view, per

haps the most healthy part of Liberia

is the northern half, and from all ac

counts it would be the Mandingo plateau

that Europeans would prefer for their

trading or mining setlements.

The great, undoubted wealth of Liberia

lies in its rubber, but the trade in this

product is as yet only in its infancy.

Another important article of export in

the future will be timber. Piassava, which

is a fiber derived from the rind of the

fronds of a raphia palm, figures to some

extent in the exports, which also include

coffee, a little cacao, ivory, copal, palm

oil, palm kernels, ginger, camwood, and

annatto.

The constitution is framed after that

of the United States. There are a Presi

dent, Vice-President, a council of six

ministers, and a Senate and a House of

Representatives. The total membership

of both houses is 22. Voters must be

of negro blood and own real estate. The

natives generally do not avail themselves

of the suffrage. No foreigner can own

land without the consent of the govern

ment. The capital, Monrovia (named

after President Monroe), has a popula

tion of about 2,500. There is a regular

army of 1,000 men. The militia number

500. The annual budget balances at

about $200,000, the revenues being usu

ally somewhat in excess of the expendi

tures. Customs duties furnish most of

the receipts.

The American consul general to Li

beria, who has recently made several

journeys into the unknown interior of

Liberia, writes as follows :

"The absence of railroads and of every

other vehicular convenience for travel

in Liberia is a serious drawback to the

development and prosperity of the re

public. For this reason very few Libe-

rians venture into the interior. Except

soldiers and traders, the Liberians are

absolutely ignorant of the interior of their

country.

"We found no roads entitled to be

called such leading into the interior,

either to or from native towns. They"

are all crooked and labyrinthine. They

are made crooked to mislead the enemy,

and to render his approach to a town

difficult during a tribal war. The abo

rigines give themselves no concern about

obstacles in the road. They cut down a

tree and leave part of the huge branches

lying across the path. They never think

of removing them except when com

pelled to do so by a Liberian commis

sioner. They prefer either to climb over

or to go around, and to swim a creek

rather than to take the trouble to cross

it by the bridge. When an old road is

abandoned it is flagged by placing a

branch as an obstruction at the fork of

the path. The native knows what this

means and takes the new road. The

reason given by the native for leaving

obstructions in the roads and for making

them narrow and winding is not only

to bewilder the tribal foe, but also to

render it difficult for the Americo-Li-

berian to find them in their native fast

nesses.

NATIVE FUNERAL

"We arrived at one village in time to

witness the burial ceremonies over the

remains of the king's daughter, who had

died three days previously. Her death

was evidently occasioned by physical

exhaustion. She undertook a journey

of 40 miles three days after becoming

a mother. Her relatives, however, con

cluded that her somewhat sudden death

was due to witchcraft, and the whole

town accordingly set about finding the

witch. The memory of the dead was

honored by the customary dance, which

consisted of hideous yells and physical

contortions, leaving the women in a
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state of exhaustion and the men in a state

of frenzy. The ceremony closed with

repeated volleys from firearms, to an

nounce to the spirits on the other side

the coming of the departed. Upon the

grave was left a brass kettle, some of

the wearing apparel of the deceased, and

some articles of food.

"To discover the witch the suspected

party was forced to swallow poison made

from the sassy-wood bark. According

to the theory, the guilty cannot live with

a dose of this concoction, but upon the

innocent it will have no effect. Many in

nocent persons have been the victims

of this superstition, until recently an an

tidote has been discovered, which the

suspects carry concealed.

"Continual tribal wars in the interior

have resulted in the depopulation of

whole sections and in the extermination

of thousands of families. The natives

are always fighting, with the result that

gold, ivory, and cattle, which formerly

came to the markets of Monrovia, have

been diverted into other directions be

cause of better protection to life and

property.

"Women are invariably the cause of

every contention. Wealth among the

aborigines is based solely on the number

of wives, boys, and cattle possessed. The

man who has the most wives can easily

be king. The abduction of one of the

wives of a Pessy man and the refusal to

give her up when demand is made is

casus belli. The men of a captured town

are frequently put to death in the most

cruel manner, while the women and chil

dren are reduced to abject bondage. Of

these the king takes the lion's share and

distributes the remainder among his fol

lowers. The children are frequently sold,

pawned, or given to satisfy financial de

mands, very often among themselves, or

to members of neighboring tribes, or

sometimes to Liberians, who pay the price

for them, and then keep them under the

apprentice system until they reach matur

ity, when they are given their liberty,

if they do not abscond in the mean

time."

ORE-BOAT UNLOADERS

IN ore transportation the cost of the

boat-loading and unloading is a large

part of the expense. The surface mining

with steam shovels, the gravity-car sys

tem to the ore docks, combined with the

automatic ore chutes for boat-loading,

enables many of the ore operators in the

Upper Lake regions to place the ore in

the boat very quickly and at a small cost.

The largest boat may now be easily

loaded in one or two hours with a cargo

of 5,000 to 6,000 tons and with the em

ployment of practically no hand labor.

The expansion of the ore market has

developed special ore-boats, of which the

Augustus B. Wolvrin is a good type.

The length of 560 feet, a tonnage of

8,000, and an average speed of over

twelve miles per hour were extraordinary

features for inland boats a few years ago,

but now the members of this class are

numerous and the cheapest to operate.

The season tonnage for each boat of the

500-foot class is enormous. In 1906 the

W. E. Corey moved 302,547 tons of ore

in 30 trips ; this is more than a whole fleet

would carry 20 years ago. With boats

of such an enormous cargo, the time con

sumed in unloading is valuable, and the

problem of how to quickly and cheaply

discharge the heavy and bulky cargo has

received much attention from engineers

and ore-handling companies.

In the early days of ore shipping it

would have required 50 men working

with hand-filled buckets nearly 23 hours

to unload a cargo of the Augustus B.

Wolvrin, but at the present time such

a cargo is removed from the hold and

placed on the cars or in the stock piles

in four or five hours. The saving in

expense and time during a season for

some 80 boats, which is the present num

ber of the ore fleet, is no small amount.

The great unloaders have gradually
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grown from the "whirlers" to the buckets

on the bridge tram and into the electric

"fast plants" of today.

The great modern unloaders are elec

trically operated and require a small

amount of labor—not over three men.

The first cost of the machines is high,

but the time and labor saved proves their

economy. The repair bill is low and

the amount of dock room required to

handle immense amounts of ore is small,

which is a great advantage in some of

the crowded ports on Lake Erie.

One of the most modern of these great

machines is the Hulett io-ton electric un-

loader. These machines are in operation

at Conneaut, Lorain, Buffalo, and vari

ous other places, while a number are to

be installed at Gary, Indiana. Each ma

chine consists of two heavy parallel iron

girders at right angles to the face of the

dock and mounted on moving trucks

which span four or more railroad tracks.

On the two girders a carriage travels

back and forth, carrying a long pivot

walking beam. On the front, or the

water end, of this walking beam is a

vertical dependent leg, to which is at

tached the "grab" bucket. This leg al

ways maintains a vertical position. The

operator who controls the bucket rides

in a cab on the lower end of the leg di

rectly above the bucket. In operation

the walking beam oscillates up and down,

carrying the bucket down into the hold

of the boat and up above the dock. The

travel of the carriage back and forth on

the heavy girders carries the walking

beam and the bucket out over the boat

and back over the dock.

The average "grab" of the bucket is

nearly id tons, and one machine alone

has taken out of a vessel's hold 68 1 tons

of ore in one hour. Four of these great

machines have removed 9,945 gross tons

in four and a half hours. This is equiva

lent to filling a large freight car in 60

seconds or loading a train of 45 cars of

40 tons each in three-quarters of an hour.

With boats of so great a tonnage and un

loaders of this great capacity, it will not

be long before 50 million tons of iron

ore will be moved in a single season.

In 1906 38 million tons was the season's

record, and with the prospective new

boats and unloaders, nearly 48 million

tons will be moved in 1907.—W. M.

Gregory, Cleveland, Ohio.

FACTORS WHICH MODIFY THE CLIMATE

OF VICTORIA

By Arthur W. McCurdy, of Victoria, Canada

* • TT TT OW about your climate ?"

I 1 "Well, it is different from

J_ J_ that of any other place that

you have ever seen,'' and the new arrival

in Victoria at once wants to know, "How

is it different, and why is it different ?"

If he arrives in July or August, the

warmest months of the year, he finds a

mean temperature of 60° Fahrenheit and

a rainfall of less than an inch per month.

If he arrives in January or February,

our coldest months, he finds a mean tem

perature of 400 and a rainfall of less than

three inches per month. There may be a

light fall of snow, but it soon passes

away. In July and August he finds the

grass brown and dry ; in January and

February it is green everywhere. He,

too, realizes that the climate of Victoria

is different from that of any other place

that he has ever seen.

On the accompanying map of \nrth

America I have marked points having a

mean temperature of 6o° Fahrenheit for

July and August and those having a mean

temperature of 40° Fahrenheit for Jan
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Summer and Winter Isothermal Lines of

Victoria, B. C.

nary and February, joining them by an

isothermal line running from ocean to

ocean.1

The summer isotherm of 6o° after

leaving Victoria enters the mainland north

of Vancouver and runs inside the coast

line as far north as the Yukon ; then,

bending southeast, it passes south of

Hudson Bay, north of Quebec, and en

ters the Atlantic at Sydney, Nova Scotia.

South of this line it is hotter than in Vic

toria in July and August, and north of it

it is colder.

The winter isotherm of 400, after leav

ing Victoria, enters the mainland at Seat

tle and runs inside the coast line as far

south as Phoenix, Arizona ; then, crossing

the southern states, enters the Atlantic

at Norfolk, Virginia. South of this line

it is warmer than in Victoria in January

and February, and north of it it is

colder ; so that, on the Pacific coast, in

Victoria, we find the temperature of

Nova Scotia in summer and that of Nor

folk. Virginia, in winter. This is the

more remarkable when we consider that

Victoria is 150 miles farther north than

Sydney and 700 miles farther north than

Norfolk.

In this connection it is interesting to

glance at the absolute maximum and

minimum surface temperatures of the

following cities of North America for

1905 as reported in the U. S. Weather

Bureau Summary for that year, Chart

XIV :

Highest. Lowest.

.... 84 2.t

.... 87 -39

.... 92 - 6

.... 87 -12

.... 90 -19

Sydney 88 -13

.... 94 3

New York .... 96 0

Washington, D. C .... 95 - 2

Norfolk, Va .... 95 12

Atlanta, Ga • • ■ ■ 93 2

.... 95 1 7

95 18

.... 98 -1 1

Phoenix. Arizona 116 26

.... 96 -18
• ■■■ • 95 -18

.... 97 - 4

110 28

.... 99 >7

Seattle .... 90 20

It will be noticed that all other cities

mentioned have both a higher and lower

temperature than Victoria, with the ex

ception of Phoenix, Arizona, and Sacra

mento, California, in which cases the

winter minimum is not so low as at Vic

toria.

The following table affords a compar

ison of Victoria's average rain and snow

fall with that of other Canadian cities for

a 20-year period :2

kain. Snow.

Victoria 30.2 17.6

Winnipeg 15.2 49.4

Montreal }o. 1 123.4

Sydney. N. S 42.6 83.6

From the above it will be seen that the

average rainfall of Victoria is similar to

that of Montreal, Winnepeg's being less

and Sydney's greater, and that the snow

fall of Victoria is one-seventh of that of

Montreal, one-fifth of that of Sydney,

and one-third of that of Winnipeg.

The following table gives the absolute
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rain and snow fall in inches during 1905

in—3
Rain. Snow.

Victoria 23 5

Winnipeg 16 42

Montreal 25 130

Sydney, N. S 36 125

Boston 28 4t

New York 38 58

Washington, D. C 47 41

Norfolk, Va 42 12

With the exception of Winni

peg, the rainfall in Victoria is

less than that in any other city

mentioned, and Victoria's snow

fall is the least of all.

To go still further into de

tail, the following table gives the

rain and snowfall in Victoria for

each month of 1905 and up to

December 19, 1906:*

cess to Victoria. They give us a tem

perature comparatively cool in summer

Mouth.

January .... 2.89

February ... 2.27

March 1 . 39

April 0.21

May 2.81

June 1.06

July 0.10

August 1. 2 1

September .. 4.03

October 2.81

November . . 0.91

December ... 2.82

, 1905 .
Rain. Snow.

4-50

Total. .22.51 4 50 25.48

 

 

Outline Map Showing the Situation of

Victoria, B. C.

These remarkable conditions are so

startling that we at once look to the geo

graphical features surrounding Victoria

for the answer to the question, "Why is

the climate different from that of any

other place that we have ever seen ?"

The accompanying map shows high

mountain ranges at a distance of 40 to

100 miles from Victoria, with an opening

to the Pacific between the Olympic

Mountains and the mountains of Van

couver Island. In this opening lies the

Strait of Juan de Fuca (20 miles wide),

with low-lying lands and foothills on both

sides of it. Through this gap in the

mountains the prevailing southwest, west,

and northwest winds, modified by the

temperature of the ocean (6o° F. in sum

mer and 45° F. in winter), have free ac-

and warm in winter, and carry much of

their moisture beyond us, to be precip

itated on the distant mountain ranges.

The south winds from the Pacific in

passing over the lofty Olympic Moun

tains drop their moisture there in the

form of rain or snow and come to us as

cool and dry winds.

The following table will afford com

parison between the precipitation at Vic

toria and at stations nearer the mountain

ranges upon Vancouver Island and the

mainland :5

PRECIPITATION DURING I905, IN INCHES

Victoria, B. C 22.51

Tatoosh, U. S. A 63.74

Bamfield, B. C 53-43

Nanaimo, B. C 42.80

New Westminster, B. C 52.87
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Southeast, east, northeast, and north

are not prevailing winds and have com

paratively little influence on our climate,

but when we do have a northeast wind

blowing from the mainland in winter or

spring, as we had for a week or ten days

in March of 1906, the temperature drops

several degrees below freezing and the

change is felt keenly. In summer the

north wind, blowing over a heated land

surface, is our warmest wind. There has

been an occasional cold winter, with con

siderable snow,- notably 1893. but it is

unusual and has little effect on the aver

age temperature of a number of years.

I would suggest, therefore, that among

the factors which modify the climate of

Victoria, giving us our mild winter,

warm summer days, and cool summer

nights and a minimum precipitation, are

the following :

r. Our insular position.

2. The very uniform temperature of

the Pacific to the west of us.

3. Prevailing westerly winds, with free

access.

4. High mountain ranges situated at

such a distance that but little of the pre

cipitation caused by them extends to Vic

toria.

5. The Olympic Mountains, modifying

the south winds and precipitating their

moisture there, so that these winds reach

us cool and dry.

6. Slight precipitation throughout a

large portion of the year, permitting

abundant sunshine during those periods.

I may add that the climate of Victoria

during July and August of last year

(1906) reminded me very much of that

of the Nile Valley during the months of

January and February. The rays of the

sun were about as hot, the air as dry,

the nights as cool, and there was so little

rain that it was hardly noticeable.

' Report of the Chief of the Weather Bureau,

1897-8, p. 270-2.
Canadian Meteorological Service Summary

up to 1902.

" U. S. Weather Bureau Summary, 1905.

' Victoria Station, Canadian Meteorological

Service, 1905-6.

1 Canadian and U. S. Weather Bureau Sum

mary, 1905-

"SCENES FROM EVERY LAND"

THE National Geographic Society

will probably publish about Sep

tember 30 a volume of from 160 to 200

pages, containing the more striking and

instructive of the many pictures that have

been published in the Magazine during

the past several years. The Society has

received many requests from members

and others desiring copies of certain of

our illustrations, which we have been

unable to satisfy, owing to the fact that

practically all of the numbers are out

of print. It is planned to include in this

book pictures representing every part

of the world, as well as subjects of gen

eral geographic interest. The volume

will consist entirely of illustrations, with

from six to ten lines of explanatory

text beneath each picture, and also con

tain a bibliography of several pages of the

standard books on different parts of the

world and geographic subjects, includ

ing natural history.

In order that the Society may know

in advance how many copies the members

may demand, it is requested that every

member desiring copies will fill out the

blank form printed on another page and

return it as soon as possible. The price

of the volume will be $1.00, and will be

sent only to members subscribing for it.

The volume has been prepared by Gilbert

H. Grosvenor, editor of the National

Geooraphic Magazine.

PHOTOGRAPH OF OIL WELL NEAR

OIL CITY, PENNSYLVANIA

WHEN a well is drilled into the oil-

bearing sand a charge of nitro

glycerine, from 10 to 200 or more quarts,

is lowered into the well and exploded, to

open up the sand. This results in a better

flow of the oil into the well, and as a rule

materially increases the production. The

accompanying photograph shows the ef

fect, at the surface, of the discharge of

30 quarts of the explosive at a depth of

438 feet.

—S. A. Cornelius, Oil City, Pa.



A Vigorous Oil Well
349

 

Photo from S. A. Cornelius

A Vigorous Oil Well, Oil City. Perm.
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ECHOES OF THE SAN FRANCISCO EARTH

QUAKE

By Robert E. C. Stearns, of Los Angeles

DURING the excitement incident

to the San Francisco earth

quake various rumors were in

the air for several days, some without the

slightest foundation, others exaggerations

of some comparatively trifling fact, re

peated from mouth to mouth, magnified

and distorted with each repetition. As an

illustration, it was stated that the well-

known Cliff House ''was thrown into the

sea and not a vestige left," when in fact it

was damaged to the extent of a few hun

dred dollars. In the following October

we read of the April quake that observers

in many places on the coast "noticed

geysers of heated liquids ejected high out

of the horizon line." It is not altogether

improbable that oceanic or suboceanic

disturbances caused by seismic or vol

canic action may have occurred, but my

efforts to trace to a definite source the

statement referred to have been unsuc

cessful. This, like the Cliff House rumor,

may be due to an overheated imagina

tion.

The keeper of the Point Finos Light

house Station, near Monterey, writes :

"I did not see or hear of any disturbance

of the sea at the time of the earthquake

of April 18, other than that persons on

board a ship entering the harbor sup

posed they had struck a rock."

Captain McCollough, bar pilot, who

was bringing the collier Wellington in

from the sea on the morning of April 18,

is quoted as follows by a San Francisco

paper: "We were off Diablo,* in about

* Point Diablo is on the northerly side of the

entrance to San Francisco Bay, between Point

Bonita (westward) and Lime Point (eastward),

and just a trifle more than one statute mile

from Fort Point, on the opposite shore. It

rises sharply to goo feet in about three-quar

ters of a mile ; has strong current rips close

around it, and is the bete noire to all naviga

tors.—Davidson.

fifty fathoms of water, when the earth

quake shock shook us up. The Welling

ton shivered and shook like a springless

wagon on a corduroy road. The sensa

tion at first was as if the big steamer was

jumping from one gravel bed to another,

and it seemed as if she would jar her in-

sides out. As the shaking gained in in

tensity, it seemed as if she was blowing

out boiler tubes, an explosion every sec

ond. It was a terrifying experience, and

none of the uncanniness was taken off by

the fact that the sea was as smooth as

glass and showed not a ripple when the

shaking was at its worst."

Since the earthquake the pilots have

made extensive soundings on the bar

and so far have found no changes in the

depths. No sweeping or unusual wave

occurred along the coast, at least none

was mentioned in the papers at the time,

though possibly there may have been

some quite local movement of the sea at

places along the shore of Mendocino

and Humboldt counties.

A high wave, it is stated, washed out

two buildings at Moss Landing, in Mon

terey Bay, and the shore at that point

was reported to have sunk six feet. If

so, it cannot properly be attributed, di

rectly or indirectly, to oceanic disturb

ance, but to limited local movement,

being in line with the general north

westerly and southwesterly trend, which

included Hollister, Castroville, Salinas,

and other near-by towns and villages in

Monterey County, and southward to San

Juan, in San Benito County, where the

old adobe mission church of San Juan

Rautista was seriously damaged.

Of the effects of the earthquake on

marine life, we have barely a scrap of

information. The following is not with

out interest : There are several parties of

Japanese engaged in the Abalene (Hali-
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The Devil's Post Pile

Ancient lava which has spilt into columns. In the Sierras
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otes) fishing along the main shore, as

well as on some of the islands in the

Santa Barbara Channel, working one

place after another as long as each local

ity continues profitable and using a div

ing suit in pursuit of the business. It

was stated at the time that a party of

Japanese, with headquarters on Cannel

Bay (a few miles south of Monterey

Bay), left early in August last for the

coast of San Luis Obispo County, with

the intention of collecting abalenes near

Morro Rock. In the following October

it was reported that the expedition proved

a failure, not because of a scarcity of

abalenes. for they were found to be in

great abundance, but for miles along

the shore they were all dead. The ocean

bed was covered with an oily, bituminous

slime, or something of the kind, pre

sumably due to the earthquake on April

[8. and fatal to the shell-fish.

The discharge into the sea of poisonous

matter, whatever its character, may have

occurred before or since the quake of

A pril 18, and the disturbance, whenever

it occurred, may have been comparatively

local and restricted to a limited range

along the main shore.

The postmaster at Morro informed me

that the shock of April 18 was very slight

at that place—so slight that "some people

were not awakened by it."

Point Pinos is about 90 miles south of

the entrance of San Francisco Bay, and

Morro is 100 miles south of Point Pinos.

FOR TEACHING PHYSIOGRAPHY

THE United States Geological Sur

vey has selected a list of 100 of

its atlas sheets for the purpose of illus

trating a variety of physiographic forms.

This has been published as a leaflet, giv

ing under each sheet the principal physio

graphic form or forms which it illus

trates, and with this list is a cross-refer

ence list showing the sheets on which

each topographic form is illustrated. For

instance, aggrading streams are illus

trated on the Maxwell (Cal.) sheet,

alluvial fans on the Cucamonga (Cal.)

sheet, anticlinal mountains on the Cloud

Peak (Wyo.) sheet, denuded plateaus

on the Corazon (N. Mex.) sheet, dissect

fault blocks on the Needles (Ariz.)

sheet, glaciated topography on the liecket

(Mass.) sheet, lacustrine plains on the

Arnargosa (Nev.-Cal.) sheet, kettle mo

raines on the Edgely (N. Dak.) sheet,

wind erosion on the Coldwater (Kans.)

sheet, etc. These atlas sheets, with the

aid of such a list, will prove very helpful

to teachers of physiography.

This set of 100 sheets with the leaflet

will be sold for $3 by the U. S. Geological

Survey, Washington, D. C.

NEW TOPOGRAPHIC MAPS

The U. S. Geological Survey has recently

published topographic atlas sheets of the fol

lowing quadrangles :

Sheet. State.

Birmingham Special Alabama

Desert Well Arizona

Bayou Sara Louisiana

Boxelder Montana

Kremlin Montana

Phcenixville Pennsylvania

Punxsutawney Pennsylvania

Telocaset Oregon

Vale South Dakota

Camelsback Arizona

Fort McDowell Arizona

Kiutla Lakes Montana

Frisco Special Utah

Iron Springs Special Utah

Gilbert Peak Utah-Wyoming

Eldorado Illinois

New Haven Illinois-Indiana

Dayton Ohio

Pittsburg Pennsylvania

Elizabeth West Virginia

Holbrook West Virginia

Decorah Iowa

Chandler Oklahoma

Evansville Wisconsin

Casadepaga Alaska

Solomon Alaska

Colusa California

Woodland California

Louisville Kentucky

Relav Maryland

Elv Special Nevada

Lake Pleasant New York

Cowee North Carolina-South Carolina

Bristolville Ohio
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Sheet. State.

Greensburg Pennsylvania

Piseco Lake New York

Tupper Lake New York

New Bloomlield Pennsylvania

Tliornton West Virginia

Kirwin Wyoming

New editions have also been printed of the

following sheets :

Sheet. Sute.

Patuxcnt Delaware-Maryland

Burlington Pennsylvania-New Jersey

Pisgah North Carolina-South Carolina

The price of these atlas sheets is live cents

each, or $3 a hundred. Payment should be

made in cash or by postal money order, pay

able to the Director of the U. S. Geological

Survey, at Washington, D. C.

Two Years Among New Guinea Cannibals

By A. E. Pratt. Illustrated. Pp. 350. 6x9

inches. Philadelphia : J. B. Lippincott Co.

1906.

This book is a fascinating narrative of a

naturalist's sojourn among the aborigines of

unexplored New Guinea, and reminds one very

much of some of Du Chaillu's stories of ex

ploration. The illustrations are exceptionally

good. Some of the author's descriptions, how

ever, have to be taken on faith ; for instance,

the story of the fishing net which is woven by

spiders. According to Mr Pratt, the natives,

when they want a fishing net, set up in the

forest a bamboo pole, bent into an oval form.

After a short while they return to find that the

spiders have covered it with a web which is so

tough that it makes a perfect fishing net. The

book gives several illustrations of this fishing

net and shows the natives dipping in the

streams with them. It should be noted, how

ever, that the illustrations are not from photo

graphs.

The Burton Holmes Lectures. By E. Burton

Holmes. 10 Vols. Pp. 4.000. 10 x 7^ inches.

Illustrated. New York : McClure. Phillips &

Co.

Vol. 1. Into Morocco; Fez; The Moorish Em

pire.

Vol. 2. Round about Paris; Paris Exposition.

1 and 2.

Vol. 3. Olympian Games ; Grecian Journeys ;

The Wonders of Thessaly.

Vol. 4. Cities of the Barbary Coast ; Oases of

the Algerian Sahara ; Southern Spain.

Vol. 5. Hawaiian Islands; Edge of China;

Manila.

Vol. 6. Yellowstone National Park ; Grand

Canyon of Arizona; Moki Land.

Vol. 7. Through Europe with a Camera ;

Oberammergau ; Cycling through

Corsica.

Vol. 8. Saint Petersburg; Moscow; The

Trans-Siberian Railway.

Vol. 9. Down the Amur; Peking, the For

bidden City.

Vol. 10. Seoul, Capital of Korea; Japan, the

Country; Japan, the Cities.

Burton Holmes, traveler and lecturer, gives

much pleasure and a fund of interesting and

instructive information in his "Travelogues." a

work of ten volumes, which contains his prin

cipal lectures. Three complete travelogues are

published in each volume. To a great many

who have not traveled extensively and to the

large number who will be glad to renew their

acquaintance with the out-of-the-way corners

of the world this compiling of Burton Holmes'

lectures will be most acceptable, for he demon

strates in this travel library his ability to im

part a vivid life-like description of what he

has seen in his 250,000 miles of travel fully as

well with the pen as he does in his talks from

the rostrum.

Realizing from a knowledge born of wide

experience how much a picture conveys to the

mind when a description is attempted, the

author has left very little to be desired in this

connection, the volumes having a total of 4,000

half-tone illustrations and 30 full-page colored

plates, covering journeys through thirty differ

ent cities and countries. There are a thousand

views of natural scenery—the wonderful moun

tains, gorges, canyons, and rivers of the world ;

about the same number of pictures of the great

art and architectural treasures, ancient and

modern; photographic reproductions of many

wonderful engineering feats, with pictures of

the most eminent men and women, rulers, pa

triots, and artists, as well as the native types of

nearly every race, each taken by one who, it

seems, knew just what is needful to convey

the most information to the stay at-home sight

seer.

Mr Holmes as a writer has a decidedly-

graphic style and a genius for vivifying his

narrative. The reader seems to hoard the train

or caravan and travel along in his company,

roughing it a bit now and then as well as en

joying the journey, finding and exploring curi

ous out-of-the-way places and mingling with

motley throngs in the bazar of an ancient and

romantic Moorish city, or peradventure talking

with a group of bearded Cossacks while en

route over the Trans-Siberian Railway, as the

case may be.

The travelogues are splendidly hound, printed

on very good paper, and are a most valuable

addition to any library. J. O. L.
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In passing judgment upon pianos, the Steinway serves as the criterion—the representa

tive of every point of piano perfection.

Point by point, the questioned instrument is compared - the tone with Steinway tone—

the construction with Steinway construction—its standing among artists and musicians with

the Steinway standing —its price, these points considered, with the Steinway price.

Thus for over half a century every new make of piano has been judged, with

the result that the

STEINWAY

has proved the best at all points. Whatever your Steinway, whether an expensive Art

Work, a $750 Miniature Grand, or a $500 Vertegrand, you still have the pleasure of

knowing that your piano is the criterion for all others.

When considering the purchase of a piano, you owe it to your

self to examine first the popular-priced Vertegrand, which has me*

with unprecedented favor as the great piano investment of the

twentieth century. It can be bought for $500 at Steinway Hall,

or from any authorized Steinway dealer, with the cost of freight

and handling added.

fTT Illustrated catalogue and the little booklet,
"The Triumph of the Vertegrand." sent

Ji on request and mention of this Magazine.

STEINWAY & SONS.Steinway Hall

107 and 109 East 14th Street . . New York

VERTfGRAND . . PRICE. $500
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T"hts Group of Monkeys Represents a Favorite Maxim of the Japanese :

"See No Evil, Speak No Evil, Hear No Evil. "

SCENES FROM EVERY LAND

Special Announcement by the National Geographic Society

SO many requests are being received for back numbers of the National Geographic

Magazine containing unique and valuable pictures, which being entirely out of

print cannot be supplied, that it has been decided to meet the constantly in

creasing demand in another way.

An artistic volume has been prepared by Gilbert H. Grosvenor, Editor of the

National Geographic Magazine, and is on the press, containing about two hundred of

the more wonderful and instructive of the many illustrations that have appeared in the

Magazine since its inception, in 1 888. Accompanying each illustration are 50 to 1 00

words of text. A bibliography of several pages of standard books relating to the dif

ferent parts of the world and geographic subjects is also included.

The volume will be about 6?i by 10 inches and is being printed on the same

superior pure white paper used by the Magazine. The price of this unique and val

uable volume is $1.00, postpaid, and as the EDITION WILL BE LIMITED your

order should be sent in at once on the blank below. The volume will be delivered

about September 30.

Hon. O. P. Austin,

Secretary National Geographic Society,

Washington, D. C. :

Please reserve for me of " Scenes from Every Land," for which

I will remit $ 1 .00 per copy when the volume is delivered.

Name

Street Address

City and State
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BIGHORN MOUNTAINS

By N. H. Darton

Of the United States Geological Survey

ONE of the least-known portions of

the Rocky Mountain province

is the high outlying range

known as the Bighorn Mountains. It ex

tends north and south across the north

ern-central portion of Wyoming, a rug

ged barrier lying between the Great

Plains on the east and a wide valley,

known as Bighorn Basin, on the west. Its

length is about 120 miles and the width

varies from 30 to 50 miles. The higher

summits rise over 13,000 feet above sea-

level, or about 9,000 feet higher than the

adjoining plains. The mountains lie some

distance from the main lines of travel,

the nearest railroad being the Burlington,

which passes 20 miles east of them in the

vicinity of Sheridan, Wyoming. Owing

to their height and northern latitude, they

are extensively snow-covered, much of

the snow remaining on the higher sum

mits throughout the summer. Several

small glaciers lie in the shadow of the

higher peaks. During the Glacial epoch

they were covered with wide-spread fields

of ice, of which the present glaciers are

shrunken remnants. To the geologist

these mountains present many phe

nomena of great interest. To the sight

seer and Alpine climber many of their

rugged features will prove most attract

ive. Game is abundant and most of the

streams are teeming with trout. There is

no hot weather, for the summers are cool

by day and cold by night.

The mountains are due to a great up

lift in the earth's crust, an arch whose

crest has been truncated by erosion, leav

ing an elevated central area of old

granite, with high flanking ridges of

overlying sandstones and limestones. The

arch is beautifully defined by the east

ward dip of the strata on the east side

of the range and the westward dip on

the west side, features which are well ex

hibited in high cliffs in many of the deep

canyons which cross the front range.

The central area of granite presents con

siderable variety of scenery. The lower

portions contain numerous parks cov

ered with grass and various herbs which

afford exceptionally fine pasturage, and

during the summer season these are

occupied by sheep and cattle. The parks

are separated by numerous rocky ridges

of granite, and a wide area from 6,000

to 10,000 feet in altitude is covered with

forests of pine. Much of the main divide

rises above 10,000 feet and presents high,

rough mountain summits with surfaces

either of loose granite blocks, or steep

cliffs. This district culminates in Cloud
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Peak, which has an altitude of 13,165

feet. At this peak and in its vicinity there

is some of the wildest Alpine scenery in

America. There are numerous cliffs and

pinnacles over a thousand feet high, with

great variety of form and in part inac

cessible. Representative views of this

area are given on pages 359 to 361.

On the east side of Cloud Peak there

is a cirque with vertical walls 1,100 feet

high, containing in its lower portion a

true glacier. This body of ice is several

hundred feet thick, over a half mile in

length, and it has developed a well-de

fined terminal moraine. A view of its

top is shown on page 359. Other similar

glaciers occur in deep cirques north of

Cloud Peak. The topography in this area

presents strongly marked characteristics

of glacial origin. The higher mountain

slopes are deeply trenched by profound

cirques which descend into U-shaped val

leys, with numerous lake basins excavated

in the granite. Some of these features

are shown on pages 359 and 360. Over

70 well-defined cirques are exhibited in

the Cloud Peak region. Most of them

are in area shown on map, page 357. Some

of the notable features in this area have

been described by Mr F. E. Matthes, who

has also discussed their origin.* Cloud

Peak can be ascended only by the spur

which leads up to it from the southwest.

Numerous streams heading in the Big

horn Mountains carry large volumes of

water into the adjoining plains region,

where the water is extensively utilized

for irrigation. These streams are fed by

moderately heavy rainfall, and especially

by the melting of snow, which continues

throughout the summer. Water is the

most important element derived from the

mountains, for it sustains a population of

•Glacial Sculpture of the Bighorn Moun

tains, Wyoming. U. S. Geological Survey,

21st Annual Report, part 2, p. 167.

considerable size in the adjacent lower

lands. The mountain pastures are also

an important feature, affording suste

nance for a large number of cattle and

sheep during four or five months. Not

only is the feed excellent in quality but

the high mountain climate is especially

favorable for the animals.

The forests of the highlands have been

placed in a government reserve, but before

this was done they had been cut to some

extent and deeply invaded by fires. The

timber is mostly of moderate size and use

ful principally for railroad ties. In the

northern portion of the range a large

number of ties have been cut and floated

down the canyon of Tongue River in a

flume, some features of which are shown

on page 362. The flume is 17 miles long

and in part is carried on trestles varying

in height from 6 to 90 feet. At a few

points it was necessary to drive tunnels

through spurs of rock. About 2,000,000

ties have been floated down this flume.

The mineral resources of the Bighorn

Mountains do not appear to be particu

larly promising, although some of the

higher areas have not yet been thor

oughly prospected. A few gold and cop

per leads have been found, but they have

given but little encouragement for further

development. A moderate amount of

gold-bearing gravel occurs in the north

ern portion of the range ; it was worked

to some extent by a jigging machine, but

the product was not large. Very large

deposits of gypsum occur in the Red beds

lying along the foot of the mountains,

and in the vicinity of Sheridan and Buf

falo, in the adjoining plains, there are

extensive deposits of lignite coals which

have proven valuable.

Maps and descriptions of the geology

of the Bighorn Mountains by N. H. Dar-

ton have recently been issued by the U.

S. Geological Survey as folios Nos. 141

and 142.



 

Topographic Map of the Cloud Peak Region, Summit of Bighorn Mountains,

Wyoming

From Cloud Peak quadrangle, U. S. Geological Survey, by F. E. Matthes. The cirques

are shown by shading; the glaciers by vertical waving lines; contour interval, 100 feet. Scale

3 miles to I inch. Note the many lofty peaks crowded into such a small area
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Looking up the Canyon of Tongue River on the East Side of Bighorn Mountains

Walls of limestone with typical castellated structure; shows flume in which railroad ties are

floated from the central mountains to the plains



 

Canyon of Bighorn River at the North End of the Bighorn Mountains in Montana

Walls of Carboniferous limestone about 1,000 feet high



 



PICTURESQUE PARAMARIBO

The City Which was Exchanged for New York

By Harriet Chalmers Adams

PARAMARIBO, the quaint capital

of Surinam, the city which was

exchanged for New York !

After a Dutch, a French, and an English

occupancy, Surinam (which we English-

speaking people call "Dutch Guiana")

came again into the possession of the

Netherlands through the Treaty of Breda

(1667), in which England received title

to New Amsterdam, the present site of

Manhattan.

The traveler approaches Surinam from

the sea. We had left behind the hilly

coast of French Guiana, and the morning

after sailing from Cayenne entered a

wide, muddy channel bordered by marshy

lowlands. This was the River Surinam,

the great highway of the country.

Our first impression of this transported

Holland was of a land with a unique

individuality. Ascending the river, we

looked in vain on the forest-lined shores

for the crude thatched cabins typical of

the wilderness in other South America

countries. Instead we saw, in well-de

fined clearings, pretentious farm-houses

with gable roofs and dormer windows.

After fourteen miles of river travel

came the news, "Paramaribo is in sight !"

and we rushed to the bow to see, on the

right bank, a collection of these peaked-

roofed, many-windowed houses, streets

lined with fine old trees, and govern

ment buildings facing a grassy common

of irregular shape.

Upon landing we were even more im

pressed with the quaint architecture and

with the people who thronged the streets.

Paramaribo may well be termed "the

city where many types meet.-'

There are staid merchants from the

mother country and gay officers of Queen

Wilhelmina's army ; there are colonial

Dutchmen and their families, who have

never been out of Surinam. In great

numbers are the blacks, descendants of

the slaves.

The costume worn by the negress is

unusual, consisting of a short blouse with

a deep collar and a long full skirt, which

is doubled over a cord at the waist,

falling about the hips in an immense

puff ; this gives the appearance of great

weight and awkwardness. A brightly

colored kerchief, so tied as to produce a

broad effect, drapes the head. In "Taki-

Taki," the patois of the blacks, this is

termed the "Kottomissi" costume.

"Taki-Taki" is a weird tongue, a mix

ture of English, Dutch, Spanish, Portu

guese, and French ; it has probably a

touch of an African dialect as well. In

it may be traced the imprint of many

peoples upon the slaves. It has become

"the universal language" of the colony,

Dutch being the official tongue.

Three oriental types mingle with the

negroes, the Javanese from_ Hollands'

colony in the East Indies, the Chinese,

and the Hindus. The latter come from

the near-by British colony, where they

have served their allotted time as in

dentured coolies.

The Javanese are small and slight,

resembling the Japanese. Both men and

women wear scant garments and are

bare-legged. Short jackets, often pea-

green in shade, adorn the women, and

cloths, arranged about the hips, fall to

their knees. The costume of the men is

like that of the Hindus—white blouses

and loin-cloths and huge white turbans.

Gorgeously bedecked are the Hindu

women, draped in brightly colored silk

scarfs, their plump arms laden with

heavy silver bracelets ; their ears, noses,

fingers, and ankles decorated with gold

and silver ornaments. This display repre-
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Photo from Mrs Harriet Chalmers Adams

A Belle of Surinam
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Photo from Mrs Harriet Chalmers Adams

Native Indian Girls in the Bush.

The ones with curly hair show a strain of negro blood

sents the family wealth, and many of the

rings and bracelets are of home manu

facture.

Now and then, in a crowd of negroes,

"Kottomissis," and Orientals, all jabber

ing "Taki-Taki," we saw a new type

of African, unlike any other in the New

World. This is the Bosch, or Bush,

negro, who inhabits the wilds of Dutch

and French Guiana. Occasionally he

comes into town to trade.

In the seventeenth century the owners

of plantations in Surinam sent their slaves

into the forest for a time in order to

avoid payment of taxes. Many of the

blacks did not return to the estates, es

caping to the depths of the forest, where

they have ever since maintained them

selves as free men. Their habits are not

unlike those of the negroes in the wilds

of Africa. They are virtually unclothed,

have thatched shelters, and worship the

ceiba, or cotton tree.

On the streets of Paramaribo we met

these men, wearing only an apology for

garments, and at times, in the diversified

group, saw another forest type, the right

ful lord of the country—the native In

dian. He had come from his home far

up the river to sell baskets, hammocks,

and featherwork of his own manufacture.

To study the life of the oriental, one

need go only to the coolie villages in

the suburbs of the city ; but to know the

ways of the Bosch negro and the abo

rigine one must travel by canoe and

trail to the "Bush."

Throughout the Guianas the habita
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tions are on the shores of the rivers, and

the great forest-covered country beyond

is termed the "Bush.". In recent years

it has become the field for gold-hunters.

Surinam's sugar and cacao plantations

can be reached by the one railroad of

the country, forty miles in length, which

in the future may connect the capital with

the gold fields. Since the fall in the

price of sugar, the country has not been

self-supporting and is maintained by Hol

land through the prosperity of the big

sister colony, Java.

Paramaribo is built on a shell reef, and

many of its streets are well paved with

a mixture of shell and earth. "Heeren-

straat" is the city's most attractive

avenue—broad and lined with ancient

mahogany trees. The story is current

that the sum of forty thousand dollars

has been offered for these trees, but, being

the colony's pride, they are in no grave

danger of being sacrificed.

The hotel which we patronized was a

clean, airy house, with wide verandas.

The rooms were large and finished in

natural wood, the table simple but whole

some. Unfortunately, however, this

hostelry overlooks the market (pleas

antly situated near the city's main sewer),

and our room was just above a group of

cabins occupied by laundresses, who kept

up a steady stream of "Taki-Taki" all

day long and late into the night. It

seemed to us to be the most "actively

conversational language" we had ever

heard.

The market-place is a narrow platform

shaded by a peaked roof, and the women

sit on the floor beside their wares, re

sembling huge mushrooms in their stiffly

starched "Kottomissi" costumes.

A picturesque and an interesting city

is Paramaribo, with its glistening white

streets, its majestic trees, and its old-

fashioned buildings ; its blending of many

types—European, Asiatic, and Creole!

Surinam does not seem to us to form a

part of South America. We associate

it rather with the West Indies, to which

it is allied by ties of history, race, and

commerce.

AN IMPRESSION OF THE GUIANA

WILDERNESS*

By Professor Angelo Heilprin

Of Yale University and Editor of Lippincott's " Gazetteer "

IN assigning to me "The Guianas" as

a topic in the course of lectures on

Latin America, I assume that the

Board of Directors has taken for granted

a special knowledge on my part of this

most interesting section of the earth's

surface. In fact, however, the knowl

edge that I possess, so far as it relates to

a personal contact, is derived from a sin

gle brief journey made to this region in

the spring of last year, undertaken almost

wholly for the purpose of satisfying an

old-time desire to see the great South

American forest, illumined by the

writings of Humboldt, Schomburgk, and

other great masters, before it was de

spoiled by man. The conditions of na

ture in this region as they exist today

differ but little from those of a hundred

years ago. It is true the force of civiliza

tion has invaded the wilderness in spots;

has marked out villages here and there;

but the aspects of this progress lie mainly

toward the ocean front, and the traveler

has but to travel a short distance into the

interior to find the wild and untrammeled

nature which so delighted Waterton.

In the vast area that stretches between

* Abstracted from an address delivered before the National Geographic Society, February

8, 1907.
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Indians in a "Dugout," near the Mouth of the Orinoco

the mouths of the Orinoco and the Ama

zon is a part of that great forest which

in magnitude and the exuberance of its

vegetal forms finds no equal on the sur

face of the earth. It is through this wil

derness that large and turbulent waters,

brown of color and almost unknown ex

cept to the geographer, discharge their

volume in masses as great as those of

the main rivers of Europe—the Rhine,

the Danube, the Volga. It is in this

region, too, that patches of lofty plateau,

seven and eight thousand feet or more

in elevation, speak in eloquent language

of changes in relief which the slow pro

cesses of denudation and land-movement

have brought about.

There are three Guianas, namely,

Dutch Guiana, French Guiana, and Brit

ish Guiana. Their characteristics are so

fundamentally alike that I will ask you

to bear with me if in my general descrip

tion, as well as in my characterization of

impressions, I refer to British Guiana

alone.

Almost the only change that one

notices today in the interior of British

Guiana, compared to what the country

was fifty or seventy-five years ago, is

that a certain amount of navigation has

been imposed upon some of its major

streams. Small steam craft, offering as

much comfort as one ordinarily wants,

and admirably adapted to surveying the

landscape, navigate the lower waters for

a distance of 60 to ioo miles of the Esse-

quibo, Demerara, Berbice, and Corentyn ;

and beyond, where rapids break the con

tinuity of the first reaches of smooth

water, their service is continued by minor

craft, some of them of an almost shiftless

character, which lure the traveler or pros

pector for an almost equal distance far

ther. In the entire region that is desig
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natcd British Guiana there

is practically not a single

roadway penetrating into

the interior. Such roads as

exist are those that follow

the contour of the ocean,

being implanted upon the

hard, dry sand which lines

the ocean for a long distance,

and the few miles follow

ing irrigation and drainage

canals, which strike out to

abandoned cane plantations

and to the few sugar mills

that continue with a fair

amount of success to wage

the strife against the com

petitive industry of beet-

sugar.

The first free impression

of nature that the traveler

obtains in llritish Guiana

is associated with the im

mediate surroundings of

Georgetown, the capital.

In the great expanse of

meadow land, the savannas

of the northern part of the

country, which stretch back

a distance of from two to

twenty and thirty miles, a

large stretch of country is

below sea-level, and is held

in position away from the

overflow of the ocean by the

construction of sea-walls

and sea-dams.

 

Photo by Angclo Heilprin

A Giant Three-toed Sloth

PROFUSION OF HF.RON'S, ALLIGATORS, ANA

CONDAS AMI AI.I. KINDS OF LIFE

The profusion of life that is met with—

the free life of birds, quadrupeds, and

reptiles—is most astonishing. While I

had expected naturally to see much of

this, yet I was wholly unprepared for the

reality, and it was a marvel to note how

little heed the animals take of the pres

ence of man. The meadows literally

swarmed with the wild fowl of the coun

try ; the great white heron, the ibis, egret,

and sptirwing were out in thousands,

caring little as to whether man was near

or far. You walk along the short roads

that have been constructed along the

canals and find almost every bush—

practically every tree and every bush that

line the road—alive with the hawk and

the eagle and other birds of prey, who sit

and plume themselves, seemingly regard

less of the passing strangers, who may

approach them to within five or six feet

or less.

The waters immediately about us, al

though not everywhere, teem with alli

gators, who likewise appear to bear but

little grudge against man. At times
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they come out into the roadway, and for

a while at least take possession in defi

ance of man.

I chanced to be an invited guest at the

residence of a prominent physician in

Buxton, a small hamlet situated a few

miles eastward of Georgetown, and had

there a rare opportunity of picking up

odd and striking facts pertaining to the

natural history of the region. On ap

proaching my host's house, which was

the type of the regularly constructed

"summer-house" of the people of that

country, I noted nailed over the veranda

the large skin of the water "kamudi,"

which 1 was told was the general name in

use for the water-boa, or anaconda. The

length of the specimen was twenty feet

seven inches. I naturally assumed that

it was a trophy extending back for a

number of years, and that the monster

had been killed in the backwoods of the

country ; but, on inquiry, I was told that

the reptile had been killed in close prox

imity to the house, and that only during

the past summer.

On a first afternoon's walk we stum

bled upon a specimen of the gray fox, and

likewise upon a crab-dog, which the

colored people were following and ston

ing in the manner of the "*coon"-hunt in

our own southern states. On the follow

ing morning a gray fox, its feet closely

tied together, was deposited on the steps

of our house, awaiting a possible pur

chaser.

In the course of a side railroad excur

sion, while waiting for a passing train,

I noted in the rear of the post-raised

station a single dark object, which for

a while baffled analysis, but soon resolved

itself into a large-sized manatee. It had

come in from the ocean in one of the

drainage canals and was cropping the

herbage in the puddle that surrounded

the depot.

In the course of a later journey up the

Essequibo River, close to the banks, we

passed a little troop of capybaras, per

haps six or eight in number, which had

come out of the forest to take advantage

of a protecting sand-spit. A few minutes

later a large black jaguar emerged from

the forest, and, wholly unmindful of our

presence, leisurely walked down the spit

in pursuit. We had a splendid oppor

tunity of watching this singularly grace

ful and lithe animal in a walk of some

150 to 200 yards.

This is the kind of life that still pre

sents itself to the naturalist. I am, per

haps, a little more insistent on this point

than seems necessary, but it is for the

purpose of correcting the impression that

the wild life of the tropics is everywhere

becoming a thing of the past. From all

that I could learn in Guiana, I should say

that there was little change in this life

since the day of the publication of Water-

ton's inimitable "Wanderings of a Nat

uralist."

THE GREAT PRIMEVAL FOREST

The great primeval forest, which is

perhaps represented on a more impressive

scale than anywhere else in South Amer

ica, is the same that was described by the

brothers Schomburgk in 1848 and 1850.

We traveled up the middle course of the

Essequibo River for seventy miles with

out finding a solitary clearing, not a

single break in all the forest, except

where tributary streams flowed into our

own. On both banks of this chocolate-

brown stream, at a distance of seventy

miles from its mouth, where the width of

the stream is still from one to two miles,

or four to five times the normal width of

the Mississippi River, the great curtain

of the primeval forest hangs virtually un

touched by man. If I were asked to

state briefly the distinguishing character

istics of this forest, I should find it diffi

cult to frame a reply, or to give to it

proper perspective in a comparison with

the forest elsewhere. The great South

American primeval forest is impressive,

is imposing, but at the same time it is

forbidding. With the great walls of

vegetation rising to a height of 175 and

200 feet, with the crown of the forest

carried at this enormous height above the

spectator, and with innumerable creep

ers and trailers binding the whole into an
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On the Banks of the Essequibo, British Guiana

almost impenetrable maze, the eye that is

on the exterior has difficulty in finding

points of rest or repose. But little sun

light penetrates into the recesses of the

interior, and what there is of it comes

out in scattered flecks of brilliantly re

flected light and not as sunlit areas.

In its botanical relations, the forest

does not look particularly tropical, if by

tropical we mean an aspect of vegetation

which is dominated by types that one

habitually associates with the lower

climes and whose general physiognomy

differs from the types of temperate re

gions. It is true that the eye fails to note

the familiar forms of the oak, the maple,

beech, birch, or poplar ; but the general

contour of tropical foliage, especially

where it appears lost in mass, is not very

different from that of these trees or of

trees that in one form or another make

up the bulk of the north woods. Except

where clumps of palms stand out in par

ticular relief, the trees of the South

American forest h; ve, apart from exceed

ing luxuriance and magnitude of dimen

sions, so nearly the characteristics in

foliage of the trees of our own region

that the traveler could easily misinter

pret the landscape of which they formed

a part. Even where palms are present,

they generally lose their crowns in the
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wall of vegetation that rises above them

and no longer appear as dominating or

physiognomic types in the landscape ;

they are hardly more than sporadic com

ponents of the vegetation.

It is only when we penetrate into the

interior of this great forest, when we

study the individual elements that com

pose it, that we begin to be impressed

with distinctive characteristics. One can

truly say that almost every tree of the

South American primeval forest is a

botanical garden of its own. Rising up

in supreme magnificence, the trunk

hardly sending out a branch before it has

attained a height of 125 or 150 feet, and

completely overgrown with creeping and

climbing plants, aroids and orchids, it is

as wholly different from the trees of the

northern woods as it well can be. The

tendency to spreading umbrella-like

crowns likewise differentiates the forest

components of the south, as do also the

giant buttressed roots which distinguish

so many of the species.

Alfred Russell Wallace, who has en

joyed unusual advantages for the study

of the general characteristics of tropical

vegetation, has emphasized as one of the

marked features of the tropical forest the

absence of flowers. He says, indeed, that

one may travel for weeks at a time along

the streams of the Amazon region with

out once realizing those aspects of floral

development which, whether by profu

sion of growth or by size and color, im

press the landscape of temperate regions.

This picture does not seem to apply to the

forest of the river banks of the Guianas.

and its inaccuracy has been pointed out

by that acute student of nature Mr M.

Turn. The streamers of purple, red. and

white which hang down over the forest

curtain easily recall in profusion and

wealth of color the flowers of the north—

the field daisy, clover, and buttercup. In

deed, it would be difficult to recall in

forests of the north, even as rare in

stances, that display of flowers which so

frequently repeats itself here.

The extraordinary passifloras, the cas

sias, the rhexias, and innumerable or

chids are a glory unto themselves. It is

only on or close to the banks of the

rivers that the forest in any way ap

proaches impenetrability. Farther in

ward, where the more majestic portion of

the forest is reached, there is compara

tively little undergrowth, and the giant

foresters stand up unbroken, like the sup

porting pillars the interior of a church..

The animal life of the forest surprised

me by its numbers. It was not the silent

wilderness, the nature that was hushed to

sound, that the writings of some natural

ists had led me to believe that it was.

From the early hours of morning until

sunfall, the forest rings with the cries of

the Toucan and parrot, while the metallic

tones of the chatterers and buzz-saw

beetle swing out in majestic cadence a

parting of the ways. At night-time this

side of the forest is silent ; but other

strange sounds—the fitful roar of the

howling monkey, the croak of the Suri

nam toad—give ample evidence that the

land is still of the living. It was this

way, at least, that I found the forest in

April. There were but few insect pests

to annoy one, and that assumedly om

nipresent torment of the southern wilds,

the mosquito, was virtually entirely ab

sent.

This brief picture is, without doubt,

not the true picture of the entire Guiana

wilderness, but it is an impression which

a few weeks' journey of wholesome

pleasure has brought to me.
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OUR FISH IMMIGRANTS

By Hugh M. Smith

Deputy U. S. Commissioner of Fisheries

ONE of the most important, exten

sive, and interesting lines of

utilitarian work conducted by

the federal government is the transplant

ing of native aquatic animals into waters

in which they are not indigenous, and the

introduction of fishes of foreign countries

into the United States. Most people are

familiar with the economically important

results of acclimatizing foreign species or

varieties of mammals and birds in our

country, and every one can recall some of

the many valuable vegetables, fruits, and

other plant products that are immigrants ;

but comparatively few people are aware of

the systematic and varied measures that

have been taken by the government for

increasing and enriching the supply of

food and game fishes of every section of

the country, and still fewer realize the ex

tent to which the commercial fisherman,

the sportsman, the youthful angler, the

farmer, and the public in general are in

debted to the National Bureau of Fish

eries and the state fish commissions for

providing many kinds of useful creatures

that did not originally inhabit given

waters.

OBJECTS OF acclimatization

When we contemplate our wonderful

aquatic resources—unsurpassed as a

whole for variety, abundance, and excel

lence—the question naturally arises as to

the necessity for planting non-indigenous

species in any of our waters. The occa

sion for such efforts comes from a num

ber of conditions which have been duly

considered by the authorities; among

these are:

(i) The depletion of the indigenous

fishes of given waters and the inability to

secure the reestablishment of those species,

either by restrictive measures or by arti

ficial propagation, owing to changed or

changing physical or biological condi

tions.

(2) The possibility of enriching the fish

fauna of a given water by introducing

more useful species than already exist

therein or by affording a greater variety

of fishes for food and sport.

(3) The existence of physical or other

conditions more inimical or unfavorable

to the native fishes than to other fishes

that might be introduced.

(4) The possibility of relieving the

drain on native species by providing new

objects for the pursuit of the angler and

the commercial fisherman.

(5) The desirability of reducing the

abundance or securing the extermination

of noxious fishes and other water animals

by planting fishes which will prey thereon.

Features of aquatic acclimatization

which may be noted especially are the in

terchange of products between the east

ern and western parts of the country, the

introduction of eastern fishes into new

waters of the east, and the importation

into the United States of fishes from

foreign countries. This work has af

fected not only the lake and pond fishes,

but also the migratory river fishes of both

seaboards and some strictly salt-water

forms; and since, for practical purposes,

the term "fish" has generally been con

strued as meaning every kind of animal

taken from the water for profit or pleas

ure, the operations have involved many

creatures that the biologist would not

class as fish.
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SOME INSTANCES OF UNWISE INTRODUC

TIONS

The seemingly benign and beneficent

work of transplanting water animals is

not wholly free from possibly harmful

results, analogous to those that have at

tended the transplanting of land animals,

of which the rabbit in Australia, the

mongoose in Jamaica, and the English

sparrow and Norway rat in America are

well-known examples. Even when such

transplanting is done advisedly and with

circumspection, there is a possibility of

untoward results that will offset any

benefits that may accrue. Injury may

arise from a general disturbance of the

"balance of nature" by the introduction

of new factors into given waters, or from

the supplanting of one kind of animal by

another less desirable. The ignorance or

indiscretion of private persons who un

dertake to introduce new creatures into

waters in which they are interested may

produce most disastrous effects, while in

a few instances carelessness or a mere ac

cident has had a far-reaching effect.

Great care has been exercised by the

Federal Fishery Bureau in making plants

of non-indigenous fishes, and injurious

results chargeable to it have been ex

tremely rare ; but eternal vigilance is

necessary, and many applicants for fish

become disgruntled because they are not

permitted to have their own way. Fine

trout streams may be quickly ruined

through the planting therein of bass, or

lakes stocked with some defenseless

valuable food-fish may be depleted by the

thoughtless planting of some compara

tively unimportant rapacious species.

Some of the states have been quick to

recognize the necessity for restricting the

planting of non-native fishes, and have

enacted laws prohibiting the introduction

of any fish not approved by the state au

thorities. One of the most persistent de

mands on the Bureau of Fisheries is for

black bass to stock western waters that

already contain an abundance of trout or

salmon. Such practice is little short of

criminal, and in all such cases where there

is reason to fear that valuable trout

waters may be ruined the Bureau takes

the precaution to defer to the judgment

of the state fishery officers.

One of the most unfortunate instances

of the destruction of one species by an

other is that of the grayling, a superb

food and game fish of which only three

colonies had survived some cosmic cata

clysm and had become established in

regions as isolated as Alaska, Montana,

and Michigan. In the last-named state

trout were recklessly planted in some of

the few streams inhabited by the gray

ling, with the result that the grayling has

been completely exterminated therein. It

is only in Tennyson's "Brook" that

here and there a lusty trout

And here and there a grayling

live in harmony together.

With the transplanting of eastern

oysters on the western seaboard, there has

been introduced one of the small boring

mollusks or drills which is very injurious

to oysters on the Atlantic coast and is

maintaining its reputation in California.

It has become very abundant, and several

years ago was reported to be destroying

annually oysters to the value of $30,000.

Another unfortunate case of accidental

or unintentional acclimatization is that of

the alewife in Lake Ontario. By means

of canals, the alewife found its way from

the Delaware or Hudson River into Lake

Ontario, and there soon became excess

ively abundant; but lack of food or the

changed habitat resulted in a stunted

race of no economic value, and further

more this fish is subject to a periodical

epidemic which kills millions each season ;

these pile up on the shores or pollute the

water, and prove such a menace to health

that the local authorities are often put to

considerable expense in removing them.

It is possible, however, that by serving as

food for other fish the alewives in Lake

Ontario are saved from the stigma of

being unmitigated nuisances.

Another untoward aspect of the ac

climatizing of native fishes is the annoy

ance or confusion which may come to
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future students of geographical distribu

tion and variation. A phase of this work

is seen in the long-continued and whole

sale planting of shad from the Potomac,

Susquehanna, and Delaware rivers in

practically every other stream on the At

lantic coast, with the result that what

ever local varieties or races of shad may

once have existed are now no longer

recognizable. Some years ago I under

took to verify the oft-repeated contention

of old fishermen, that shad from different

parts of the coast exhibit peculiarities of

form and color ; and, as a matter of fact,

this was to be expected, from the views

now held regarding the migration of the

species—the schools that enter a given

region, such as Chesapeake Bay or the

Gulf of Maine, not being made up of in

dividuals hatched in numerous or widely

separated hydrographic basins, but con

stituting a definite contingent whose im

mediate and remote ancestors had fre

quented the same waters. In this inquiry

many thousands of specimens from the

Saint Johns to the Kennebec were criti

cally examined, but with only negative re

sults, so far as the existence of local

races was concerned, and the conclusion

was reached that the promiscuous artifi

cial mixing of shad in the different rivers

had led to the final obliteration of what

ever differences had originally existed.

Fortunately the artificial extension of

the range of our interior and coastwise

fishes is not so serious a matter now as

it would have been earlier, for the sys

tematic examination of our lakes and

streams under federal and state auspices

has gone so far that the natural geograph

ical range of nearly all our fishes has

been accurately determined.

EASTERN FISH IN NEW EASTERN WATERS

In all the waters of the eastern half

of the country the range of all the im

portant native food and game fishes has

been extended artificially. Very exten

sive work has been done with the black

basses, the crappies, the rock bass, the

brook trout, the land-locked salmon, the

lake trout, and the more desirable cat-

fishes, while a number of very excellent

fishes with restricted original distribution

have been judiciously scattered and thus

brought to the notice of thousands of peo

ple who would otherwise never have

known them.

The debt that sportsmen owe to the

fishery service of the United States and

the several states for their acclimatiza

tion work is heavy and increasing yearly,

and the obligation is shared indirectly,

but not the less actually, by hotel-keepers,

boatmen, merchants, land-owners, and

others. There could be cited numerous

concrete examples of the varied benefits

that have come to communities through

the stocking of local waters with non-

indigenous species. In some cases .the

improvement in the fishing has so in

creased the influx of people that land

about the waters has increased several

hundred per cent in value in a few years.

SALMON IN HUDSON AND DELAWARE

RIVERS

A controversy was waged for many

years over the question whether the Hud

son was originally a salmon stream. The

chief basis for the belief that the Atlantic

salmon frequented that river in former

days was the mention of salmon in sev

eral early Dutch documents and in va

rious entries in the log of the Halfmoon

during Henry Hudson's memorable visit

to the river in 1609. No salmon were

actually caught by Hudson's crew, and

there is every reason to believe that the

fish they saw and the fish referred to

in the records of New Holland were some

other species. Certain it is that there

is no evidence of the existence of salmon

in the Hudson, except possibly as mere

stragglers, at any time during the eigh

teenth century or in the nineteenth cen

tury, until about 1890, when the national

government, cooperating with the State

of New York, attempted to establish the

salmon in this noble river—a feat that

would have meant a great deal to anglers,

net fishermen, and the general public.

It is a matter of no little interest that

as early as 1771 the colony of New York



388 The National Geographic Magazine

had under consideration the question of

transplanting salmon from Lake Ontario

or from neighboring rivers to the Hud

son, and in that year, at the instance of

the corporation of Albany, a law was

enacted prohibiting for a term of years

the taking of such introduced fish. This

project, however, does not appear to

have been followed up, and it remained

for the present generation to give it a

trial. The states bordering on the Dela

ware were also solicitous for the intro

duction of salmon into that stream, which

had never contained salmon, and the test

was made therein about the same time.

Of the many salmon streams that New

England once had, the only one that has

survived is the Penobscot, and this has

been maintained solely by artificial means,

for natural spawning has for some years

practically been suspended. It was at the

well-known salmon hatchery located on

Craig Brook, a tributary of the Penob

scot, that the young fish for stocking the

Hudson .and Delaware were hatched and

reared. Rather liberal plants were made

for several years, beginning in 1890, and

in the fifth year after the first deposits

mature fish began to be caught in the

nets of the shad fishermen. It is a matter

of record that over 300 salmon weighing

10 to 38 pounds were caught illegally in

the Hudson in 1895, and fully 300 were

taken in the Delaware in the same year

and sold. This gratifying outcome was

widely heralded as establishing the feasi

bility of inducing a permanent supply in

these rivers; but, unfortunately, when

the planting of young fish was discon

tinued the run of adult fish in due time

declined, and today those waters are as

free from salmon as they ever were.

These efforts, however, were not alto

gether useless, since they showed (1)

that the young fish ran to sea, remained

in the vicinity of the rivers until mature,

and then were impelled by the spawning

instinct to return to the same rivers, and

(2) that the streams proved unfavorable

for natural reproduction, for there is little

or no evidence that effective spawning

took place.

Whether the making of large plants

for a long series of years would eventu

ally establish the salmon in these two

rivers and in others formerly inhabited by

the fish is perhaps an open question, but to

my mind is very doubtful. The physical

conditions in most of our northern

streams are each year becoming more un

suitable for such species because of ob

structions, pollutions, clearing of forests

at their headwaters, etc. ; and if it is pos

sible to establish any kinds of salmon

therein the greatest chance for success

lies with some of the less fastidious west

ern species.

STOCKING THE POTOMAC WITH NEW

EISHES

As- an example of what may be done

for a large stream in the way of bene

ficent acclimatization, the case of the Po

tomac River may be cited. The com

mercial fisherman, the professional fly-

caster, and the casual angler all have

cause to render profound thanks for what

has here been accomplished in their in

terest.

The most valuable non-indigenous

fishes now inhabiting the Potomac are

the small-mouth and large-mouth black

basses. Ichthyologists and fish culturists

are well aware that these most excellent

food and game species are not native to

this river, but their introduction occurred

so long ago that the general public has

lost sight of the interesting facts con

nected therewith. It was in 1854, shortly

after the completion of the Baltimore and

Ohio Railroad, that a lot of small-mouth

black bass from the Ohio River were

brought east in the water tank of a loco

motive engine and liberated in the basin

of the Chesapeake and Ohio Canal at

Cumberland. Having free access to the

Potomac, the fish soon found their way

to various parts of the river, and inside

of ten years literally swarmed in all the

tributaries from Mount Vernon to the

headwaters. At the present time the

species affords much sport from Wash- ,

ington to Harpers Ferry and beyond, but

is not common below the capital. The
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introduction of the large-mouth black

bass into the Potomac basin was accom

plished by the Bureau of Fisheries in

1889, the first plants being made in the

Shenandoah and later in the vicinity of

Washington. By 1896 the fish had be

come remarkably abundant, and now it

is taken in large numbers by net fisher

men and anglers in all the lower fresh

water reaches of the river.

The strawberry bass and the crappy

were established in the Potomac by the

Bureau of Fisheries in 1894, and both

are now common in a long stretch of the

stream from Alexandria upward. They

are excellent food and game fishes, and

many are caught by anglers and many are

sold in the Washington markets. Other

members of the bass family that have

been colonized in the Potomac are the

rock bass, the warmouth, and the blue-

gill.

As a result of plants of fry between

Washington and the Great Falls, the

wall-eyed pike or pike perch, the largest

and most valuable member of the perch

family, has been acclimatized and for five

or six years has been attracting attention.

It is not yet very numerous, but ap

parently is becoming more so each season

and in time should prove a valuable ad

dition to the supply of fishes caught for

market and for sport.

Not the least important of the additions

to the Potomac fauna are two catfishes

from the Mississippi basin. One of them,

the spotted or blue cat, is probably the

best of the tribe, inhabitating cold, run

ning water, having dainty feeding habits,

possessed of game qualities scarcely in

ferior to those of the bass, and being ex

cellent food. Small plants of adults and

yearlings were made at Quantico, Vir

ginia, and Woodmont and Hagerstown,

Maryland, in 1889, 1891, and 1892; and

since 1899 the fish have been taken in

increasing numbers each year, especially

between Washington and Little Falls,

many of them weighing 10 to 20 pounds.

Recently there have appeared in the river

considerable numbers of another species,

the great fork-tailed cat, of the introduc

tion of which there was no record; so

it is evident that the young were mixed

with the spotted cats and were overlooked

when the plants were made. This fish

reaches a weight of more than 100 pounds

in its native waters, and examples taken

from the Potomac by line fishermen have

weighed upward of 30 pounds.

CONTRIBUTIONS OF THE EAST TO THE WEST

Probably the most noteworthy results

attending the introduction of aquatic ani

mals into new regions have been seen in

the Pacific states, and represent contribu

tions from the eastern seaboard. Among

the eastern fresh-water fishes that have

been firmly established and more or less

widely colonized in the Rocky Mountains

or in regions beyond the mountains are

the large-mouth black bass, the crappy,

the yellow perch, the pike, several cat-

fishes, various sun-fishes, the land-locked

salmon, and the brook trout. The sports

men of all the western states are now af

forded excellent black-bass and brook-

trout fishing. Migratory eastern river

fishes that have been permanently intro

duced into the Pacific streams are the

striped bass and the shad, and the eco

nomic results therefrom are without

parallel in the entire history of migratory

fishes. Chief among the marine inverte

brates of the Atlantic coast that are now

found on the west coast are the oyster

and the soft-shell clam.

A few years ago a fishery official of an

eastern state made the prediction that

the brook trout is doomed and will be

unknown, as a wild species, a few genera

tions hence. This gloomy prognostica

tion is perhaps justified if restricted to

certain streams of New England and

New York, where pollution, obstructions,

and deforestation have already destroyed

many fine waters and are ruining others ;

but in the eastern lakes the brook trout

is more than holding its own, while the

west is prepared to afford unsurpassed

trout fishing for the entire country. The

attention of anglers should be directed

to Colorado, which has known the brook

trout for only a few years, but is now
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more thoroughly stocked than any other

state. So successful has been the work

of acclimatization in Colorado that the

government now draws on that state for

most of its supply of brook-trout eggs,

which are obtained chiefly from wild fish

in mountain streams and lakes; and it

is in accord with the eternal fitness of

things that the progeny of Colorado

brook trout should be used for replenish

ing the very eastern waters from which

the original stock was taken for introduc

tion into Colorado.

It is generally conceded that the Yel

lowstone National Park affords some of

the very best trout fishing to be had any

where in the world. The thousands of

anglers who have dropped their lines in

the limpid waters of that wonderland

and the thousands and millions who are

yet to enjoy the delights of fly-fishing and

trolling amid those most inspiring scenes

have been and will be indebted to the

paternal solicitude of the federal govern

ment, which has not only stocked lakes

and streams of the park which had from

time immemorial been entirely destitute

of fish life, but each season, in a quiet but

effective way, takes steps to maintain and

increase the supply of trouts. Further

more, a commendable policy has been

adopted and adhered to by which differ

ent kinds of trouts are kept in separate

waters, so that the park gives opportunity

for the most varied and at the same time

the most specialized trout fishing. Thus,

in one river basin the black-spotted trout

exists to the exclusion of other species,

in another the rainbow, in another the

brook, in another the lake, and in others

several European trouts.

SHAD ON PACIFIC COAST

The colonizing of the shad on the Pa

cific coast was one of the greatest achieve

ments in fish acclimatization. Aside from

the important economic results, the ex

periment was noteworthy because of cer

tain changes that have occurred in the

habits of the species, and because the

feat of transporting shad fry across the

continent at th.at early day was justly re

garded as remarkable, and had a marked

influence on the development of fish

transportation, which has now attained

such perfection. With the experiment

were associated two of the pioneer fish

culturists of America, whose names and

fame are known the world over—Seth

Green and Livingston Stone.

It was in 1871 that the California Fish

Commission made arrangements with

Seth Green to take to California a lot of

young shad from the Hudson River. He

started with 12,000 newly hatched fish

in four 8-gallon milk cans, and by inde

fatigable efforts succeeded in carrying

his delicate wards to the Sacramento

River and planting 10,000 of them at a

point 275 miles above Sacramento. In

1873 Mr Livingston Stone, of the U. S.

Fish Commission, carried to the Sacra

mento a second lot of shad, 35,000 in

number, also from the Hudson River.

In 1876, 1877, 1878, and 1880 further

plants, aggregating 574,000, were made

in the same river. In 1885 and 1886 de

posits aggregating 910,000 were made in

the Columbia River. No shad fry were

introduced into the Sacramento after

1880 or into the Columbia after 1886.

That the shad found the waters of the

Pacific states entirely congenial was

quickly demonstrated. In April, 1873,

a shad 1 year 9 months and 20 days old

and weighing 3 pounds was caught in

the harbor of San Francisco, and the

lucky fisherman was paid a reward of $50

offered by the California commissioners

for the first shad. In a short time many

more were taken in the vicinity of San

Francisco; by 1879 they had become

numerous; by 1883 the supply in some

places was reported as almost unlimited,

and a few years later the shad were re

garded as one of the most abundant food

fishes of California, and the price to

fishermen and consumers was less than

in any other state.

Shad were first taken in the Columbia

in 1876 or 1877, so it is evident that an

offshoot from the California colony soon

migrated northward and had already es

tablished itself when the new emigrants
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arrived from the east, 8 or 9 years later.

By 1881 the fish seems to have become

distributed along the coast of Washing

ton, and in 1882 reached Puget Sound.

It was 9 years later, however, when the

first pioneer was recorded from Fraser

River, and the sarr • year there was a

report of shad in Stik'ne River, southeast

Alaska. In 1904 a fine roe shad caught

at Kasilof, on Cook Inlet, was the first

known arrival in that remote region. To

the southward the fish is found as far as

Los Angeles County, and the present

range of the species thus extends along

about 4,000 miles of coast. It is not im

probable that the migrations of the shad

will extend still farther. Twenty years

ago, when the fish was found along only

2,000 miles of coast—from the Golden

Gate to Puget Sound—the national fish

commissioner at that time suggested that

the species would follow the track of the

Asiatic current and eventually reach the

coast of Asia and establish itself in some

of the great rivers. This prognostication

has not yet been realized.

The two great centers of the shad's

abundance are the Sacramento basin and

the lower Columbia River, and it has

been asserted that in either of these

waters more shad could be taken than in

any other water-course in the country.

The catch affords an inadequate criterion

of the shad's abundance, for fishermen

and dealers report that it would be easily

possible, should the demand warrant it,

to treble or quadruple the present yield,

as most of the fish are now taken inci

dentally in apparatus set primarily for

other species.

Viewed from the purely business .stand

point, the transplanting of shad to the

Pacific coast has been a remarkably good

investment. As near as I can ascertain,

the total cost of the experiment was un

der $4,000, and the results in California,

Oregon, and Washington have been ap

proximately as follows :

Annual catch at present time... 1,500,000 lbs.

Aggregate catch to end of 1906. . 13,250,000 lbs.

First value of aggregate catch $302,000

Were it not that the shad has to com

pete with a great variety and abundance

of other excellent fish, for which there is

a strong predilection born of habit and

sentiment, this species would be in the

front rank of west coast fishes in the pop

ular estimation. Notwithstanding its ex

cellence, abundance, and cheapness, it is

not very popular in the west, but there

are indications that it is becoming more

generally appreciated.

It is not an altogether unreasonable

suggestion that a few generations hence

eastern people will be compelled to obtain

their shad from Pacific waters, for the

very destructive fishing methods now

pursued in the eastern rivers are having

a most disastrous effect on the perpetua

tion of the species, and in some streams

the death knell of the shad has already

been sounded. Rivers on which the gen

eral government has been conducting

shad-hatching operations for 30 years

have recently been deprived of practically

their entire run of spawning fish, and the

hatcheries have been rendered useless.

The cultivation of shad on a small scale

was begun in the Columbia River in

1906.

STRIPED BASS ON PACIFIC COAST

The history of the introduction of the

striped bass on the western seaboard is

quite similar to that of the shad, and the

results have been equally striking. In

1879 the Federal Fishery Bureau planted

in an arm of San Francisco Bay about

135 striped bass, mostly il/2 to 3 inches

long, from the Navesink River, in New

Jersey. A second plant of 300 small fish

from the Shrewsbury River, New Jersey,

was made near the same place in 1882.

There were no other transhipments of this

species; and in contemplating the out

come of this experiment after the expira

tion of a quarter of a century, well may

we exclaim, "How great a fishery a little

plant hath made!"

The striped bass found the waters of

San Francisco Bay and its tributaries as

congenial as did the shad, and has shown

an almost uninterrupted increase in abun
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dance to the present time. A number of

years ago the California striped-bass

catch exceeded that of any other state,

while now it surpasses that of any group

of states along the eastern seaboard.

From the San Francisco region the

species has gradually spread up and down

the coast, and its range may eventually

equal that of the shad. Up to 1896 the

fish had not been reported outside of Cali

fornia, but several years ago it began to

run in some of the coast rivers of Oregon,

and in the fall of 1906 half a dozen fine

specimens were caught in traps at the

1 mouth of the Columbia River, the first

recorded from that stream.

The striped bass, far removed from its

ancestral home, has maintained the en

viable reputation it enjoys in the east, and

is freely recognized by its new friends

as one of the best food and game fishes

of the Pacific coast. It has become a

prime favorite with anglers, and I should

not be surprised if a vote would show that

it is now the leading game fish of Cali

fornia. As every one knows, the striped

bass always commands a high price in

the east, and is often to be ranked as a

luxury; but its abundance in California

waters has so reduced the cost to con

sumers that even the frugal Chinese can

afford to eat it, and a comparison made

some years ago showed that throughout

the year the San Francisco dealers were

underselling the New York dealers by

many points. The economic importance

of the introduction of the striped bass

on the Pacific coast may be judged from

the following figures :

Entire cost of transplanting less than. . $1,000

Annual catch in recent years 1,750,000 lbs.

Value of same to fishermen $105,000

Aggregate catch to end of 1906. . 14,960,000 lbs.

Total value to end of 1906 $812,000

CONTRIBUTIONS OF THE WEST TO THE

EAST

The fishes which the western states

have given to the remainder of the coun

try belong to the trout and salmon family,

and up to the present represent only two

species that have been actually acclima

tized in eastern waters; these are the

rainbow trout and steelhead trout. Ex

periments are now in progress with sev

eral other trouts, and, more important,

systematic efforts are being made to es

tablish several of the Pacific salmons in

New England waters. If this should be

accomplished, the fi n debt that the west

now owes the east for courtesies rendered

and benefits conferred will largely be

liquidated.

The foremost contribution of the west

to the east is the rainbow trout. This

fish, which is one of the finest American

salmonoids and has long been the subject

of fish-cultural operations, is native to the

streams of the Sierra Nevada and the

Coast ranges. Beauty, large size, rapid

growth, hardiness, food value, and game

qualities combine to make this a general

favorite. By anglers it is usually rated

next to the brook trout, although many

consider it fully as gamy as the latter fish.

The transplanting of this species in

regions east of the Rocky Mountains has

been a conspicuous success and has

proved a decided boon to many communi

ties. Its acclimatization by the general

government was first undertaken in 1880,

although it is probable that some years

prior thereto small plants had been made

in new waters by state commissions or

private persons. The rainbow trout has

now been introduced into nearly every

state and territory, and has become one

of the most generally known fishes in

every part of the country. In Michigan,

Missouri, Arkansas, Nebraska, Colorado,

Nevada, and throughout the Alleghany

Mountain region, its transplanting has

been followed by especially noteworthy

results. Its position in the streams and

lakes of the eastern states is that of a

substitute and not a rival of the brook

trout. It is well adapted for the stocking

of waters formerly inhabited by the brook

trout, in which the latter no longer thrives

on account of changed physical condi

tions ; it is also suited to warmer, deeper,

and more sluggish waters than the brook

trout finds congenial.

The rainbow trout is subject to much
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variation, and numerous varieties or

species are now recognized. The form

that has been most extensively cultivated

and disseminated came from McCloud

River, in California, the site of the first

salmon-hatching work in the west. This

stream is fed by melting snows on Mount

Shasta, and its picturesqueness is worthy

of the beautiful fish it has given to the

outside world. The station in the east

at which the species has been most largely

propagated is at Wytheville, in the Alle

ghany Mountains of southwest Virginia.

Ichthyologists have not fully decided

whether the steelhead trout of the Pa

cific Coast rivers is a distinct species or

only a rainbow trout that has the habits

of the salmons. In the west it is classed

with the salmons because of its size and

migrations ; but in the east it has readily

taken on the characteristics of a strictly

fresh-water species, and has become a

competitor of the land-locked salmon.

The first successful attempt to bring this

excellent food and game fish within reach

of the people east of the Rocky Moun

tains was in 1896, when the planting of

fry in rivers at the western end of Lake

Superior was begun. In the following

year many fine specimens were caught in

those streams, and in 1898 fishermen set

ting nets in deep water for lake trout

began to take large steelheads along the

American and Canadian shores of the

lake, and in the same year fly-fishermen

of Duluth caught in French and Sucker

rivers not less than 2,000, the largest 28

inches long. The species is now firmly

established in Lake Superior and will

doubtless in time spread to others of the

Great Lakes. The Bureau of Fisheries

has recently begun the hatching of eggs

from wild fish taken in streams near

Duluth. Each season eggs of the steel-

head are sent from points on the Pacific

coast to stations in the east where the

hatching in completed, and the species

has obtained a firm hold in a number of

New England lakes and has proved an

acceptable addition to the fish supply.

A group of trouts of the rainbow series

inhabits a circumscribed area in the high

Sierra Mountains of southern California

in the vicinity of Mount Whitney. All

of them are extremely handsome, and two

of them, known as golden trouts, only

recently discovered by the Bureau of

Fisheries, may fairly be regarded as

among the most dainty and beautiful of

the entire trout tribe. One has been

named for that charming writer of west

ern sketches, Stewart Edward White ; the

other enjoys the distinction of bearing the

name of that mighty hunter and fisher

man, Theodore Roosevelt. It lives in

a snow-fed creek on the southern slope

of the Sierras, and its habitat is so re

stricted and the number of individuals is

relatively so few that grave fears have

been felt that what is easily possible

might quickly come to pass—the com

plete extermination of the species. The

Federal Fishery Bureau has therefore sent

to the scene a party which has brought

out on the backs of mules, over an ex

tremely difficult, almost perpendicular,

trail of 20 miles, a brood stock of golden

trout, and has transferred them to va

rious suitable stations at which they will

be cultivated. If all goes well, it will be

only a few years before anglers in all

parts of the country are casting flies for

the golden trout, whose gameness equals

its beauty.

PACIFIC SALMON FOR EASTERN STREAMS

The most momentous experiments in

fish transplanting now. in progress are

addressed to the Pacific salmons, and per

haps the greatest boon the west is

destined to confer on the east is the re

plenishing of the New England streams

with salmon. The physical conditions in

the streams that formerly were inhabited

by the Atlantic salmon forbid the possi

bility of ever reestablishing that species,

but it may be that some of the Pacific

salmons will find those waters congenial.

Trials in the east began with the Chinook

salmon—the largest and best of the

tribe—and there have been a few en

couraging successes reported from the

Saint Lawrence basin and from Maine;

but it would appear that this species re
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quires conditions that it does not find.

Experiments are now in progress with

the silver salmon and the humpback sal

mon—species of little value for canning,

but exceedingly good when eaten fresh.

Each fall for a number of years several

million eggs have been shipped across the

continent to be incubated in the Maine

and other eastern hatcheries and the re

sulting young planted in all suitable

waters along the coast. These fish re

quire smaller streams for spawning pur

poses than the Chinook or the Atlantic

salmon, and the Bureau is quite hopeful

that they will take kindly to many of the

coastwise streams of New England, and

it is not improbable that some mature

specimens may be found in the Maine

rivers this season.

ATLANTIC OYSTERS ON PACIFIC COAST

The native oyster of the Pacific coast is

a small species, with a strong coppery

flavor that persists under all conditions of

growth and even after cooking. To a

person who is acquainted with the

luscious oyster of the east coast, the west

ern species is an unsatisfactory substi

tute, and there are many people on the

Pacific coast whose local pride and per

sistent effort have not enabled them to

overcome their repugnance to it. It was

therefore a great boon when, at a com

paratively early date, the Atlantic oyster

was introduced and took its proper place

as the best molluskan food of the Pa

cific seaboard.

The origin of a very extensive Cali

fornia industry dependent on the eastern

oyster is said to have been due to a mere

expedient to avoid loss. About 1869 a

San Francisco fish firm ordered three car

loads of large eastern oysters. This was

the first shipment of the kind, and the

market was overstocked, so the con

signees were obliged to dump a part of

the cargo in San Francisco Bay. The

oysters thrived and subsequently yielded

a handsome profit; and this enforced ex

periment has led to an important trade,

and to the inauguration of a system of

oyster culture that has remained unique.

A number of oyster-planting companies

are now engaged in bringing one- and

two-year old oysters from New York and

vicinity and planting them in various

parts of San Francisco Bay, where large

areas are now devoted to the cultivation

of this mollusk. The oysters grow

rapidly, retain their native flavor, and are

marketed at very remunerative prices

after being on the beds for two and three

years. The supply is chiefly kept up by

annual replenishment from the east, the

oysters being brought in refrigerator cars

holding 150 to 200 barrels; some seasons

the shipments have amounted to 100 or

125 carloads.

The planting grounds are surrounded

by substantial stockades, which serve the

twofold purpose of keeping out poachers

and preventing the destruction of the

oysters by sting-rays, large schools of

which visit the bay at certain times each

year. The plantations are overlooked by

watch-houses on piles, which are head

quarters of the men employed in the

working of the beds. As required, the

oysters are tonged into large scows and

transferred to floats, in which they are

retained while being culled. Oysters

large enough for sale are placed in boxes

or sacks and shipped to market, while the

small oysters and the shells are replanted.

California enjoyed a monopoly of this

industry for many years. In 1894 the

Bureau of Fisheries made a successful

plant of 80 barrels of eastern oysters in

Willapa Bay, Washington, and demon

strated to the people of the northwest

coast the possibility of growing to

marketable size in their waters oysters

brought from the Atlantic. Private com

panies have now undertaken the business

in Willapa Bay, Puget Sound, and sev

eral other points in Washington and in

Yaquina River in Oregon, and the out

look is quite favorable for the develop

ment of a remunerative trade.

The one drawback to the complete suc

cess of this business is the necessity for

depending on the east for keeping up

the supply. This is particularly true of

Oregon and Washington, where the
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water is too cold to permit the eggs of the

transplanted oysters to develop. In San

Francisco Bay, owing to the warmer

water, a small but apparently increasing

proportion of the output represents

oysters that have been produced locally.

How large a factor in the Pacific states

fisheries the Atlantic oyster has become

may be appreciated when it is stated that

it is exceeded in value by only the sal

mons, and that the annual output now

reaches $600,000 to $700,000.

The soft-shell clam, accidentally car

ried across the continent with the oyster,

has thrived well ; has been retransplanted

from California to Oregon and Wash

ington, and is now yielding the fisher

men an annual income of about $30,000.

UNITED STATES FISHES IN OUR INSULAR

POSSESSIONS

It seems to be pretty definitely under

stood now that the American Constitu

tion does not necessarily follow the flag.

In this respect it differs from American

fishes, of which quite a number of species

have already become established in our

insular possessions and are enjoying all

the privileges accorded them at home,

while various others will doubtless in

time prove valuable additions to the

fauna of Porto Rico, Hawaii, and the

Philippines.

While the fresh waters of the Ha

waiian Islands are too small and unstable

to permit very extensive results from ac

climatization, experiments have been con

ducted with quite a number of species.

A single attempt to establish the large-

mouth black bass has been unsuccessful,

but there is reason to believe that this

fish may do well in some of the ponds.

Bullheads from California have been

planted in the same waters, and should

easily be established if desired. Frogs,

introduced as early as 1879, have become

abundant on several of the islands and

are now reaching the Honolulu market.

Besides their value as food, they have

proved beneficial to cattle-growers by

consuming large numbers of fluke-worms

inhabiting the shores of the ponds and

pools.

An especially interesting case of fish

acclimatization in outlying territory was

the recent planting in the rice fields of

the Hawaiian Islands of several thousand

viviparous and other minnows from

Texas, for the purpose of destroying mos

quitoes. The mosquito-eating propen

sities of these species at home are well

known, and it is reported that the fish

have given a good account of themselves

in Hawaii.

In the spring of 1907 a consignment of

large-mouth black bass left San Fran

cisco for the Philippine Islands, where

the fish will be planted in closed waters

pending a determination of the best

points at which to liberate them and

their progeny.

Among the Asiatic fishes now com

monly found in the Hawaiian Islands are

the carp, the gold-fish, a cat-fish, and a

serpentheaded-fish—all introduced by

Chinese or Japanese and used chiefly by

those people. The carp and the gold-fish

have also been introduced by them into

the Philippines.

FOREIGN FISHES IN THE UNITED STATES

The introduction of foreign water ani

mals into the United States has been

much less extensive than the importa

tion of plants and land animals, the pri-'

mary reasons for this being the greater

difficulties of transportation and the all-

sufficient richness of our own waters in

almost every kind of products. Quite a

number of Old World fishes have been

successfully planted in our waters, and

some of them have become very well

known in various parts of the country.

The introduction of several others has

been attempted, but has met with failure.

Two of the best-known European

trouts—the brown trout and the Scotch

lake trout, or Loch Leven trout—have

been cultivated in the United States for

a score of years by both national and

state fishery bureaus. These fish have

been planted chiefly in private waters,

some of which have been well stocked;
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but they are not so highly regarded or so

valuable as our native trouts, and the

demand for them is decreasing. The

Swiss lake trout has been handled on a

small scale for some years, and recently

has been planted in some of the Adiron

dack lakes—very appropriate waters,

where it should prove a valuable addition

to the supply of game fishes. A number

of fine, large examples have recently been

caught, and the success of the plants

seems assured. The sea trout of Europe,

whose migrations to and from the rivers

are quite similar to those of the salmon,

has been under semi-domestication in

New England for many years, and is now

being cultivated in ponds at a number

of places. The fish are not permitted to

run to sea, but this enforced change of

habit does not appear to influence them

very unfavorably. As food and game

they have no advantages over native

species, and probably all that can be said

in their favor is that they add to the va

riety of fishes useful for the stocking of

private preserves or lake systems.

Other Old World fishes now very

familiar in this country are the gold-fish

or golden carp, the golden ide or golden

orfe, the tench, and the paradise-fish.

The gold-fish is native to China and

Japan, where it has been cultivated for

centuries, and it is now domesticated in

nearly every civilized country. Many

millions are raised annually by amateurs

and professionals in the United States,

and the money value of the gold-fish in

dustry is really very great. The gold-fish

and the golden ide are used almost

wholly for ornamental purposes, al

though both have in some places escaped

into ponds and streams and are occasion

ally seen in the markets. After a few

generations in a wild state, the gold-fish

loses its bright colors and reverts to the

dull brown color of its Asiatic ancestors.

The tench is a handsome species, with

a rich brownish-green color and very fine

scales ; it is found in some numbers in

the Potomac and perhaps in other

streams, and it is now reaching the

Washington market in small quantities,

but its sluggish habits and carpish affini

ties will probably never permit it to at

tain a high reputation in this country,

although it is esteemed in Europe, and is

really a first-class table fish when taken

from suitable waters. A pretty culti

vated variety, of a bright golden-yellow

color, with a few round brownish-red or

blackish spots, is desirable for aquaria

and fountains. The paradise-fish, a na

tive of Burma, is a small aquariam spe

cies with interesting breeding habits.

THE CARP

The best-known, most widely distrib

uted, and most important of our fish im

migrants is the carp, usually called the

German carp, a native of Asia, but cul

tivated for many centuries in Europe,

whence were brought to this country

about 30 years ago the improved varie

ties—the leather carp, blue carp, and

mirror carp.

The carp has received an extraordi

nary amount of criticism, mostly un

favorable, during recent years; no other

fish, in fact, has ever come in for so

much vituperation. In some communi

ties the carp question has at times over

shadowed the tariff, the trusts, and high

finance; and there are places where it is

almost as much as a man's life is worth to

raise his voice or lift his pen in favor of

this Mongolian alien. Without entering

into a discussion of the carp question and

without undertaking to make any apology

for the carp, it may be said that most of

the attacks on its reputation have been

unfair, and that a better knowledge of

the objects and results of the introduc

tion of the fish into American waters

would greatly reduce the number of peo

ple who place the carp in the same cate

gory of nuisances as the English spar

row. Although small numbers of carp

were imported by private individuals be

fore the introduction and distribution of

the species by the general government,

the latter was solely responsible for the

present continental distribution of the

fish, and to it, as represented by the Na

tional Fish Commission, must be ascribed
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whatever credit or blame is due. In his

1878 report to Congress, Professor Baird

said :

"The carp has been domesticated in

Europe from time immemorial, and rep

resents among the finny tribe the place

occupied by poultry among birds. It is a

fish adapted to the farmer's ponds and to

mill-dams, less so to clear, gravelly rivers

with a strong current. Where there is

quiet water, with muddy bottom and

abundant vegetation, there is the home of

the carp; there it will grow with great

rapidity, sometimes attaining a weight of

three to four pounds in as many years.

It is a vegetable feeder and not depend

ent upon man for its sustenance. As an

article of food, the better varieties rank

in Europe with the trout, and bring the

same price per pound."

The limitations of the carp, as thus

defined and as recognized and acknowl

edged at the time of its introduction, have

been to a great extent overlooked or ig

nored, and to this is to be attributed

much of the carp's disrepute. It has been

planted under conditions as inappropri

ate as would be the stocking of a game-

bird preserve with foxes or the raising

of rabbits in a meadow overrun with

hounds.

The indictment against the carp in

America is long and formidable. It is

charged with being unfit for human food,

with being very injurious to other and

better fishes, and with being very de

structive to ducks and other wild fowl

by uprooting the wild celery on which

they feed, to say nothing of various minor

accusations.

It is not necessary to discuss these

points, and it will suffice to say (1) that

special investigation has shown the carp

does exceedingly little harm to any other

fish, as any one would expect from its

known habits and anatomical peculiari

ties ; (2) that the injury done to the feed

ing grounds of wild fowl has been grossly

exaggerated; on one hand, a scarcity of

ducks may occur entirely independently

of the presence of carp, and, on the other,

a great abundance of carp may be coex

istent with an undiminished growth of

wild celery; and (3) that the carp is a

food fish of very great importance, and

to say anything to the contrary is to

ignore facts.

We may profitably dwell a little on this

last point, because a few people are

aware of the economic value of this fish

at the present time or appreciate the role

it must inevitably continue to play in this

country, for the carp is already the most-

widely distributed American fish; it can

no longer be regarded as an alien ; and it

is here to stay.

As a food fish the carp has many su

periors. I do not eat it and see no reason

why people so favorably situated as are

those who live on the seaboards, the

Great Lakes, and the various interior

waters should eat carp; but there are

millions of our people who can not ob

tain the delicious trout, shad, salmon,

black bass, striped bass, halibut, mack

erel, or smelt; or who, if they ever see

these fish, find them, like the peas por

ridge of the nursery rhyme, "nine days

old" or more and nine times inferior to a

fresh carp. It is to the many people who-

must eat carp or no fish, or no better

fish, that this food comes as a special

boon, although the consumption, even

in many of the eastern seacoast towns, is

surprisingly large.

"The proof of the pudding is the eat

ing"—one of the proofs of a fish is the

price people are willing to pay in order to

eat it. Judged by this standard, the carp

is to be reckoned among the leading

fishes of the United States. It is regu

larly exposed for sale in every large city

and in innumerable small towns ; and the

fishermen find such ready sale for it at

such good prices that in at least 1 5 states

special carp fisheries are carried on, and in-

35 states it is regularly taken for market.

At this time the annual carp catch

amounts to about 20 million pounds, for

which the fishermen receive $500,000.

Illinois is not only the "sucker state" ;

it is preeminently the "carp state", and

is not ashamed of the fact. It produces

twice as many carp as any other state.



398 The National Geographic Magazine

and its fishermen have for years been

reaping a golden harvest, finding a ready

sale in the west and also sending large

consignments to New York in special

cars. The next important center is the

western end of Lake Erie, in Ohio and

Michigan, where large special ponds

have been constructed and a peculiar

form of cultivation has sprung up. The

ponds are designed primarily for retain

ing carp that have been seined in open

waters until the price warrants shipment,

and some of them have to be kept at a

proper level by pumping or by the use of

water elevators. The expense involved

in the construction and maintenance of

such works shows how remunerative the

carp is. Other important carp states are

Colorado, Delaware, Iowa, Minnesota,

Missouri, New Jersey, New York, Ten

nessee, Utah, and Wisconsin.

It is not as a great market fish, how

ever, that the carp is destined to attain

its highest importance among us, but as a

fish for private culture and home con

sumption. The number of farmers and

small land-owners who are alive to the

benefits of private fish ponds is increas

ing at a very rapid rate, and hundreds of

thousands of such in all parts of the coun

try, but particularly in the great central

region, will find in the carp the species

best adapted to their needs and condi

tions.

It is probable that the commercial

value of carp is insignificant compared

with its importance as a food for other

fishes. It is extensively eaten by many

of our most highly esteemed food fishes

and is the chief pabulum of some of them

in some places. In a number of the best

black-bass streams, like the Potomac and

the Illinois, the carp is very abundant

and is a favorite food of the young and

adult bass, while in California the intro

duced striped bass has from the outset

subsisted largely on carp and may owe

its remarkable increase to the presence of

this food.

The consumption of carp is certainly

destined to increase greatly; but even if

the catch reaches no higher point, the

introduction of the carp into the United

States will remain the leading achieve

ment in fish acclimatization in recent

times, and, with the exception of the

original introduction of the same fish

into Europe from Asia, the most im

portant the world has known.

American anglers for bass and trout

and salmon, as a rule, have only con

tempt for the carp, and there is nothing

so calculated to disturb the equanimity

of the otherwise amiable disciples of

Walton as the mention of carp. It is my

firm conviction that the true basis for

most of the unfriendly feeling toward the

carp is the fact that this fish does not

habitually rise to a fly and is not fitted by

nature to inhabit the purling brook, the

foaming cataract, the glacier-fed rivers,

and the bottomless lakes where the fly-

caster is wont to go. And yet to hold

that the carp is beneath the attention of

sportsmen is to ignore well-known facts

and to acknowledge indifference to the

classical tenets of angling. From earliest

times the carp has been a favorite with

the anglers of Germany and England;

Isaac Walton himself devoted a chapter

to it, and called it "the queen of rivers;

a stately, a good, and a very subtile fish" ;

Cholmondeley-Pennell has shown that it

is at times as fastidious a biter as a trout

or bass; and Professor Goode has pro

tested against the dictum of New, World

authorities in excluding from the class

of game fishes the carp, the dace, the

roach, and other pets of the father of

angling, classical in sportsmen's litera

ture, and affording "sport, which in Eng

land tens of thousands enjoy, to every

one who gets the chance to whip a salmon

or trout line over preserved waters."

THE FAILURES

In view of the foregoing splendid rec

ord of achievement, we should not be

loath to acknowledge a number of fail

ures to establish certain fishes and other

water creatures in regions in which they

were demanded and to which they ap

peared to be entirely adapted.

Between 1878 and 1888 five attempts
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to introduce the English sole and turbot

on our Atlantic coast were unsuccessful,

owing probably to the comparatively

small number of fish brought over and

planted. There is no reason to doubt

that these species could be readily estab

lished on our northeast coast, although

it must be said that the sole and turbot,

choice food fishes as they are, would not

be unrivaled additions to our fiat-fish

fauna.

One of the most surprising failures

has been the entire inability to establish

the whitefish of the Great Lakes in Pend

d'Oreile, Cceur d'Alene, and other large

lakes of the northwest. Depth, temper

ature, and other conditions seem to be

favorable, but for some unknown reason

plants aggregating millions have been

futile.

There is probably no food animal of

the eastern seaboard whose acclimatiza

tion on the Pacific coast would prove

such a boon as the lobster. The omis

sion of the lobster from the Pacific fauna

is regarded as a misfortune by the people

of the west coast, and it was in response

to this feeling that the Federal Fishery

Bureau more than 30 years ago made its

first move to supply the deficiency. Three

other transhipments of adult lobsters

were made, the last in 1889, the deposits

being at various points from Monterey

Bay to Puget Sound. No positive re

sults having appeared, the Bureau re

newed the attempt in the fall of 1906, and

dispatched to Puget Sound a special car

load of brood lobsters numbering more

than all the previous plants combined,

and further consignments will be made

until the lobster is removed from the list

of failures and recorded as a great finan

cial and gastronomic success.

FURTHER WORK OF ACCLIMATIZATION

What opportunities and what neces

sities for further fish acclimatization the

future has in store can only be conjec

tured, but there is no reason to believe

that additional work will not become de

sirable, as a result of the depletion of

waters of their native fishes, changes in

the physical conditions of streams and

lakes, etc., and to satisfy the longing for

something new and something better that,

like hope, "springs eternal in the human

breast."

Among the measures that have been

suggested and will no doubt in time be

taken up are the transplanting of the

diamond-back terrapin and the blue crab

in the marshes and bays of California and

the establishing of the giant crab of the

Pacific coast along the shores of the"

North Atlantic states.

Foreign waters also may be drawn on

to augment the supply of economic ani

mals and to fulfill certain special require

ments. Objects which have been under

consideration are the Japanese dwarf

salmon, the Japanese pearl oyster, and the

Japanese edible oyster, the last being

recommended for the cold waters of the

northwest coast, where the Atlantic

oyster is not able to perpetuate itself.

It has been suggested that the finer

grades of Mediterranean toilet sponges

might profitably be introduced into the

waters of Florida, and the British gov

ernment has considered the same project

with reference to the Bahamas. Now,

for all ordinary purposes, there are no

better sponges produced anywhere in the

world than on the gulf coast of Florida.

The Florida sheepswool combines all the

desirable qualities of a toilet sponge—

softness, elasticity , durability. Another

native sponge of excellent quality is the

fine - meshed, smooth - surfaced yellow

sponge, which ranks next to the sheeps

wool in economic value; but for special

purposes some of the small, fine-textured,

soft, Mediterranean sponges have no sub

stitute, and large quantities are imported.

Whereas the best Florida sponges com

mand a maximum price of $5 per pound

wholesale, the Levant toilet sponges

sometimes sell for $50 per pound. It

would be a splendid achievement to in

troduce such sponges and enable our own

people to reap some of the benefits of so

lucrative a fishery. The questions in

volved in the project are: (1) Can the

sponges be successfuly transported from
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southern Europe to Florida? and (2)

Will the transplanted sponges retain their

original qualities in a new environment,

or will. they, after a few generations,

take on the harsh characters of the analo

gous Florida species, which are not at all

suitable for toilet purposes?

It is quite remarkable that the cheap

est and least useful of the Florida

sponges—the so-called grass and glove

sponges—should physically and commer

cially differ so markedly from their Med

iterranean prototypes, while biologically

they are so closely related.

While the transportation of living

sponges from so great a distance cer

tainly involves difficulties, they are per

haps not insurmountable. Experiments

conducted by the Bureau of Fisheries

have shown that sponges may safely be

kept out of the water for 3 days, pro

vided they are cool and moist—and it is

probable that this time can be consider

ably extended under favorable condi

tions—while the installation of a small

circulating plant on an ocean liner may

make the transportation still easier. As

to the other question, time alone can de

termine.

The project involves the cultivation of

the imported sponges, and for this the

Bureau has already prepared the way.

FISHES THAT BUILD NESTS AND TAKE

CARE OF THEIR YOUNG*

THE belief long prevailed that

fishes are indifferent to their

eggs and young and leave them

entirely to the care of Mother Nature.

One who was more excellent as a man of

letters than as a naturalist, but who

wrote, nevertheless, a very readable work

on Animated Nature, Oliver Goldsmith,

in 1774, told his readers that "fishes seem,

all except the whale kind, entirely di

vested of those parental solicitudes which

so strongly mark the manners of the more

perfect terrestrial animals." Many to

the present time entertain that belief.

More than a score of centuries before

Goldsmith, however, the greatest nat

uralist of antiquity, Aristotle, told of a

kind of fish, inhabiting the largest river

of Greece, the Macedonian Achelous,

which, in the person of the male parent,

exerted the greatest care of both eggs

and young. That account, however, was

overlooked or neglected, and even re

garded with skepticism and as fabulous.

The strange history of that fish—known

to Aristotle as the glanis—will be told

at length in later pages of this article.

Its truthfulness has been vouched for,

not by later observers of itself, but by

studies of related fishes having analogous

habits in a quarter of the world unknown

to and undreamed of by Aristotle. Al

though the most detailed history of any

fish by any ancient writer is connected

with it in the philosopher's History of

Animals, no reference to it appears in any

modern popular work.

Many important details respecting the

life histories and parental care of a large

number of other fishes have been pub

lished from time to time and may be

found in the publications of various so

cieties or other periodicals, but such are

closed books to most persons. Anyone

who looks for information in the popular

works on natural history of the day must

inevitably be disappointed at the meager-

ness of the information given. Even in

the voluminous German work, so well

known as Brehm's Tierleben, the infor-

* This article is abstracted from "Parental Care Among Fresh Water Fishes." By Theodore

Gill. Smithsonian Institution, 1907. Dr Gill's paper makes a monograph of about 125 pages, and

contains many illustrations. It is full of facinating and new information on the subject.
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Photo from Hugh M. Smith, U. S. Bureau of Fisheries

A Sheepswool Sponge of an Unusual Shape

From Matecumbe Key, Florida. Diameter of wreath, 30 inches ; width of sponge proper,

7 inches; weight (dry), 1 pound 7 ounces. The sheepswool is the best sponge found on the

shores of the western Atlantic, and, while coarser in texture than the best Mediterranean

sponges, it is more durable (see page 399)

mation is meager for almost all fishes,

and especially meager for American

forms. The sources of knowledge have

not been discovered by the compilers of

such works, but he who might judge

from the paucity of data that no others

could be found would be much deceived.

To uncover some of the interesting de

tails hidden in comparatively little known

journals and other works is the object

of the present article.

The species which manifest care for

their young are so numerous that the

present article must be restricted to those

which are inhabitants of fresh water.

Such are better known than the marine
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I'hoto from Hugh M. Smith, U. S. Bureau of Fisheries

Humpback Salmon from Alaska

Showing excessive development of the hump in males during breeding season. The introduc

tion of this species into New England streams is now in progress (see page 393)

forms, as they are more easily observed

and within the range of observation

of a more numerous population. Con

siderable is known, however, of the

habits of many of the dwellers in

salt water. Parental care has been

especially observed in the marine pipe

fishes, sea-horses. Pegasids, Solenosto-

mids, Sparids (e. g., Catharus), Labrids

(Wrasses), toad fishes, gobies, blennies,

sculpins or Cottids, lumpfishes, Gobieso-

cids, etc.)

Naturally the most common or fre

quent mode of care is the simplest, con

sisting of little more than selection of a

site for the deposit of the female's eggs

and subsequent guardianship of those

eggs by the male. In the case of the

American sunfishes, black basses, and

crappies, the place selected is cleared of

stones and weeds, and in the cleared

place the eggs are laid. Some of the sun-

fish-like Cichlids and the North Ameri

can catfishes, as well as the Grecian

glanis, exercise similar means with slight

modifications. Another kind of catfish,

living in North Australia (Queensland),

lays her eggs in the center of a selected

area of a river bed, and, after having

fertilized them, the fish accumulates

stones from the surrounding area and

piles them in a heap over the eggs.

aristoti.e s catfish

Aristotle 2.250 years ago described

how this fish guarded its young, but the

world for nearly as many years has

laughed at his story. Recent investiga

tions by Dr Theodore Gill, and others, of

a similar fish in the United States, have



Seining Carp from a Pond—Sandusky River

The German carp has become exceedingly abundant in the western part of Lake Erie, where

millions of pounds are caught annually (see pages 396-7)

 

Photo from Hugh M. Smith, U. S. Bureau of Fisheries

School of Carp Swimming against Inflowing Water, in Pond at Port Clinton, Ohio

Carp seined in open waters are retained in large enclosures or ponds until the condition of

market warrants shipment (see pages 396-7)
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proved that the famous Greek

philosopher told the truth. Aris

totle wrote as follows (Book ix,

Chapter 25, Section 6) :

"'Of the river fishes, the male

glanis takes great care of its

young. For the female, having

brought forth, departs; but the

male, where the greatest deposit

of eggs has been formed, re

mains by them watching, render

ing no other service except keep

ing off other fishes from destroy

ing the young. He does this for

forty or fifty days, until the

young are sufficiently grown to

escape from the other fishes. And

he is known to the fishermen

wherever he may chance to be

watching his eggs ; for he keeps

oft" the fishes by rushing move

ments, and by making a noise

and moaning. And he remains

by the eggs with so much of

natural affection that the fisher

men, when the eggs adhere to

deep roots, bring them up to the

shallowest place they can ; but

he does not even then leave his

offspring, but if he chance to be

a young fish he is easily taken by

the hook, because he snaps at all the fishes

that approach him ; but if he is already

accustomed to this, and has swallowed

hooks before, he does not even then de

sert his young, but breaks the hook by

a very strong bite."

THE AMERICAN CATFISH

In cleaning out a nest, this catfish car

ries off pebbles from y2 to of an inch

in diameter. Dr Hugh M. Smith thus

describes the nest-building of a pair of

catfish in an aquarium : "The pair of fish,

during the first night they were in the

aquarium, removed all the gravel from

over a space nearly 2 feet long and 1 1 3

feet wide, upward of a gallon of stone

being transferred to the end of the tank."

A pint or more of gravel was then scat

tered on the nest by an attendant, but in

 

From Theodore Gill

Aristotle's Catfish (Parasilurus Aristotelis)

on Nest (Ideal)

a few minutes the fish had completely

freed the nest again.

The male remains on guard for several

weeks after the eggs are hatched, to pro

tect the young fish.

THE ROW FIN OR MUDFISH

The bowfin is a strong and well-armed

fish, both as to the bony armature of the

head as well as the teeth. It is one of

the large fishes, when fully mature at

taining a length of over 2 feet, often 2]X,

or even somewhat more. As usual among

fishes, the females average larger than

the males. The males, apparently, are

much more numerous.

The geographical range of the bowfin

is quite extensive, and yet restricted in

a peculiar way. It is not found in the

Xew England States (except in Lake
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A Typical American Catfish (A. nebulosus) on Nest (Ideal)

Champlain) nor in the waters, flowing

eastward, of the Middle States, but it is

an inhabitant of the Great Lakes (except

Superior) and of the Mississippi Basin,

as well as of the Southern States up to

Virginia and the Dismal Swamp.

Sluggish waters are its favorite haunts,

and a couple of its names—mudfish and

marshfish—indicate places in which they

may be found.

The male constructs the nest unaided,

scooping out the depression by rotating

its body, and breaking young shoots with

its snout. After the nest is constructed

it awaits the coming of a mate.

The stock of eggs being provided, the

male bowfin redoubles his guardianship.

"At intervals he moves over the nest and

by the movements of his fins keeps the

eggs free from sediment, which zvould

otherwise smother them.'' All the time

he is on the outlook for intruders, and

especially against other males. One

Reighard saw rushed at another male and

"struck him with his head in the middle

of the side and hurled him two feet from

the nest." Generally there is no contest,

for the rights of the nest-maker appear

to be respected, but occasionally too great

aggressiveness on the part of the occu

pant or audacity of an intruder results in

a regular battle. Whitman and Eycles-

hymer tell of one : Two males that

claimed a female were unwilling to yield

one to the other, and "a fierce battle for

supremacy ensued" between them. "They

approached from opposite sides of the

nest and locked jaws in a most ferocious

manner. Their struggles were so violent

that a cloud of muddy water soon arose
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Nest of Bowfin, Commonly Known as the Dogfish or Mudfish.. After Dean

and obscured them from view." Event

ually one of the males was left about the

nest, and his attentions were accepted by

the female, who, "during the battle, had

remained concealed at the side of the

nest."

A FISH WHICH MAKES A FLOATING NEST

The gymnarchus makes a large float

ing oblong nest, about 2 feet long and

1 foot wide on the outside, in the dense

grasses of a swamp and in water 3 to 4

feet deep. In one, especially described

by Budgett, "three sides of the nest pro

jected from the water; the fourth side

was several inches lower, being about two

inches below the surface. The deepest

part of the nest was opposite to that side

where the wall was low, the bottom being

about six inches below the surface of the

water."

In one nest "were deposited about a

 

Floating Nest of Gymnarchus, which Inhabits the White Nile, the Senegal, and

Niger Rivers and Lake Chad, in Africa. After Budgett
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Three-spined Stickleback

Male laying the foundation of his nest, which

would do credit to a bird. The fish glues

together the pieces of which the nest is con

structed with a spider-like thread, which it

manufactures. After Coste

thousand spherical amber-like eggs 10

millimeters in diameter. The eggs

hatched five days after being laid, and

in eighteen days a thousand young fry,"

about three inches long, left the nest

They were then essentially like the adults.

Many of the young were secured by Bud-

gett immediately after they had left their

nest, and "lived well on chopped-up

worms.'' He tried to take some to Eng

land, but every one died as soon as they

"got into colder climes."

The native Africans "approach these

nests with great caution, stating that the

parent is at this time extremely fierce and

has a very formidable bite."

THE STICKLEBACK

The stickleback of all fishes probably

shows the greatest ingenuity and zeal

in the protection of its offspring; but it

is the male, and not the female, that

exercises parental care ; he it is that

builds a nest that would do credit to a

bird, and drives or entices the full female

to enter into it and deposit her ripe bur

den. When a sufficient supply of eggs

has been secured, the male closes the nest

and remains in charge till the young have

 

Stickleback Male Rotating in His Nest to make it Tubular for the Female

After Coste
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Nest of Ten-spined Stickleback.

Female preparing to enter a nest to lay her eggs. After Coste

reached a size which he considers to be

sufficient to enable them to wander away

and seek their own living.

The stickleback is very common in

America and Europe, varieties of this

tiny fish being found in almost every per

manent body of water, however small.

One instance illustrative of their occa

sional extraordinary numbers has been

often quoted, but is as apt now as ever.

In 1776 Pennant claimed that "once in

seven or eight years amazing shoals ap

pear in the Welland" Canal "and come

up the river in the form of a vast col

umn. They are supposed to be the mul

titudes which have been washed out of

the fens by the floods of several years

and collected in some deep hole till, over

charged with numbers, they are periodi

cally obliged to attempt a change of place.

The quantity is so great that they are

used to manure the land, and trials have

been made to get oil from them. A notion

may be had of this vast shoal by saying

that a" man employed by the fanner to

take them has got for a considerable
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time 4 shillings a day by selling them at

a half penny a bushel."

This account has been quoted as un

paralleled, but several notices in Ameri

can publications come nearly, if not fully,

up to it. In the Canadian Annual Report

on Fisheries for 1863 (p. 61) it is re

ported that the three-spined stickleback

or picassou was "caught in great quanti

ties in the small rivers, brooks, and bara-

chois of Magdalen Islands, where it is

used as food for cattle and as manure,"

and that "400 barrels were caught" in

1862 "in the barachois of Basque Har

bor" alone. Four hundred barrels were

also caught in 1866 and sold as manure at

25 cents per barrel, but in 1867 the catch

was smaller (150 barrels) and prices ad

vanced to "is. 3d. per barrel."

A FISH THAT BUILDS A COCOON FOR ITSELF

Dr Gill also describes a peculiar fish

found in tropical Africa north of the

Congo Basin and known as the Pro-

toptcrus annectens. This fish lives mostly

in shallow, muddy waters or swamps

which dry up during the rainless season.

When the water disappears the fish bur

rows down into the mud and builds

around itself a sort of cocoon by means

of a mucous which it discharges. In this

cocoon it will live for months at a time

in a semi-lethargic condition. It receives

air to breathe through a tube which leads

from the cocoon to the surface. When

the dry season ends and the rain returns,

the fish emerges from its hiding place.

The naturalists have known for a good

many years about this fish, but it was not

until 1 901 that Mr J. S. Blodgett suc

ceeded in obtaining a number of the nests,

mi.

 

Diagram of the cocoon which a certain fish

builds to retain moisture for itself in the dry

season (see below), c, cocoon; e, earth; /,

funnel leading to mouth of fish ; I, lid ; m,

mouth ; mb, mouth of burrow ; /, tail. After

Parker.

which he brought to England. The fish

are quite large ; all the males found by

Mr Blodgett exceeded 18 inches in

length. These fish are highly esteemed

by the African negroes, who hunt for the

cocoons in the dried-up swamps and

carry them off for future use. The flesh

is described as very soft and white.

 

Protopterus annectens. After Lankester

Illustration of the fish which builds a cocoon to protect itself. The fish averages about 16 inches



NOTES ON THE REMARKABLE HABITS OF

CERTAIN TURTLES AND LIZARDS*

Bv H. A. Largelamb

THE ALLIGATOR SNAPPING TURTLE

THE alligator snapping turtle (Ma-

crochelys lacertina) is found in

the Mississippi River and the

other rivers flowing into the Gulf of

Mexico, all the way from Texas to Flor

ida and as far north as Missouri.

Although turtles are not provided with

teeth, the bite of this giant turtle may well

be feared, for it is quite capable of snap

ping off a finger or hand at a single bite.

It possesses a pair of keen-edge cutting

mandibles and jaw muscles of great

power. It snaps off a large section of a

fish like a shad as cleanly as though re

moved with a cutting die. It is unable,

however, to swallow its food unless its

head is completely immersed. If kept

in water too shallow for this, it would

starve in the midst of plenty. It could

take the food, but could not swallow it.

The alligator snapping turtle, when

lying at the bottom of the muddy water

it frequents, can hardly be distinguished

from a great boulder stone embedded in

the mud. It is provided with a very re

markable appendage, which it uses to

entice fish right into its mouth. The ap

pendage is found on the inside of the

lower jaw, close to the region of the

tongue. Air Raymond Lee Ditmars, in

his fascinating book upon Reptiles, says:

"This is a well-developed filament of

flesh, white, and distinct from the yellow

ish mouth parts, and resembling a large

grub to such a degree of nicety that the

popular-minded observer, seeing the ob

ject in the reptile's mouth, would declare

it to be the larva of some insect. More

striking, however, is the reptile's power

to keep this appendage in motion, giving

it the aspect of crawling about in a small,

circular course.

"With the mud-colored shell lying

close to the bottom, the jaws thrown open

to a great extent, this organ is put in

motion. Every other portion of the creat

ure is as motionless as a rock. In this

position of rigidity the shell looks like a

great, round stone, and blotches of fine

waving moss intensify the deception ; the

big head looks like another stone, be

neath which there is a cavern, and in this

cavern crawls the white grub, to all ap

pearances, an object dear to the hearts

of finny wanderers. But woe to the luck

less fish that swims within reach of those

yawning jaws."

lizards' tails

We are all more or less familiar with

the difficulty of catching lizards without

causing them to lose their tails. The tails

come off on the slightest provocation.

This decapitation—or, rather, decauda-

tion—is not of so much consequence to

a cold-blooded reptile as it would be to

a mammal, like a dog or cat; for the

lizard soon grows another tail, which,

though it may not equal the original tail

in length, is yet a good serviceable organ.

How many times the tail may be removed

and yet be replaced we do not know.

The removal of the tail is not always

the result of violence, for some lizards,

the plated lizards, for example, are able

to discard the tail voluntarily in the face

of an enemy. The abandoned tail acts

as a decoy to the pursuer. The tail wrig

gles and writhes and thrashes about with

such liveliness among the dead leaves

into which it is thrown as to distract the

attention of the pursuer, and thus the

original owner escapes.

The glass "snake," which is really a

lizard, although it has no feet, is unable

to make much speed ; and for this reason

* A review of "The Reptile Book," by Raymond L. Ditmars, Curator of Reptiles in the

New York Zoological Park, with 8 plates in color and more than 400 photographs from life.

Pp. 475. 10 x 8 inches. New York : Doubleday, Page & Co. 1907.



 

Alligator Snapping Turtle, Macrochclys lacertina

Distinguished from the common snapping turtle by the absence of the broad plates under the tail,

the yellowish color, and much larger size. Reaches a weight of 140 pounds. Inhabits rivers empty

ing into the Gulf of Mexico

 

Photos from "The Reptile Book," by Ditmars. Copyright, 1907, by Doubleday, Page & Co.

Head of the Alligator Turtle, Macrochelys lacertina

The jaws of a large specimen could readily amputate a man's hand or foot
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Plated Lizard, Gcrrhonotus imbricatus—a Western Species

 

Glass "Snake," Ophisaunts vcntralis

A snake-like representative of the Anguidcc. inhabiting the Southern States. Several very similar

species are found in Europe and Asia
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Two-footed Worm Lizard, Lipes caniculatus

Worm-like and practically blind, this degenerate lizard leads a subterraneous life, burrowing long

tunnels, through which it moves backward or forward

long tail of the lizard, and the abbre

viated owner has glided to safety."

HORNED LIZARDS

The expulsion of jets of blood from the

corner of the eye is a remarkable habit

sometimes attributed to horned lizards.

We can hardly wonder that so emiment

an observer as Raymond Lee Ditmars,

Curator of Reptiles in the New York

Zoological Park, after having examined

several hundred specimens without ob

serving the effect, should have become

somewhat skeptical about the alleged

habit. His skepticism, however, has been

suddenly dispelled with a rather startling

denouement.

it is very easily overtaken by its enemy,

the king snake. As the pursuer catches

up with his prey he grasps at once at the

first part offered.

"There is a sudden twisting movement

on the part of the glass 'snake,' and the

victor finds that the smooth, scaly length

he holds in his jaws is so vigorous that it

requires much attention, for it twists and

wriggles with great energy. Swallowing

all his prey head first, the cannibal works

his jaws along the victim to engulf it

from such a position, when, after much

maneuvering with the writhing quarry,

the snake stops in some embarrassment.

There is no head. The object that has

engaged so much attention is simply the
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Having received an un

usually large and fat speci

men of a Mexican horned

lizard (Phrynosoma orbi

cularr), he photographed

the specimen and then be

gan to measure it.

"The latter process," he

says, "seemed to greatly ex

cite the creature. It finally

threw the head slightly up

ward, the neck became

rigid, the eyes bulged from

the sockets, when there was

a distinct sound like that

produced if one presses the

tongue against the roof of

the mouth and forces a

small quantity of air for

ward. This rasping sound,

consuming but the fraction

of a second, was accom

panied by a jet of blood at

great pressure. It hit the

wall, four feet away, at the

same level as that of the

reptile. The duration of

the flow of blood appeared

to be about one and a half

seconds, and toward its ter

mination the force grad

ually diminished, as noted

by a course of drops down

the wall and along the floor

to a position almost under

the spot where the reptile

had been held. The stream

of blood seemed to be as

fine as horse hair and to

issue from the eyelid, which was momen

tarily much swollen.

"For some time after the performance

the eyes were tightly closed and nothing

could induce the lizard to open them.

Within two minutes after it was placed

on the ground the protruding aspect of

the eyeballs and the swelling of the eye

lids had disappeared.

"Most surprising was the amount of

blood expended. The wall and floor

showed a course of thickly sprinkled spots

about one-eighth of an inch in diameter.

There were 103 of these spots."

 

Heads of Horned Lizards

The above quotation is also taken from

"The Reptile Book," by Raymond Lee

Ditmars, published by Doubleday, Page

and Company, 1907. This book is an

admirably written and well illustrated

work on the structure and habits of the

Turtles, Tortoises, Crocodilians, Lizards,

and Snakes which inhabit the United

States and northern Mexico.

While thoroughly scientific in its

treatment of the subject, the work is

written largely in untechnical language

and the illustrations are the best we have

seen.



 

Regal Horned Lizard, Phrynosoma regale

A showy species of the southwestern deserts. The only member of its genus having four central

occipital horns. These and the temporal horns produce the effect of a circlet or crown. The horns

are often pinkish

 

Pacific Horned Lizard, Phrynosoma coronatum

Most nearly allied to the Regal Horned Lizard, but differing in the more elongate body, the

thicker and longer tail and in having only two occipital horns. Inhabits southern California and

Lower California



Fox Snake, Coluber vulpinus, and Her Eggs
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USEFUL FACTS ABOUT THE COUNTRIES

OF THE WORLD

ONE of the most useful annual

volumes issued by the govern

ment is the "Statistical Ab

stract of the United States," which is

published by the U. S. Bureau of

Statistics. The volume for 1906, pre

pared by Hon. O. P. Austin, Chief of the

Bureau, has just been distributed and is

aptly described as a series of panoramic

views of conditions in the United States

from 1800 to the present time in area,

population, production, commerce, circu

lation, wealth, intercommunication, pub

lication, and education. The 700 pages

of solid figures supply much more of

actual information, both historical and as

to the present conditions, than could be

placed in any other form in equivalent

space.

All kinds of puzzling questions will

here find an answer. For instance, if the

manufacturer of boots and shoes wants

to know the countries in which American

boots and shoes are being sold, and those

in which the gains are most rapid, he will

obtain the information from the abstract.

Similarly, any merchant who desires to

know the quantity and value imported or

exported of any given article or class of

articles in which he deals, may find not

only the values of the imports or exports

of the article in question, but the coun

tries from which imported or to which

exported and the growth in trade with

that country year by year.

The American citizen who wants to

know the sources from which the large

and rapidly growing revenues of the

Government are drawn and the purposes

for which they are expended, here finds

the detailed statement.

Through the courtesy of Mr Austin

several tables showing the material

progress of our country since 1870 are

republished on the preceding pages.

The wealth of the United States, which

in 1850 was set down at 7 billions of dol

lars, is given at 107 billions in 1904, the

latest year for which figures are avail

able : and the per capita wealth, which

in 1850 was $307, was in 1904 $1,310.

The public debt, which in 1864 was 2,675

million dollars, is now but 964 millions,

and the per capita indebtedness which in

1864 was $76.98 is now but $11.46; while

the annual interest charge, which was

then $4.12 per capita, is now but 28 cents

per capita. The money in circulation,

which in 1800 was 26 million dollars, in

1850 278 millions, and in 1880 973 mil

lions, was in 1906 2,736 millions ; and the

per capita circulation, which in 1800 was

$5, and in 1850 $12, was in 1906 $32.32.

Bank deposits, for which no record is

available earlier than in 1875, were in

that year a trifle over 2 billion dollars, in

1900 7J4 billions, and in 1906 I2J4 bil

lions. Deposits in savings banks in 1820

amounted to 1 million dollars, speaking

in round terms: in 1850 they had reached

43 millions, in 1875 924 millions, in 1900

21/3 billions, and in 1906 3'4 billions;

while the number of depositors, which in

1820 was only 8,635, in 1850 251,354,

in 1875 2>359^64, and in 1900 6,107.083,

was in 1906 8,027,192, or nearly a thou

sand times as many as in 1820, while the

deposits were more than 3,000 times as

much in 1906 as in 1820.

Imports of merchandise, which in 1800

amounted to 91 million dollars, were in

1906 1,226 millions; while exports, which

in 1800 were 71 millions, were in 1906

1,744 millions. The per capita of im

portations, which in 1800 amounted to

$17.19, was in 1906 but $14.42. while the

per capita of exportations, which in 1800

was $13.37, was hi 1906 $20.41.

In the great manufacturing industries

evidences of progress are equally appar

ent. The page devoted to this subject

shows that the number of people em

ployed in manufacturing has grown from
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less than 1 million in 1850 to 5^ millions billion dollars in 1850 to nearly 15 billions

in 1905 ; the wages paid, from 237 mil- in 1905.

lion dollars in 1850 to 2,611 millions in No nation in the history of the world

1905 ; and the value of products, from 1 has a record comparable with this.

FOUR PROMINENT GEOGRAPHERS

THE recent changes and promo

tions in the U. S. Geological

Survey mark the close of one

period and the entrance upon a new

phase of existence. By the election

of Mr Charles D. Walcott as Sec

retary of the Smithsonian Institution

the former Director of the Geologi

cal Survey was promoted to the highest

scientific position in the city of Washing

ton. By the retirement of Mr Walcott

from the directorship, the Geological

Survey and the Reclamation Service lost

their long-time leader, and these two or

ganizations, connected through the indi

viduality of Mr Walcott, were definitely

separated. The change was made quietly

and as a matter of evolution, Mr F. H.

Newell, chief engineer of the Reclama

tion Service, becoming the Director of

the organization, being succeeded by Mr

Arthur P. Davis, who now is chief engi

neer.

The directorship of the Geological

Survey has been filled by the designation

of Mr George Otis Smith, one of the

younger geologists, who has shown un

usual ability, not only in scientific work,

but in the tactful handling of business

affairs.

Mr Smith was born in 1871 in Maine,

and is a graduate of Colby College and of

Johns Hopkins University, from which

he received the degree of Ph. D. in 1896.

During his connection with the U. S.

Geological Survey as a geologist for the

past ten years, he has worked in Mich

igan, Washington, Utah, North Carolina,

the New England States, New Jersey,

and Pennsylvania. He is the author of

several geologic folios and monographs

published by the Survey and of numerous

contributions to technical journals. His

work has been typical of the object for

which the U. S. Geological Survey is

maintained, namely, the application of the

highest scientific training to obtain re

sults of practical value to the public.

The history of the growth of the Rec

lamation Service from the Geological

Survey is an illustration of the develop

ment of scientific investigation into prac

tical operation. In the early eighties

Major John W. Powell agitated the

question of a thorough scientific investi

gation of the water resources of the

West, and in 1888 he, as Director of the

Geological Survey, was authorized by

Congress to investigate the extent to

which the arid region might be reclaimed

by irrigation. This work was carried

on systematically, under his direction,

through the topographic and hydro-

graphic surveys of the Geological

Survey.

Upon the retirement of Major Powell

and the succession of Mr Walcott, this

work was continued with renewed vigor,

and a large amount of information was

collected as to the reservoir sites, the

catchment areas of streams, and the

amount of water which would be avail

able for use at various points. As a re

sult largely of this careful scientific in

vestigation. Congress in 1902 took up

and passed the so-called Newlands bill,

setting aside the proceeds from the dis

posal of public lands to the construction

of works of reclamation. The work was

put in charge of the Secretary of the In

terior, who naturally turned it over to the

Director of the Geological Survey. He

in turn intrusted it to the men who had

been making scientific examination and

studies through many years. They con-
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tinued these studies, and out of them

developed definite plans for the construc

tion of large works, and began the build

ing of these with the funds furnished

through the terms of the reclamation act.

There thus took place from 1902 a rapid

change in character of the work, and the

researches of the Geological Survey be

came almost overshadowed by the great

operations of the Reclamation Service.

The latter was at no time connected with

the Geological Survey, as such, but from

the fact that the Director of the Geologi

cal Survey was also the Director of the

Reclamation Service, the two bodies

have frequently been confused. The

Reclamation Service was an offshoot

or development of the Hydrographic

Branch of the Geological Survey, the

principal men of that branch, Mr Newell

and Mr Davis, becoming the leaders in

the Reclamation Service.

With the retirement of Mr Walcott

from the directorship, the connection,

which had been growing less and less,

was finally terminated on March 9, 1907,

by the designation of Mr Newell as Di

rector. With the experience gained

through nearly five years, the Reclama

tion Service is now in a condition to

stand alone.

The period of survey and examination

of the Reclamation Service has already

passed and the principal efforts are being

devoted to the construction of great

works. The third period of its exist

ence;—that of operation and mainte

nance—has already been entered upon,

and water is being diverted during 1907

to about 200,000 acres of agricultural

land scattered throughout the western

part of the United States. The expend

itures have been made at the rate of one

million and a half dollars per month, and

in this regard the Reclamation Service

has reached and passed the period of

maximum activity. Henceforth the ex

penditures will decline somewhat, and it

is expected that during 1907 the total ex

penditure will be about $12,000,000, and

in 1908 about $7,000,000; so that by 1909

about $40,000,000, in round numbers,

will have been invested in revenue-

producing works.

The engineering features of the Recla

mation Service have been placed under

the charge of Mr Arthur P. Davis, who

was for many years the assistant chief

engineer and principal field man in direct

contact with all of the engineering

features. The Director, Mr Newell,

will give his personal attention to mat

ters of general policy, cost of the works,

and especially to the problems of opera

tion and maintenance. Upon this latter

depends the future success of the recla

mation act, as it is essential to obtain

from the completed works the cost of

construction and to invest it again in

other large projects.

NOTES

AT a recent meeting of the Council

of the Geographical Society of

Paris, Mr Henry Gannett, Vice-President

of the National Geographic Society and

Chief Geographer of the United States

Geological Survey, was unanimously

elected an honorary corresponding mem

ber. The Geographical Society of Paris

was founded in 1821 and is the oldest

geographical organization in the world

It has fifteen honorary corresponding

members, among whom are included Dr

Nansen, Sir John Murray, Prof. Albrecht

Penck, and three Americans, Major Gen

eral A. W. Greely, U. S. Army; Com

mander Robert E. Peary, U. S. Navy,

and Prof. William M. Davis, of Harvard

University.

The July number of the National

Geographic Magazine will contain a

map of the North Polar regions in seven

colors, 18 x 18 inches, prepared by the

Editor. Gilbert H. Grosvenor. The map

will show all discoveries to date and will

contain inserts of the Smith Sound

region, of Franz Josef Laud, and of

Spitzbergen. The number will also con

tain several articles summarizing recent

explorations in the Far North-
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SOME RECENT INSTANCES

ALTRUISM*

OF NATIONAL

The Efforts of the United States to Aid the Peoples

of Cuba, Porto Rico and the Philippines

By Hon. William H. Taft

Secretary of War

ASK your attention today to the

page of the nation's history cov-

M ering the last nine years, with the

hope of showing that there never has

been on the part of any country a greater

exhibition of pure altruism than that ex

hibited by the United States from the

beginning of the Spanish War down to

the present day, toward the peoples who

were immediately affected.

As we read the history of a man or a

nation, that which excites our admiration

is courageous action for which no motive

can be found save that of a desire to dis

charge a duty to mankind. A study of the

conduct of our nation with respect to

Cuba, Porto Rico, and the Philippines,

covering now nearly a decade, ought to

fill every American with pride. I do not

mean to say that there were not Ameri

cans who entered upon the war or fav

ored the Cuban or the Philippine policy

from motives of selfishness, and with a

hope of increasing our trade and enlarg

ing our dominion from the mere love of

exploitation and empire, but the great

body of the people went into and fought

out the Cuban war, assumed the burden

of the temporary government of Cuba,

and the more or less permanent govern

ment of Porto Rico, fought out the

Philippine wars and assumed the govern

ment of the Philippines all from a sense

of duty only, and that most reluctantly,

because they could not foresee the extent

of the burdens which we were taking up.

It is hardly necessary for me to recall

the resistance that President McKinley, in

1898, offered to the popular movement,

that carried him slowly but surely to the

point of an open conflict with Spain.

That which the American people believed

to be the oppression of the Cuban people,

the misgovernment of that beautiful

island, and the continued failure of Spain

to restore any kind of order—all com

pelled the United States to interfere to

prevent a continuance of that which

* An address to the Miller's Convention in Saint Louis, Mo., May 30, 1907.
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seemed to our people to be an interna

tional scandal at the doors of this coun

try ; and as we went into it, in order that

we might free ourselves from the charge

of land-grabbing or spirit of conquest, we

made the declaration that we would not

retain Cuba, but would make her an in

dependent republic as soon as circum

stances would permit. The wisdom of

this self-denying declaration has often

been questioned, and I am not prepared

myself to say that it was the wiser course

to pursue. So far as our country was

concerned, it was. But recent events give

rise to a doubt whether, in our anxiety to

make clear our own unselfish motive, we

may not have committed ourselves to a

policy not best adapted to the welfare of

the Cubans. However that may be, it

is certain that when it was adopted, it was

adopted in what was thought to be the

best interests of Cuba, and what was

known to be in accordance with the un

selfish desire of the American people to

help their oppressed neighbors.

It is true that the presence of yellow

fever in Havana had threatened the

health of this country in its southern

ports, and that the failure of Spain to

remove this persisting danger has been

frequently cited to justify on interna

tional grounds the declaration of war;

but we all of us know that the real ground

for the war was the sympathy that the

Americans had with a people struggling

against an oppressive and misguided rule

in a contest carried over many years and

which had laid waste one of the most

beautiful islands of the world. This was

what led us on, and he who says that it

was not true altruism does not under

stand either the American people or the

motives which guide them.

$300,000,000 EXPENDED AND NOT A CENT

DEMANDED IN RETURN

We expended in the Cuban war up

wards of $300,000,000, and we never

have invited from Cuba the return of a

single cent. We offered up in deaths and

wounds and disease in that war the lives

of 148 officers and over 4,100 enlisted

men. We paid $20,000,000 to Spain

under the treaty of peace. The exact

consideration for this sum it may be diffi

cult to state, but the result of the pay

ment was the treaty, and by that treaty

was secured a cession of Cuba and Porto

Rico and the Philippines freed from the

debts which Spain had incurred in their

maintenance. It is not too much to say,

therefore, that by this payment the

United States freed the islands from a

heavy burden of debt which, under ordi

nary conditions of a transfer, might have

followed them under American sov

ereignty.

When the Spanish army left Cuba, the

country had long had but little govern

mental control, except that exercised in

the immediate neighborhood of the troops

who were about departing. The ordinary

social restraints had been destroyed, the

cities were crowded with thousands of

refugees and reconcentrados who were

exasperated by suffering and the death of

their families and friends, and it was

deemed necessary to take especial pre

cautions for the prevention of riot and

bloodshed. The officers of the United

States Army in Cuba were at once oc

cupied in instituting, under the direction

of the military governor and the depart

ment commanders, a general civil ad

ministration for which no other govern

mental machinery existed and in aiding

the existing municipal governments in

the performance of their duties. It was

necessary to furnish immediate relief for

the prevailing distress among the starv

ing reconcentrados. Five million four

hundred and ninety-three thousand ra

tions, at a cost of $1,500,000 to the

United States, were issued to distressed

persons through the agency of the offi

cers of the army.

The condition of the soldiers of the

Cuban army, who had been separated

from any productive industry and who

upon the conclusion of hostilities were

left substantially without homes or occu

pation and with no pay coming to them

from any source, required that some re

lief should be afforded which would en
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able them to disband and return to peace

ful employment. To facilitate this, $75

apiece was paid to each Cuban soldier on

his bringing in and depositing his arms.

In this way $2,550,000 were paid out of

the United States Treasury, and upon

the payment being completed, the Cuban

army separated and ceased to exist.

NUMBER OF PUPILS AT SCHOOL INCREASED

500 PER CENT IN 5 YEARS

The subject of sanitation of the island,

from one end to the other, and especially

in the towns left in a filthy condition,

was taken up with the thoroughness of

the army surgeons, and in the course of

this effort one of the greatest and most

useful discoveries known to medical

science, to wit, the transmission of dis

ease by the mosquitoes, was added to the

sum of human knowledge. For four

years this sanitation went on, and under

American occupation the amount ex

pended for this out of the Cuban treasury

reached the large sum of $10,000,000.

Cuba, an island 44,000 square miles in

area, with a population of 1,600,000, had

enrolled in her public schools under

Spanish control 36,306 pupils. There

were practically no separate school build

ings. The pupils were collected in the

residences of the teachers. There were

few books, and no maps, blackboards,

desks, or other school apparatus. The

teaching was of the most primitive char

acter and was carried on under a fee

system which excluded altogether the

children of the poor. At the end of the

first six months of American occupation

the public school enrollment of the island

numbered 143,000, and this was increas

ing until the island was turned over, in

May, 1903, when it had reached 200,000.

The prisons, the squalor and misery of

which it is hard to exaggerate, were thor

oughly cleansed and put upon the basis

of modern requirements.

The controversy between the church

and the government over church property

was settled by arbitration, and an agree

ment satisfactory to both sides was

reached.

The restoration of industry in the

island was necessarily slow, but in this

regard especially did the government and

the people of the United States show

their earnest desire to aid by a generous

policy the people for whose freedom they

had spent so much money and so many

lives. In pleading for a reduction of

duty upon Cuban tobacco and sugar,

President Roosevelt said to Congress :

"We are a wealthy and powerful na

tion ; Cuba is a young republic, still

weak, who owes to us her birth, whose

whole future, whose very life, must de

pend on our attitude toward her. I ask

that we help her as she struggles upward

along the painful and difficult road of

self-governing independence. I ask this

aid for her because she is weak, because

she needs it, because we have already

aided her. I ask that open-handed help,

of a kind which a self-respecting people

can accept, be given to Cuba, for the very

reason that we have given her such help

in the past. Our soldiers fought to give

her freedom ; and for three years our

representatives, civil and military, have

toiled unceasingly, facing disease of a

peculiarly sinister and fatal type with

patient and uncomplaining fortitude, to

teach her how to use aright her new free

dom. Never in history has any alien

country been thus administered with such

high integrity of purpose, such wise judg

ment, and such single-minded devotion

to the country's interests. Now I ask

that the Cubans be given all possible

chance to use to the best advantage the

freedom of which Americans have such

right to be proud and for which so many

American lives have been sacrificed."

In accordance with this recommenda

tion, a treaty was made between the

United States and the Republic of Cuba,

whereby provision was made that

products of Cuba coming into the United

States should receive the benefit of re

ductions in the tariff ranging from 20 to

40 per cent of the regular duties on such

products. Under the beneficent influence

of this favorable discrimination in tariff

rates, the prosperity of Cuba increased,
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so that this year, in spite of an insurrec

tion, to which I shall hereafter refer, she

will export 1,200,000 tons of sugar, the

largest in her history, and as large a

tobacco crop in lr.atter of value as she

ever has produced. It should be said,

however, that the drouth of this year

has interfered with sugar planting for

future crops, and that it has much in

jured the food crops. The actual loss

in revenue to the United States from the

reduction of tariff rates by the treaty is

certainly not less than $10,000,000 a year.

AMERICAN INTERVENTION IN I906

In May, 1903, the United States turned

over to the Republic the control of Cuba.

During the intervention there had been

held elections for municipal officers, and

also for the members of a constitutional

convention. At the instance of the

United States, there was introduced into

the constitution what was known as the

"Piatt amendment," by which the United

States was given the right to intervene

at any time in order to maintain in Cuba

a government of law and order. We thus

secured the right to act in support of the

government which we had paid out so

much money and so much blood to estab

lish. For three years and a half the Re

public of Cuba maintained itself with

great apparent prosperity, but an abuse

by the party in control of its executive

power in respect to elections brought on

an insurrection, which the government of

the Republic had not properly prepared

itself to resist or suppress, and the island

was soon in the throes of a war which

bade fair to destroy for several years its

agricultural wealth, and to bring about

again that awful condition which insur

rections against Spain had produced.

Again the United States intervened ;

sent first a formidable fleet, and then an

army of 5,000 men, secured a disband-

ment of the opposing forces, and estab

lished a provisional government. This

it did under a proclamation which prom

ised a restoration of the Republic, as

soon as tranquillity was restored to such

an extent as to permit the holding of a

fair election and the determination of

those persons upon whom a government

could be properly devolved.

The Republic had not complied with its

constitution in several important re

spects—it had not made provision for an

independent judiciary; it had not pro

vided autonomy in its municipalities, and

it had not provided an election law which

would secure, as required by the consti

tution, minority representation. A com

mission under the provisional govern

ment is now drafting an election law, in

cluding a law for an electoral census, a

law making the judiciary independent,

a civil-service law, and a law establishing

autonomy in municipalities. It is to be

hoped that within seven months we may

take an electoral census ; then hold a

municipal election, and six months there

after a national election ; and then, after

a further interval of four months, turn

over the government to the persons prop

erly elected.

In this intervention the United States

has already spent about $4,000,000 and

will be put to a possible additional ex

pense of perhaps $3,000,000 more. The

President is given authority to receive

from the Cuban treasury such sums as

the condition of that treasury may per

mit, to reimburse the United States for

the expense of intervention, but it is

quite unlikely that, in the various calls

that there are upon the Cuban treasury

for works of improvement and for the

bettering of the government, any large

part of these funds thus expended will

be reimbursed to the United States.

PORTO RICO

The sovereignty of the Island of Porto

Rico passed to the United States on the

1 8th of October, 1898, and this with the

full consent of the people of that island.

On May 1, 1900, the military government

ceased and a civil government, in ac

cordance with the act of Congress, was

inaugurated, and this continues un

changed down to the present. It includes

a governor appointed by the President,

an executive council appointed by the
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President, and an elective national assem

bly. The legislature is made up of the

two houses of the assembly and the ex

ecutive council. Of the civil servants in

the central government, 343 are Ameri

cans and 2,548 are natives.

Very early in the American history of

the island a cyclone passed over it, de

stroying a large part of its coffee cul

ture ; $200,000 was expended from the

emergency fund of the United States

Treasury to buy rations for those left in

distress. Under the law all the customs

are turned into the treasury of Porto Rico

for the maintenance of the island govern

ment, while the United States pays the

cost of the army, the navy, the light

house service, the coast surveys, the har

bor improvements, the marine hospital

support, the post-office deficit, the

weather bureau, and the upkeep of the

agricultural experiment stations. Under

the last normal year of Spanish rule

there was a total revenue of $3,664,000

and a total expenditure of $2,869,000, in

cluding the central, provincial, and

municipal receipts and expenditures. For

the year 1906 the total revenue, pro

vincial and municipal, was $4,250,000

and the expenditure $4,054,000.

There is maintained in the island a

Porto Rican regiment, paid by the United

States, and in addition a constabulary or

rural police, maintained at the expense

of the island treasury. The island is

policed by 700 men, and complete tran

quillity reigns. Under the Spanish

regime, there was in the island a force

of over a thousand rural guards, beside

a thousand municipal and urban police,

and in addition the regular Spanish

army of 4,000 men and several regiments

of militia. Ladronism was by no means

rare.

THE ENROLLMENT OP PUPILS HAS IN

CREASED 600 PER CENT IN 8 YEARS

Down to the last day of Spanish rule,

there was not in this island, containing

a million people, a single building con

structed for or dedicated to public in

struction, and the enrollment of pupils

was but 21,000. There are today in this

island 97 such buildings, and the enroll

ment of pupils has reached the number of

130,000. In the last year of Spanish rule

there was expended $35,000 in gold for

public education. Under the present gov

ernment, there is expended a total of

$854,000 each year.

When the Spanish domination ended,

there were 172 miles of macadamized

road. Since the United States took con

trol, there have been constructed 291

miles more, making in all now a total of

463 miles of finely planned and admirably

constructed macadamized roads—as fine

roads as there are in the world.

In the course of the administration of

this island, the medical authorities of the

government discovered a disease of

anaemia which was epidemic and was pro

duced by a microbe called the "hook

worm." It so much impaired the energy

of those who suffered from it, and so

often led to complete prostration and

death, that it became necessary to under

take its cure by widespread governmental

effort. I am glad to say that the effect

of the government's treatment has been

much to reduce the extent and severity of

the disease, and that it has been brought

under control.

There is complete free trade between

Porto Rico and the United States, and

all customs duties collected in the United

States on Porto Rican products subse

quent to the date of Spanish evacuation,

amounting to nearly $3,000,000, have

been refunded to the island treasury.

The loss to the revenues of the United

States from the free admission of Porto

Rican products is $15,000,000 annually.

In the making of tobacco into cigars and

cigarettes and of cane into sugar, a con

siderable number of the laboring class

find mechanical employment, but the

wealth of the island is directly dependent

upon the cultivation of the soil, to cane,

tobacco, coffee, and fruit, for which we

in America provide the market. With

out our fostering benevolence, this Hand

would be as unhappy and prostrate as

are some of the neighboring British,
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French, Dutch, and Danish islands. Dur

ing the last two years of Spanish domina

tion the trade balance against the island

was over $12,500,000, while the present

balance of trade in favor of the island

under American control is $2,500,000.

The total of exports and imports has in

creased from about $25,000,000 under

Spain to $44,000,000 under our sov

ereignty. At the date of the American

occupation the estimated value of all agri

cultural land was about $30,000,000.

Now the appraised value of the real prop

erty in the island reaches $100,000,000.

PHILIPPINES

The fortune or misfortune of the

Cuban war carried us to the Philippines.

The exigencies of the situation brought

us into such relations with Aguinaldo and

the Filipino troops in insurrection against

Spain, that when peace came we could

■not turn the islands back to Spain. Our

international obligations and the welfare

of the people of the country prevented

us from turning the government over to

the military forces commanded by

Aguinaldo. His attempt to carry on a

government had been a failure. The

failure would have been colossal, had he

been given more responsibility. The only

alternative was for us to take over the

island ourselves and administer the gov

ernment until by gradual training in

partial self-government the people might

become so acquainted with the art and

responsibilities of government that we

could ultimately leave the islands.

Accordingly we undertook, first, the

establishment of order in the islands, and

then the maintenance of civil govern

ment. In the course of this we had first

to disperse Aguinaldo's army and then

to suppress the guerrilla warfare which

the country was well adapted to encour

age and facilitate. In establishing order

we expended $170,000,000. As order

was established from place to place,

municipal governments were set going

with complete autonomy. Provincial

governments were established with a gov

erning board of three, in which two of

the officers were appointed and one, the

governor, was elected. A central gov

ernment was established, with a civil

governor appointed by the President and

eight commissioners, five of them execu

tive officers and American and three of

them Filipinos. By changes effected in

the period of six years, a majority of the

provincial officers have become elective,

and only one, the provincial treasurer, is

appointed under the civil-service law.

In July next an election will take place

by which an assembly of seventy repre

sentatives, elected by the qualified voters

of the Christian provinces, will constitute

a national assembly, which will be one of

the two houses, the other being the

Philippine Commission, to constitute the

legislature of the islands. The national

assembly elected in July will meet for the

first time in October. Thus has the

promise of our government, made

through President McKinley.been kept, of

gradually increasing the measure of self-

government extended to the Filipinos.

AMERICAN IMPROVEMENTS IN THE

PHILIPPINES

Having established order by use of the

military, a Philippine constabulary was

created, consisting of some 5,000 men,

who police the islands. Considering that

the islands contain a population of now

more than 7,000,000, this constabulary

force is not excessive. The American

troops in the islands number about

12,000. There is also a Philippine mili

tary force, known as the Philippine

scouts, 4,000 in number, that are really

enlisted men of the United States Army.

The expenses of the United States in the

islands from year to year are about

$5,000,000 in the support of the army

over and above what would be expended

were there no Philippine scouts and were

the army housed in the United States.

During the threat of famine in 1902

and 1903, arising from the death of most

of the draft cattle of the islands, due to

rinderpest, Congress voted $3,000,000 to
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be expended for the purpose of relieving

suffering.

As soon as the Americans reached the

islands, even while war was flagrant,

schools were established, and now there

are reading, writing, and reciting in Eng

lish in the Philippine Islands one-half

million of children daily. The unfor

tunate conditions under which the use of

some seven or eight different languages

in different islands and different parts of

the same island prevented a common

medium of communication is gradually

to be remedied. More people speak Eng

lish than Spanish now, and in a genera

tion the language of the islands will be

English, unless the present policy is

changed. Industrial and secondary

schools are being established in every

province, and the Philippine child by

manual training is being taught the dig

nity of labor, though in his father's time

it had always been regarded as a badge

of humiliation.

We have secured the construction of a

street-car system in the city of Manila

thirty-five miles in length, which greatly

relieves the expense of living in that city,

arising from the necessary use of cabs

in the absence of a street railway. We

are constructing great waterworks and

a comprehensive sewer system for

Manila. We have constructed costly har

bor works at three great ports of the

islands—Manila, Iloilo, and Cebu. We

have added many hundred miles to the

road mileage of the islands, and have

now contracts for the construction of

railways, so that within a few years, un

der contracts now in force, the mileage of

the railways will have been increased to

near a thousand miles, though it was but

124 when we entered the islands. We

have carried the islands through epi

demics of plague and of cholera and have

stamped them out. Just as we entered

the islands, 75 per cent of the cattle were

destroyed by rinderpest. We have dis

covered a method for suppressing the

rinderpest which we have an efficient

force of civil servants to apply, so that

hereafter there is no danger that the

islands will be again denuded of cattle

from this cause.

We have introduced a judiciary system

which commands the confidence of all ;

it is partly American, partly native. We

have abolished the Spanish code of civil

procedure, which was adapted to keep

litigants in the vestibule of the court

house forever, and have substituted a

plain, practical American code.

We have purchased from the religious

orders 400,000 acres of the best land in

the islands, the ownership of which by

them put them in a relation of hostility

to 60,000 tenants, who refused to recog

nize their title or pay rent. Had they

gone into court and sought evictions, an

other insurrection would have followed.

The government has now purchased

these lands for $7,000,000 and is engaged

successfully in selling them out to the

tenants on easy terms, so that in less than

a decade they will become the owners

of the lands.

A currency of a Philippine silver peso,

maintained by law at 50 cents gold, has

been substituted for the old, varying

Mexican dollar. In other words, we have

established there the gold standard.

We have suppressed ladronism and dis

order throughout the islands, so that

agriculture is now being pursued in a

greater degree than ever before since the

insurrection of 1896.

Business has been depressed, but is

gradually recovering. The total of im

ports and exports has increased from

$36,000,000, annual average from 1890-

1894, to an annual average of $60,000,000

during the last four years.

The Congress of the United States has

discriminated in favor of the islands to

the extent of permitting its products to

be introduced into the United States at

25 per cent reduction on theDingley rates.

It has been proposed to increase this re

duction, so as to make it 75 per cent on

the Dingley rates, and ultimately, in 1909,

to take off the duty altogether on the

products of the Philippine Islands. Such

a bill passed the House of Representa

tives, was not voted on in the Senate, but
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was strangled in committee. In the his

tory of this bill for the first time is heard

a note of selfishness in the policy of the

United States toward any of her Spanish

dependencies.

The sugar and tobacco interests of the

country are afraid that the introduction

of the Philippine products may affect

them. Nothing could be further from the

truth. We import now 1,200,000 tons

of sugar, which comes over the tariff

wall, having paid the full tariff rates, or

at least only 20 per cent less. The total

exportation of sugar from the Philip

pines in the last three or four years has

not exceeded 100,000 tons. It never in

the history of the islands exceeded

265,000 tons. The introduction, there

fore, of Philippine sugar into the United

States, assuming that it might rise to

300,000 tons, would still leave to be

brought over the tariff wall 000,000 tons,

and could not, therefore, in any degree

affect the price of sugar in this market.

If the price of sugar is not affected, then

the sugar-growers and manufacturers of

this country must also remain unaffected.

Figures with respect to tobacco and

cigars are equally convincing that the

timidity of the tobacco interests of this

country in respect to the Philippine

tariff bill is also unjustified. On the

other hand, the opportunity to come into

the markets of the United States would

doubtless greatly benefit the business in

terests of the islands by a gradual im

provement in the business tone, and we

might expect ultimately the same pros

perity that I have described already as

conferred upon Porto Rico by the gen

erosity of the United States in opening

its markets to the people of that island.

I have no doubt that in the future justice

will be done in the matter of the Philip

pines.

THE PHILIPPINE ASSEMIUA'

It may be objected that the $170,000,-

000 or more expended by the United

States in suppressing the insurrection in

the Philippines was not for the benefit of

the Filipino people, resulting, as it did,

in the death of many. This is a narrow

view. No money or blood was ever spent

more directly for the benefit of a people

than this. The chaos which would have

reigned and the bloody civil dissensions

that would have followed, had we with

drawn from the islands and left them to

their fate, under Aguinaldo and his gen

erals, would have continued unabated for

a decade, and the consequent prostrate

condition of agriculture could hardly be

overstated. The war was deplorable, but

no other possible alternative was open to

us in the discharge of our duty as a na

tion.

Only two laws can be said to have

been enacted with a view to the selfish

protection of American interests. One

is the act by which the coastwise trade

law will apply to the traffic directly be

tween the United States and the Philip

pines. By amendment from time to time,

however, its application has been post

poned, and we may hope that these

amendments will continue. The other is

a law which discriminates in favor of

goods exported directly to American

ports by granting a rebate of island ex

port duties attaching to such goods. It

has reduced in a small amount the in

come of the islands to help American

trade.

The assembly about to meet will doubt

less be composed of men, a majority of

whom will declare in favor of immediate

independence. This is the natural result,

because of the argument that appeals to

the self-pride of the voters, that they are

entirely fit for complete self-government.

It is quite possible that much of the time

of the assembly, in its first session, will

be taken up in perfecting resolutions of

this kind. I hope, however, that, after

having given vent to their feelings upon

this subject and having presented a re

spectful petition to Congress thereon,

they may be induced to appreciate that

the function of a national assembly is

to legislate for the benefit of the coun

try, and to come down to legislative ac

tion on humdrum subjects that do not

necessarily involve eloquence and imagi
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nation, but do involve hard work and

patriotic effort and make for the better

ment of the islands.

The Philippine Islands have been

treated with less generosity than either

Cuba or Porto Rico, but still a great deal

has been done by the United States for

the Philippines and at a very heavy ex

pense.

The statistics will show that in the case

of each of the island governments the

revenues have been largely augmented

under American auspices, and also that

the total of imports and exports has been

materially increased ; but the same is true

of the expenditures. The Americans

have given a more expensive govern

ment, because they have insisted on doing

more in education, in public improve

ments, and in sanitation. It is easy for

a government to be economical if it does

not do anything.

One sometimes hears our character as

benefactors to these Spanish islands ques

tioned on the ground that the benefits

conferred have been paid for by us out of

the taxes collected in the islands, and

therefore out of money belonging to our

wards. I think I have shown by what

has been said that immense sums have

been paid directly out of the Treasury of

the United States to aid them, and that

very large sums which would be annually

paid into the United States Treasury are

diverted therefrom by our policy toward

these islands. But, more than this, even

with respect to those benefits paid for out

of the revenues of the islands, are not

the work of administration and the re

sponsibility and care and judgment neces

sary to organize and maintain a govern

ment and devise the ways and means to

better the conditions of a people to be

regarded as altruistic, if only the good

of the people is sought?

WHAT HAS THE UNITED STATES RECEIVED

FOR ALL SHE HAS DONE

And now what has the United States

received in return for all her efforts, for

all her expenditure, and all her responsi

bilities? Let us look at her trade with

the islands. In the fiscal year 1895, the

last normal year of Spanish occupation,

the imports into the United States from

Cuba were $52,000,000; from Porto

Rico, $3,000,000, and from the Philip

pine Islands, $5,000,000. In the fiscal

year 1906 the imports into the United

States from Cuba were $85,000,000 ; from

Porto Rico, $19,000,000, and from the

Philippine Islands, $12,000,000. The ex

ports from the United States to Cuba in

the fiscal year 1895 were $12,500,000; to

Porto Rico, $3,000,000, and to the Phil

ippine Islands, $120,000. For the fiscal

year 1906 the exports from the United

States into Cuba were about $48,000,000 ;

into Porto Rico, $19,000,000, and into

the Philippine Islands, $5,500,000. This

shows a very considerable increase in the

Cuban trade, a proportionate increase in

the Porto Rican trade, but a smaller in

crease, though a considerable one, in the

Philippine trade. In other words, the

total trade with Cuba has increased from

$65,000,000 to $130,000,000; with Porto

Rico from $6,000,000 to $38,000,000, and

with the Philippine Islands from $5,000,-

000 to $18,000,000, or a total increase

in business done with these three islands

of $110,000,000. While this shows a

considerable increase, the profit there

from is by no means equal to the great

outlay I have set forth. I am sure that

if the same liberal policy is continued

and if the Philippine tariff bill of the

last session is put into effect in the course

of the next two or three years, that a

decade, or certainly twenty-five years,

will show an increase in business that

will be more commensurate with the ex

penditure. But that increase will occur

only if we continue the same altruistic

spirit in dealing with these islands and

give them every opportunity and aid to

expand their own business and increase

their own prosperous condition. In the

meantime, and down to the present date,

the outgo for the benefit of these islands

has been enormous, while the income re

ceived by the people of the United States

from them has been comparatively small.

If, then, we have not had material
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recompense, have we had it in the con

tinuing gratitude of the people whom we

have aided? There have been many ex

pressions at various times showing that

at such times a feeling of gratitude ex

isted, but he who would measure his al

truism by the good will and sincere

thankfulness of those whom he aids will

not persist in good works. There are

many reasons why we need not expect a

continued feeling of gratitude from the

peoples we have benefited. It is impos

sible always to secure American officials

who are properly imbued with the spirit

of sympathy for the natives that is es

sential- to prevent race friction. We

strive, of course, to go as little counter to

the customs of the people as possible, but

to secure needed reforms it is necessary

sometimes to enforce laws that are not

popular. Thus sanitary regulations

needed to secure good health are irksome

to such a people. They do not see the

use of such severity.

Again, to carry on a government we

must employ many Americans in the

service, and we must, in order to secure

them, pay them at a higher rate than the

natives. Offices are much sought after

by the natives, and the greater pay and

discrimination in favor of the Americans

are sure to engender dissatisfaction. We

have tried to substitute natives for Amer

icans as rapidly as possible, but we must

retain some Americans for guidance.

Then the native newspapers avail them

selves of the freedom of the press and

abuse the privilege by every kind of un

fair statement to stir up native prejudice

against the government and so against

the Americans. This is not decreased by

the hostile attitude of unthinking and

unpatriotic American business men

against the natives.

Finally, the character of the benefits

we have conferred on these Spanish-

speaking peoples is such as necessarily

to imply our sense of greater capacity

for self-government and our belief that

we represent a higher civilization. This

in itself soon rankles in the bosom of

the native and dries up the flower of

gratitude. It is natural that it should be

so. We cannot help it. It is inseparable

from the task we underake. Our reward

must be in the pleasure of pushing the

cause of civilization and in increasing the

opportunity for progress to those less for

tunate than ourselves in their environ

ment, and not in their gratitude.

I have not touched upon and do not in

tend to discuss, for lack of time, what our

future policy toward these three peoples

must be. The problems to be presented

are difficult and need a clear and calm

judgment and a generous altruistic spirit

for their satisfactory solution. Neither

will be wanting, I am sure.

Our experience in the three countries

of Cuba, Porto Rico, and the Philippines

has many points in common, and the chief

common feature has been the desire on

the part of the American people, repre

sented by the American Congress and the

American Executive, to stimulate busi

ness, to elevate and educate the people,

to maintain and preserve order, to intro

duce internal improvements of all sorts

into the islands, to build roads and

bridges and harbors, and gradually to

enlarge as far as possible the control

which the natives shall have over their

own local government.

There have been times when abuses

have crept into the administration of the

islands on the part of some of the civil

and military servants of the United

States, but the record of the nine years

since the beginning of the Spanish War,

looked at from an impartial standpoint,

is on the whole an unblemished record

of generous, earnest effort to uplift these

people, to help them on the way to self-

government, and to teach them a higher

and a better civilization. It is a record

I confidently submit will always redound

in the coming century to the high credit

of the people of the United States as a

generous civilizing nation charged by the

accident of war with the responsibilities

of guardianship of a less fortunate peo

ple and discharging that God-given re

sponsibility in accordance with the high

est ideals of the brotherhood of man.
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I HAVE so many times been asked

what caused me to form the idea

of spending the summer of 1906

north of the Arctic Circle that I feel im

pelled to give a brief account of the rea

sons which resulted in what proved to be

the most interesting cruise it has ever

been my privilege to enjoy.

I believed that with a good stout ship,

properly equipped, a trip could be taken

in those regions with comparative safety.

I realized that it would be necessary to

have the ship stocked with eighteen

months' provisions, to guard against any

unforeseen exigencies or of being frozen

up in the ice of the far North. My

chances were good, I thought, providing

the ice conditions were in any way favor

able, of getting into the east Greenland

coast, making King William Land, and

of being able to return the same year.

One fact, which I considered of

primary importance, that assisted in de

ciding me to make the east coast of

Greenland my objective point was that

on Shannon Island and at another point

near there are two Arctic relief stations,

one established by the Baldwin-Ziegler

Expedition and the other by the Swedish

government under Nathorst.

Other objects of my trip were as fol

lows :

To enter the Greenland coast near

Franz Josef Fjord;

To attempt to secure live specimens of

musk-ox and polar bear ;

To collect specimens of bird life and

study their food and habits of living;

 



44° The National Geographic Magazine

To make some short land expeditions ;

To secure what shooting we could ;

If ice conditions permitted, to advance

north toward King William Land.

During the winter of 1905 I entered

into correspondence with Mr Magnus K.

Giaever, of Tromso, Norway, and suc

ceeded in chartering the auxiliary barken-

tine Laura. Mr Giaever is a ship-owner

of much experience in the Arctic waters.

Among other cruises, he accompanied

Mr Champ in the latter's Baldwin-Ziegler

Relief Expedition in 1905. Mr Giaever

is also owner of the ship Frithjof, which

was chartered by Mr Wellman for his

Arctic work last summer and rechartered

by him for his expedition this summer.

In addition to fully sustaining his repu

tation as an Arctic outfitter, which had

preceded my acquaintance with him, Mr

Giaever proved a most agreeable compan

ion and delightful gentleman. The Laura

was well fitted and equipped for Arctic

work, having good accommodations for

dark-room, taxidermy, etc. In accommo

dations the Laura had six very com

fortable deck cabins, 5^ by 6, and a com

bination deck dining-room and saloon.

She carried from one hundred to one

hundred and fifty tons of coal without a

deck-load, on an average consumption of

two ton per day in the ice, although rely

ing principally on sail in the open sea.

The members of my party were as fol

lows : N. C. Livingstone Learmonth,

Hanford, Blandford, England ; Dr C. R.

Holmes, ship surgeon ; Mrs Holmes, his

torian ; Karl Holmes, and Mrs Fleisch-

man. All of my guests save Mr Lear

month are Cincinnatians.

Dr Holmes and myself have been criti

cised for allowing the ladies to accom

pany us, but neither of us have had cause

to regret having taken them along, as

they stood the cruise surprisingly well,

and Mrs Holmes and Mrs Fleischman

cheerfully bear testimony that they gath

ered a great deal of pleasure and, if any

thing, received benefit from their entirely

novel, if unusual, experiences.

I have also been asked if time did not

hang heavily upon our hands, and how

we managed to amuse ourselves in order

to kill what some of our inquirers termed

"the dullness of it." In answer to these

inquiries it has been my pleasure to re

ply, that so far as the writer is concerned,

there was not one dull moment during the

whole trip, and in this statement I have

enjoyed the hearty second of all who ac

companied me. As soon as one is well

in the ice, there is always the interesting

anticipation of what is going to happen

next. During a heavy Arctic fog, which

sometimes lasts two or three days at a

time and which necessitates tying up to

an ice floe, one does not get dull. An

overly anxious Arctic traveler may, per

haps, fret or chafe a bit because of these

unavoidable delays at not being able to

make progress toward his destination, but

he or she of philosophic mind will sit

down and play a few rubbers of bridge

or listen to the musical grind of the

phonograph. Far be it from me to say

that any of my party were philosophers,

nor were they the sons or daughters of

philosophers, but we found that we could

endure the fretting and still fight off

ennui quite successfully because of our

more or less expert knowledge of cards

and our love for music. A phonograph

on a trip of this kind is certainly a great

source of pleasure and enables a befogged

or ice-bound party to pass hours that

might possiblv otherwise be set down as

"dull."

We went aboard the Laura at midnight

on June 16, raised anchor, and proceeded

north at 3 130 a. m. on June 1 7. Upon

arriving at Skaaro a heavy gale made it

unwise to put to sea, and we staid at

anchor at that port until the 19th, before

again putting out, our course being to

ward Spitzbergen. Passing Bear Island,

we encountered heavy masses of drift ice.

As the experience of former expedi

tions had shown it to be inadvisable to

attempt making the Greenland coast be

fore July, it was decided to spend the

intervening time in a shooting trip after

reindeer. While the metaphor is badly

applied, I might say that in our loafing

we "killed two birds with one stone,"
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as we had fair sport, bagging twenty-

seven deer, thus giving us a fine supply

of fresh meat, much better and at less

cost than it would have been possible to

obtain at Tromso.

Advent Bay, another of our stops, con

tains the only two permanent settlements

in all Spitzbergen—two coal companies,

operated by American and English com

panies respectively. The coal appears of

very good quality, much like our Ameri

can Pocahontas. We filled our bunkers

at a cost, approximately, of one pound

sterling per ton. Coal croppings are very

abundant all over the island. Lamont,

during his Arctic trips, and many of the

whalers have made a practice of taking

their ships' boats ashore and recoaling

from practically surface coal.

Spitzbergen, providing so many speci

mens of birds, kept us working overtime

keeping up with our skinning, preserving,

etc.

At a dinner given to both parties on

the night before sailing from Tromso we

had promised to try to spend the Fourth

of July with the Wellman party, so it

was with pleasurable anticipation that

we next proceeded to the Wellman camp

at Virgo Haven.

Patriotism ran high in our American

hearts as we lifted our hats on Independ

ence Day to the Stars and Stripes, which

were waving, not only over our own boat,

but over the houses ajready in a fair way

of construction by the expedition. Glor

ious Fourth of July was celebrated in a

manner befitting true sons and daughters

of Uncle Sam in that far-off land in the

North. Not having fireworks or fire

crackers, Major Hersey, U. S. A., second

in command of the expedition and repre

senting the National Geographic Society,

commanded a squad armed with pistols,

guns, or anything else that would, in line

with Major Hersey's orders, "make a

noise !"

At a conference with our officers, com

posed of the captain, Jens Oyn ; first

mate, Kristien Petersen, and second mate,

Daniel Johansen, all of whom were vet

erans of the Arctic, having served as offi

cers in the Nathorst, the Baldwin-Ziegler,

and Antarctic expeditions, it was decided

to try to reach the coast of Greenland be

tween 740 and 760 north. The experi

ence of former expeditions had shown

this to be the most advisable route and

promised the best chances of success, no

ship ever having penetrated to the coast

south of 730 and only one north of 76 °.

The last ships making any authentic at

tempt that had reached Greenland at that

latitude were those of a Swedish govern

ment expedition under Nathorst, in the

year 1900, and one other expedition,

which attempted to get in at Franz Josef

Fjord in 1905. It failed in that attempt,

but succeeded in reaching land north of

Shannon Island.

Small pieces of drift ice were first met

in latitude 700 5', longitude 4° west.

Thursday, July 12 (latitude 70° 5',

longitude 0.21' west), we encountered

large but rather scattered drifts of ice and

also had some heavy snow flurries. The

temperature ranged 1° R.

July 15 we found ourselves on the edge

of the main ice pack guarding the coast

of Greenland. The sea was rolling so

heavily, however, that we were in danger

of being driven into the ice. Our course

at this time was east southeast % and our

position latitude 760 19' 5", longitude

i° 54' west, but we changed our course

to southeast in an endeavor to find a lead

through which to force our way into the

pack toward Greenland.

On the 16th we were fortunate in find

ing an ice bay which sheltered us from

the force of the waves, and, following this

lead, we were enabled to advance into the

pack, where we were comparatively

sheltered. Gigantic swells, however,

showing the ferocity of the storm outside,

followed us for a distance of over fifty

miles through the ice. Our position at

this time was latitude 740 59', longitude

30 56' west.

In this locality we secured our first

specimen of hooded seal (Cystophora

cristata).

Heavy fogs were also met with. The

rigging was covered with a coating of ice
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and the temperature was zero C. On ac

count of the fog and the ice, which piled

up thickly around us, it became necessary

to savagely buck it in order to force our

passage through to reach a stretch of

fairly open water and to prevent being

hemmed in. In this butting match we

undoubtedly got somewhat the worst of

it, as all the the ice plates on the port bow

of the ship were wrenched from the bolts

and were partly separated from the wood.

We made water at the rate of one foot

per hour, but, putting a double force at

the pumps and lightening her weight for

ward, we were able to raise the ship

enough to have the carpenters repair the

leak. This accident, however, hindered

us in a great way from getting through

some heavy packs upon nearing the coast.

We might possibly have come nearer our

goal had it not occurred.

On Thursday, July 19, we saw our first

bear—a large she bear, followed by two

cubs about a year and a half old. They

being too large to capture, we had a

spirited hunt after them and succeeded

in killing all three. The meat was fairly

palatable, although it was necessary to

cut it into very thin strips and hammer

it very thoroughly before broiling, in or

der to get the "blubbery" taste out of it.

In addition to this precaution, I would

advise that a plentiful admixture of

onions be used in broiling fresh bear

meat, and if the onions are strong enough

and one has a penchant for onions, one

won't really mind bear steak. It is the

opinion of the writer and also of the ship

surgeon, who was the taster of all new

food, that young seal is a great deal more

palatable than bear meat.

By the 20th we had reached far enough

into the ice pack to find that there was

no evidence of any mud-discolored floes

which we had observed on the outskirts

of the pack. The authorities—Nansen,

Nordenskiold, and Nathorst—all agree

that this ice is carried by the currents

from the Siberian coast.

In this connection the following ex

cerpt from our log of July 20 may be of

more than passing interest :

"The floes increased in area, and the

surfaces, which hitherto had almost with

out exception been flat, were covered

with a tumbled mass of irregular blocks

of snow and ice, heaped one upon an

other, rising to heights of twenty and

sometimes even to fifty feet. Incessant

motion from currents and winds and re

ciprocal ice pressure, as the ice drifted

from the inexhaustible storehouse of the

North, forced the 'ice tables' one over the

other and caused this condition in the in

terior of the Polar pack which is typical

of what Arctic explorers term the East

Greenland ice."

The temperature was still below the

freezing point, the ice upon the rigging

being quite thick, and the crystal fringe

of icicles hanging from the edge of the

many floes presented a very beautiful

sight. We later sighted a big male bear,

quite the largest specimen brought down

during the trip. This bear weighed

eleven hundred pounds.

On the 23d we killed a new variety of

seal, called the snad (Phoca vitnlinia).

Our position at this time was latitude

740 6'. longitude 130 4/ west.

On Thursday July 26, at a position of

latitude 730 20', longitude 130 39' west,

from the "crow's nest" we could see the

mountains of the coast, from Cape "Hold

with Hope" to Pendulum Island, a dis

tance of seventy-five miles. The atmos

phere was remarkably clear. At this

time we also shot a fine specimen of the

stor-kobbe (Phoca barbata), the largest

variety of seal ever killed in the North

and found only in the proximity of the

coast. Each seal of this class yields a

barrel of blubber.

From July 26 until August 20 we were

either enveloped in dense fog or beset in

front, behind, or to either side of us by

tremendous ice floes, so that our efforts

to reach Greenland were fruitless and our

course was of necessity changed to all

points of the compass. Excerpts from

our log covering this period are as fol

lows :

"Held ii]) three days by fog ; thick ice ;

following a lead in the ice ; impassable
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ice ; changing course ; following another

lead ; trying to break through ice : solid

pack ; trying to get in north ; trying to

get in south."

The above entries in our log practically

cover all our notes of moment until the

20th of August. It was first hope ; then,

as chance . appeared better, it was high

hope of reaching Greenland ; then an ob

struction of ice stopped us; now more

fog, followed by still larger floes of ice;

then a heavy fog again. We made no

better than two knots an hour, and when

tied up to an ice floe we drifted away

southeast a knot to a knot and a half an

hour. All in all, it was discouragement

and expectation, apprehension and re

newed hope, varying constantly by the

sight of bear or seal and further en

livened during the time of our imprison

ment by the capture of three polar bears

alive. At one time we succeeded in reach

ing a point within twenty-odd miles of

the coast, near Shannon Island, and at

another time we were within thirty miles

of the coast, near Franz Josef Fjord, but

•an impenetrable pack of ice blocked our

further progress.

We also noted a very interesting fact

in the presence of some uncharted cur

rents, believed by us to be the Gulf

Stream, in the pack at latitude 720 2' 34",

longitude 140 39' 30". Here the water

was of quite a different color, a strata

about two feet from the surface showing

a light green, and repeated tests showed

it to be one to one and one-half degrees

warmer than the darker water below.

On August 2d, at a time when our

chances for reaching the coast were fast

ebbing away, we noticed that new ice

was beginning to form between the floes

during the night, reaching a thickness

of half an inch. This formation was

caused by the older ice melting, thus

creating fresh water, which was frozen

much more readily than salt water.

On the 20th of August, our coal run

ning somewhat low and there appearing

to be no chance of improvement in con

ditions, we decided to give up hope of

reaching the coast, and in consequence

set our course toward the Island of Jan

Mayen, reaching there the 24th of

August. Jan Mayen is a peculiar island,

shaped like a spoon, 33 miles long and

23 miles wide at the broadest point and

1 1/2 miles at the narrowest. Here we saw

Berenberg Mountain, rising 6,300 feet

sheer from the ice, a glacier on one side.

This was probably one of the grandest

sights, it has ever been my pleasure to

view or hope to view again. Berenberg

has never been ascended, although at

tempted several times.

It was on this island that the Austrian

government left an expedition for me

teorological survey in 1882. All of the

houses of this expedition are still stand

ing and they are in a good state of pre

servation. Several of our party had the

unique experience of tasting some Ameri

can canned food left there by the original

expedition, finding that nearly twenty-

five years of time had worked not a par

ticle of damage to its remarkably excel

lent condition.

As a balm to our injured feelings, be

cause of our failure to reach Greenland,

we learned that one month after we ar

rived in Tromso, another ship—a small

steamer—had tried for the Greenland

coast for the purpose of walrus hunting

and sealing. This ship had been so badly

beset by the ice that she had been frozen

up in one pocket and had not gotten out

for six weeks. At that time the ship

was in such close proximity to us that

she heard our large siren signaling some

members of our party in one of our small

boats, who had gotten lost in the fog

and were trying to find their way back

to the ship. She tried to signal us, but

she was "down wind" and we could not

hear her.

It was certainly a source of satisfaction

to find that where we had failed no other

ship had been able to succeed, and I do

not believe that it would have been possi

ble for any ship to have reached the east

coast of Greenland during the past season.

I had the intention of trying again this

year, but the master of the Laura ad

vised against it, stating that it was his
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opinion that it would be better to wait the Laura for the year 1908 to again

another year, to see if the ice would again make an attempt to go in at the Green-

reach normal conditions. I have there- land coast and reach King William

fore acted upon his advice and have taken Land.

NEAREST THE POLE

The substance of an address to the National Geographic Society by Commander

Robert E. Peary, U. S. Navy, describing his explorations in 1905-1906.

TO many persons, even of more

than ordinary intelligence and

wide reading, all Arctic work is

an effort to reach the Pole.

To such the following facts will be of

interest :

The incentive of the earliest northern

voyages was commercial, the desire of the

northern European nations to find a navi

gable northern route to the fabled wealth

of the East.

When the impracticability of such a

route was proven, the adventurous spirit

of Anglo-Saxon and Teuton found in the

mystery, the danger, the excitement,

which crystallized under the name North

Pole, a worthy antagonist for their fear

less blood.

The results of northern efforts have

been to add millions to the world's wealth,

to discover some of the most important

scientific propositions, and to develop

some of the most splendid examples of

manly courage and heroism that adorn

the human record.

While these efforts have steadily cir

cumscribed the area for new discoveries,

they have also ripened the time for the

final culmination of the work and the

closing of the chapter.

Though the unknown area has steadily

decreased, there is still ample room in

the two or three million square miles of

yet unknown area for startling surprises

in geography and the natural sciences.

If any proof of this were needed, it is

to be found in the directly contrary con

ditions found by the last Peary Arctic

Club Expedition as compared with pre

vious theories.

Many and perhaps all of my friends in

this Society are aware that my last two

Arctic expeditions have been financed by

the Peary Arctic Club of New York, an

organization composed of prominent men

of New York, Brooklyn, Boston, and

Philadelphia, with Morris K. Jesup as its

President.

SCIENTIFIC RESULTS OF THE LAST EXPEDI

TION

The point of view of Mr Jesup and his

associates in the club has been that Arctic

work today should combine in intimate

coordination two objects—the attainment

of the Pole as a matter of record and na

tional prestige, and the securing of all

possible geographic, hydrographic, and

other scientific information from the un

known regions about the Pole.

And since the government has not con

sidered it advisable to undertake the

work, the club gladly assumed it and

shares the resulting honor and scientific

material with the country and its

museums.

What have been the results of this

broad view?

To the popular mind has been given

the satisfaction of feeling that the Stars

and Stripes stand first, and that we pos

sess a new world's record in a field in

which the most enlightened nations of

the world have been striving to emulate

each other for three centuries.

To the geographer is given the satis

faction of having his horizon greatly

widened in the western half of the polar

basin ; of being able to fill in annoying

blanks upon his charts, and of looking
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forward with anticipation to detailed ex

plorations of new land discovered. Added

to this also is the definite determination

of the insularity of Greenland—the arctic

problem which Sir Clements Markham,

President of the Royal Geographical So

ciety, characterized as being second in

importance only to the attainment of the

Pole itself.

To the zoologist comes the discovery of

the beautiful white Arctic reindeer, rang

ing to the very limit of the most northern

lands, from Robeson Channel westward

to the one hundredth meridian, and the

bringing home of a complete series of

some fifty skins of this species; the se

curing of the first specimens of the beau

tiful salmon trout of Lake Hazen, and

a wider extension of the known range

and abundance of the musk-ox. the Arctic

hare, the fox, and the existence of ani

mal life, as represented by seals, to the

very highest latitude reached, within

some,two hundred miles of the Pole.

The oceanographer has for his share

a new series of tidal observations, sam

ples of the bottom obtained from sound

ings off more than half of the north

Grant Land coast and down Smith Sound

to Cape Alexander ; a cross-section of the

American outlet to the Polar Sea at its

narrowest point, and new information in

regard to the character and movements

of the ice in the Central Polar Sea, re

sulting in the demolition of the paleo-

crystic sea theory.

For the glacialist there are the numer

ous inert or comatose glaciers of the

North Grant Land coast which Aldrich

took for snow-covered points of land, and

the great glacial fringe of North Grant

Land from Hecla westward, which when

its features are known will appeal very

strongly to investigators in this field.

To the geologist the discovery of fos

sils at Cape Hecla and at the most west

ern point attained will be of interest.

For the ethnologist there is a new and

complete census of the entire tribe of

Whale Sound Eskimos for supplement

ing and comparison with previous cen

suses made during the past sixteen

years; also additional photographs and

measurements of these people, and an

extension of the known range of their

ancestors in the high northern latitudes.

To the practical explorer, particularly

those who will yet wrest their final se

crets from Arctic and Antarctic regions,

the experience of the expedition, its free

dom from sickness and death, especially

scurvy, which has been the bane of so

many expeditions, even up to some of

the later Antarctic ones ; its methods and

equipment, its rapidity of travel, and its

evolution of what I believe will be the

type ship for Arctic and Antarctic

work—able to fight or drift or sail

equally well, as circumstances may de

mand—afford valuable lessons.

For the meteorologist have been ob

tained thermometric, barometric, and

allied observations, carried on through

what was undoubtedly a distinctly ab

normal season.

In view of the above, and the fact that

the work has defined the most northern

land in the world, and fixed the northern

limit of the world's largest island, was

that work a useless expenditure of time,

and effort, and money? Neither the

club nor I think so. The money was

theirs, the time and effort mine.

To the popular mind, and especially

my enthusiastic friends of the press, the

fact that the Stars and Stripes are in the

lead is the one that appeals with instant

strength ; and I do not wonder at it, for

they and you and I are aware that any

record that represents a manly test of

brains and body is a distinct asset to any

nation ; and they and you and I know

that when the wires tell the world that

the Stars and Stripes crown the North

Pole, every one of us millions, from child

to centenarian, from farm laborer and

delver in the mines, up to the "first gen

tleman" in the land, will pause for a mo

ment, from consideration of his own in

dividual horizon and life interests, to feel

prouder and better that he is an Amer

ican and by proxy owns the top of the

earth.

But the scientific results are the imme
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diate practical ones, and British and for

eign commentators do not obscure or

overlook them ; and these results, to

gether with the expedition's non-loss of

a man, entire freedom from scurvy or

sickness in any form, and return of the

ship, have had their very friendly com

ments.

No better illustration of the practical

way in which these business men of the

Peary Arctic Club have approached the

work and of our own practicality as a

nation could be afforded than the quiet

way in which the club's expeditions have

set forth, and particularly the recent re

turn of the Roosevelt as compared with

the return of Nansen's Fratn.

The latter came into her home port

with salvos of artillery, a harbor covered

with boats, and its shores lined with a

cheering multitude, congratulations from

King and Parliament ; and Nansen today

is Norwegian Ambassador to Great

Britain.

The Roosevelt steamed into New York

harbor, lay at anchor for forty-eight

hours, and went to her shipyard for re

pairs without a ripple.

Do not for a moment get the erroneous

impression that I speak of this in a spirit

of criticism or complaint; on the con

trary, I understand the situation fully

and am entirely in accord with it.

We are too big to need to assert our

existence to the other members of the

family of nations, and things which to

a smaller country might be the event of

its life, to us are only one of several items

in the day's work.

THE JOURNEY NORTH

In July, 1905, Commander Peary left

New York in the Roosevelt, a powerful

steamer with auxiliary sailing power, the

first vessel to be built in America for

Arctic work. He sailed north across the

Gulf of Saint Lawrence, along the coast

of Labrador, through Baffin's Bay to

Smith Sound, on the northwest coast of

Greenland. To that point it was summer

sailing and child's play. Then the real

work began. For the next eighteen days

it was a continuous fight, through vary

ing vicissitudes of open water and packed

ice, 350 miles, to Point Sheridan, on the

north coast of Grant Land, where the

winter camp was made.

Arctic exploration expeditions must

be made in two seasons. Through one

summer the explorer must drive his ship

as far north as possible, and then estab

lish his base near to land before the six

months' night sets in, in October. From

then until the last few days of February,

when the first glimmerings of the Arctic

dawn are seen, the explorer must live

inert in a darkness that is relieved only

once a month by the pale light of the

moon. Then, when light comes for an

hour or less a day, he must start north

by sledge.

This Peary did. Four parties set

north, each with its sledges and dogs

and Eskimo drivers and hunters. These

Eskimos, with their dogs, the Com

mander said, are the factors that make

the search for the Pole feasible. Two

days' march brought Peary's party to a

lead—a rift in the ice pack where open

water prevents further progress. For

six days the party camped at this lead,

until a thinly forming shell of ice gave

them a precarious passage to the northern

side. Only fairly started north from

here, they were entirely cut off from the

three supporting parties by a blizzard

which delayed them five days longer.

From then on the diminishing amount of

provisions and the serious delays de

manded that one mad rush be made to

the north.

The Commander's lecture was illus

trated with excellent stereopticon views,

which gave the audience a true idea of

actual conditions in the far north. Great

hummocks of jagged ice, precipitous

pressure ridges and obstacles that would

seem insurmountable, stood constantly

in the way of progress. But they pressed

on at a heart-breaking gait until on April

21 Commander Peary was forced to give

the word to turn back. He had set a

new record, but the Pole, on the reaching

of which he had so firmly counted, was
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still 200 miles away—a distance he could

have covered but for the sad delays

caused by an open season and storms.

"At noon of April 21st we had reached

a point which my observations showed

to be in 87 degrees and 6 minutes north

latitude, the nearest approach yet made

to the Pole. It is perhaps an interesting

illustration of the incongruity of human

nature that at this time, when it might be

thought that my feelings should be those

of exultation only, they were as a matter

of fact just the reverse. While I en

deavored to be as thankful as possible for

what I had accomplished, still the mere

fact of breaking the record fell so far

short of the splendid jewel to secure

which I was straining my life out, that

my feelings were of the intensest disap

pointment; and this, combined perhaps

with the physical exhaustion resulting

from our heart-breaking pace on half

rations, gave me the deepest fit of the

blues."

Turning south from his most northern

camp, he traveled but a few days when,

near the open water which had first in

tercepted him, he came across another

lead from one-half to two miles wide.

After camping two days and consuming

almost all the few provisions left, pieced

out by meat of weakest dogs, slaughtered

because of dire necessity, a thin strip of

ice was discovered across the lead. Over

this, in skirmish line, each man fifty feet

from his neighbor, they dashed, with the

thin ice undulating under their feet and

the danger of any moment sinking into

the black waters of the Arctic sea con

stantly before them. No sooner had

they lander on the firm ice of the south

ern side than the newly formed ice on

the lead parted.

Emaciated men and starving dogs—

only a few of the latter left—at last

struck the coast of Greenland, with

which Peary was familiar through pre

vious trips. Here several Arctic hare

which the Eskimos killed revived them

slightly. Started on their first day's trip

toward the west, they intercepted fresh

tracks—three dogs and four men abreast,

staggering as they went. Two runners

sent east along this track returned in a

day with Clark and three Eskimos, found

as they had sunk down in exhaustion

and despair to die a lingering and awful

death.

For two days, with only short inter

vals of sleep, the party ate off the flesh

of the muskox, swen of which Peary

killed soon after reaching land. Then

westward they went, until about June 1

the ship was reached.

farthest west

Hardly recovered-from the dash to the

Pole, Peary started west along the north

coast of Grant Land with a view to es

tablishing some unknown coast lines.

This journey took them west to the most

northerly point of Grant Land, where a

cairn was built and Peary's record and a

strip of the American flag was deposited.

This cairn is one of three such reposi

tories which form a triangle of points

established by Peary. One is on the

most northerly point of Grant Land, and

thus of the North American Archipel

ago; another is on the most northerly

point of Greenland, and the third on the

most northerly point in the world ever

visited by man.

These three points, together with the

explorations made by Nansen and Nor-

denskjold, make a fair investigation of

the territory on the American and Euro

pean sides of the Pole. The district

lying north of eastern Siberia is the great

unknown. What Peary terms the North

American Archipelago is well explored

as to coast lines, and but one strip re

mains unmapped on the northeast coast

of Greenland. The Commander is ab

solutely confident that the Pole can be

reached, this remaining strip explored,

and perhaps a trip into the unknown

toward Siberia made in one more jour

ney to the north.

On return from the trip to the west

Peary found that while his men had en

deavored to change the position of the

Roosevelt, she had become jammed in

the ice and her rudder and two blades of
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her propeller torn away: With speed

reduced by a damaged propeller and a

temporarily rigged and extremely crude

rudder, the Roosevelt started homeward,

landing at Cape Breton, Newfoundland,

November 23, 1906.

The stereopticon views with which the

lecture was illustrated were remarkably

good, and were a great factor in making

the story clear and in elucidating the sit

uation about the Pole. Pictures of the

Eskimos were especially interesting,

showing women with animation in their

faces—a quality that seems to be abso

lutely lacking in the average pictures of

these people. Laughing babies, dressed

exactly as are their fathers and mothers,

were shown, and one remarkable type of

feminine beauty, the daughter of a chief

with whom Peary had become acquainted

during former trips to the North. Pic

tures of the animals which are found in

the Arctic regions showed strange-look

ing musk-oxen, a huge polar bear, large

white Arctic hare, and some beautiful

specimens of the snow-white Arctic deer.

IMPORTANT LESSONS TAUGHT BY THE LAST

EXPEDITION

The drift of the polar ice flow is con

stantly to the eastward. On the side of

the Pole adjacent to eastern Siberia and

Alaska is a great field of ice, whence the

chilled air flows east to equalize the

barometric pressure in the north Atlantic,

where from the perennially open waters

the comparatively warm air rises. This

wind, blowing with a constantly varying

intensity, drives the packed ice eastward,

and the explorer traveling toward the

Pole is as a man attempting to row across

a river.

This drift is that on which Peary

counts for success on the next dash to

the Pole, but it is also that which carried

him from his destination on his last dash.

Had the winter of 1906 been a hard

one and the ice pack closed in the spring,

it is the Commander's firm conviction that

he would not have had to turn back when

within 200 miles of the Pole, and it is

his belief that, taking advantage of the

experience gained on this last trip, not

only can the Pole be reached when the

next dash is made from the American

side, but that the one remaining unex

plored strip of Greenland coast can be

mapped at the same time. The sledge

parties should start in the next trip from

a point much farther west than did his

sledges, and should aim not directly at

the Pole, but toward a point west of it,

so that the drifting ice will carry the

party to it.

It is not severely low temperature that

is the obstacle to Arctic exploration. A

sound man, properly cared for and prop

erly clothed, should not feel that as much

as we in the temperate zone do the sud

den changes of temperature to which we

are subject. It is the long winter night—

a nerve-wearing experience, one which

has driven men insane—and the necessity

of carrying all provisions which make

Arctic exploration perilous.

"The discovery not only of the North,

but of the South Pole as well, is not only

our privilege, but our duty and destiny,

as much as the building of the Panama

Canal and the control of the Pacific.

The canal and the control of the Pa

cific mean wealth, commercial suprem

acy, and unassailable power, but the dis

covery of the Poles spells just as strongly

as the others, national prestige, with the

moral strength that comes from the feel

ing that not even century-defying prob

lems can withstand us.

Accept my statement, the attainment

of the North and South Poles (the oppo

site ends of the earth's axis) by Amer

ican expeditions would be worth to this

country many times the few thousands

needed, just for the closer bond, the

deeper patriotism resulting, when every

one of the hundred millions of us could

say, "The Stars and Stripes float at both

ends of the earth's axis and the whole

world turns about them."

Mere sentiment, perhaps ; but senti

ment has won battles and overthrown

empires, and makes the difference be

tween Satan and Saint."



PEARY'S TWENTY YEARS SERVICE IN

THE ARCTICS*

The following article is from "Handbook of Arctic Discoveries," by Major

General A. W. Greely. U. S. A., and is copyrighted by the publishers of the vol

ume, Messrs Little, Brown & Co., of Boston.

THE most brilliant work on the

inland ice is that of Mr R. E.

Peary, U. S. Navy, who, in

1886, with a Dane, Maigaard, reached a

point near Disco, some 50 miles from the

sea.

Renewing his explorations in the Kite,

Peary landed at McCormick Bay August,

1891, and most courageously persisted in

his work, although his leg was broken

while crossing Melville Bay. A house

was erected, but autumnal efforts to es

tablish a cache at Humboldt Glacier were

futile. In 1892 Peary, able to travel, ex

plored Inglefield Gulf in April, and then

turned to the accumulation of stores at

the edge of the inland ice, some 15 miles

distant. His main journey commenced

May 14, when the true inland ice was

reached with 16 dogs and 4 sledges. He

crossed the divide of 5,000 feet elevation

between Whale Sound and Kane Sea, and

at a point 130 miles from McCormick

Bay sent back Cook, who had supported

him thus far, with a man and two dog

sledges. Peary proceeded with Astrup,

and looked down into Petermann Fjord

May 31 ; but crevasses here and at Saint

George Fjord obliged them to make a

detour to the east and southeast. Finally,

on May 26, they reached the north edge

of the inland ice, near 820 N., whence

they looked to the north on the brown-

red, comparatively ice-free land discov

ered by Lockwood in 1882. The fjord,

into which they could not descend, doubt

less connects with Nordenskjold Inlet

of Lockwood, 1882, and Peary supports

Greely's opinion of 1884, that Greenland

here ends, and that the discovery of

Lockwood is an entirely new land.

Unable to go farther north, Peary

turned to the southeast to make the east

coast of Greenland, and, following the

edge of the ice-cap, reached Independence

Bav July 4, 1892, and climbed Navv Cliff,

4,000 feet high, 8t° 37' N., 34 W. To

the north was an ice-free land extending

to the east some 50 miles, to 25 0 W.

longitude; to the east and southeast the

East Greenland Ocean was covered by

disintegrating sea ice. Five musk-oxen

were killed, which relieved anxiety for

dog food on the homeward trip. The re

turn journey to McCormick Bay, about

450 miles distant, was made almost in a

straight line, the ice-divide proving to be

8,000 feet above the sea.

Believing that even more extended dis

coveries could be made in northeast

Greenland by again crossing its ice-cap,

Peary, raising funds for the purpose by

a series of lectures, established a station

at Bowdoin Bay in 1893. With 8 men,

12 sledges, and 92 dogs, he ascended the

inland ice March 6, 1894, and in 13 days

advanced 134 miles, to an elevation of

5,500 feet. Storm-bound by violent gales

and extreme cold, Peary saw his dogs

die and his men frosted, so that a general

advance was impossible. Caching all

surplus stores, principally pemmican, he

sent back the disabled force, and with in

domitable but fruitless energy marched

on with three selected men. In 14 days

he traveled only 85 miles, under ex

tremely adverse conditions, being finally

obliged to return with dying dogs and

failing men. Abandoning sledges and

caching pemmican, he reached Bowdoin

Bay on April 15 with only 26 living dogs

of the original 92.

Later his chief support, Astrup,

sledged to Melville Bay and charted a

considerable portion of its indefinitely

located northeastern shore.

TEARY'S SECOND CROSSING OF GREENLAND

When the visiting steamer Falcon ar

rived, in August, 1894, prudence de
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manded that the entire party should re

turn to the United States. Food and

fuel were insufficient, more extended ex

plorations were improbable, and arrange

ments for a visiting ship in 1895 were

merely problematical. With determina

tion and courage bordering on rashness,

Peary decided to winter at Bowdoin Bay

with two volunteers, Lee and Henson.

Utilizing throughout the winter the

entire resources of the region and gain

ing Eskimo recruits, Peary accumulated

supplies on the inland ice, and started

northward April 2, 1895, with his 2 men,

4 Eskimo, and 63 dogs, drawing 6

sledges. On the third march an Eskimo

deserted with his outfit; but Peary, un-

discouraged, pushed on. Most unfor

tunately, the heavy snows had obliterated

all landmarks, and the expected main

stay—the pemmican cache—could not be

found. Failure now impended, but, send

ing back his Eskimo allies, from this

camp, 134 miles inland and 5,500 feet

above the sea, Peary continued his jour

ney, 41 dogs draggint the 3 sledges. The

temperatures ran from -io° to -430 ; the

elevation increased to 8,000 feet ; travel

was bad ; sledges broke down ; Lee was

frosted ; dogs died ; but Peary persisted

on his hopeless journey. Finally, with

but 11 exhausted dogs, 1 sledge, and a

disabled man, Peary, May 8, left Lee

camped 16 miles from the coast, and with

Henson sought game ahead unsuccess

fully for 4 days. Scant walrus meat re

served could barely feed their dogs dur

ing the home journey, but with desperate

courage they advanced their camp to In

dependence Bay, Peary's farthest in 1892.

The descent to the sea practically de

stroyed their sledging equipment; but

10 musk-oxen restored vigor to men and

dogs. Further game failing, with 9 dogs

and food for 17 days, they turned home

ward in a frantic race against starvation.

Twenty-five forced marches, in which

necessarily everything but food was aban

doned, brought them, in desperate condi

tion, June 25, to Bowdoin Bay, whence

by the steamer Kite they reached New

foundland September 21, 1895.

If Peary's advance beyond his buried

cache was one of the rashest of Arctic

journeys, yet the courage, fertility of

resource, and physical endurance dis

played by him and his companions place

their efforts among the most notable in

Arctic sledging. Other parties under

less desperate circumstances' have met

with mortality, and only escaped total

fatality by relief from their reserve party;

which adjunct to Arctic exploration ex

perience indicates to be essential to

safety.

The two crossings of Greenland by

Peary must be classed among the most

brilliant geographic feats of late years,

his journeys far surpassing in extent

that of his ice-cap predecessor, Nansen,

who crossed Greenland more than 1,000

miles to the south.

The physical collections and observa

tions enlarge the previously existing

wealth of scientific data of western

Greenland. Doubtless the most impor

tant scientific results derived from the

Peary voyages are those connected with

Professor Chamberlin's examination of

the glaciers of Inglefield Gulf, in which

survey photography was freely used and

to great advantage. Geology must

profit from this study .of glaciers present

ing such varied forms, especially as the

unusually free exposure of structure

facilitated examination of vertical faces,

convoluted and laminated formations.

The most attractive additions to

knowledge are the ethnological studies

of the Cape York Eskimo, which in 1895

numbered 253—140 males and 113 fe

males. These studies, made by Peary,

Lee, and Dr F. A. Cook, appear in a

memoir forming an appendix to Peary's

"Northward Over the Great Ice" (2

vols., New York, 1898), though very in

teresting details are scattered through

the general narrative.

In a summer voyage of 1896 Peary

obtained and brought from the vicinity

of Bushman Island, east of Cape York,

two large meteorites. The following

year he was fortunate enough to be able

to obtain and bring to New York city
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the largest known meteorite of the world.

It is an irregular mass, with maximum

measurements of 6, 7.6, and 1 1.2 feet and

weighs nearly 100 tons.

HIS FIRST CAMPAIGN TO REACH THE

NORTH POLE

In June, 1898, he left New York for

a four years' expedition against the Pole.

His ship, the Windward, unable to force

its way into Kennedy Channel, wintered

near Cape Hawkes. In September of that

autumn Peary determined the continuity

of Ellesmere and Grinnell Lands.

Through the utilization of the Etah Es

kimo he planned to make Fort Conger his

base for polar work. Adopting the un

precedented and dangerous policy of win

ter sledging, his trip to Conger in De

cember badly crippled him and nearly cost

his life, his feet being very badly frozen.

Eight toes were amputated March 13, on

his return to the Windward, yet he took

the field in a few weeks. In July, cross

ing Ellesmere Land and passing over in

land ice at an elevation of 7,000 feet, he

discovered a fjord (Cannon Bay) run

ning 50 miles to the northwest, with the

north shore of Greely Fjord in the back

ground, and probably Heiberg Land.

The Windward returning to the United

States, Peary wintered (1899-1900) at

Etah, from which he made his first north

ern effort. Leaving Etah in March, he

started from Fort Conger April II, tak

ing the Greenland trail of Lockwood and

Brainard. May 8 Peary passed Lock-

wood's farthest, 830 24' N., and reached

the most northern land in about 830 35'

N. Striking northward over the polar

pack, Peary found "frightful going, frag

ments of old floes, ridges of heavy ice

thrown up to heights of 25 to 50 feet,

crevasses and holes masked by snow, the

whole intersected by narrow leads of

open water."

Finding that the pack was disin

tegrated, he turned back in May, 1000,

from 83° 54' N., nothing but ice bqfng

visible to the north from the summit of

a floeberg 50 feet high. Following the

coast of Hazen Land southeast to 820 45'

N., 240 W., he turned back about 125

miles from Independence Bay.

Though the North Pole was not

reached, yet the northern end of the

Greenland Archipelago had been rounded

and its eastern coast determined to Cape

Independence. This journey practically

completes the outlines of Greenland.

It is extremely interesting to learn that

this northernmost land of the world is re

plete with animal and vegetable life.

Bears, wolves, hares, and musk-oxen

make it their habitat. Of the extreme

northeastern coast Peary says: "It is in

habited by a fauna practically the same

as that of other Arctic lands several hun

dred miles farther south."

The discoveries of Peary and Sverdrup

confirm the opinion advanced by Greely,

that the Eskimo, musk-ox, and wolf have

reached east Greenland from the Parry

Archipelago via Greely Fjord, Lake

Hazen, and the ice-free regions of ex

treme northern Greenland. Traces of

Eskimo life cover the greater part of the

route, and Peary believes that summer

would disclose others.

Returning south, Peary, fixed his win

ter quarters at Fort Conger and at

tempted the Cape Hecla route in 1901,

but the northern advance in April was

abandoned at Lincoln Bay. His base was

transferred the next winter to Payer

Harbor.

Peary was not dismayed, and starting

in February, 1002, by twelve wonderful

marches reached Conger. Leaving, Feb

ruary 24, 1002, with nine sledges, he was

stormbound a day at Lincoln Bay. In

rounding Cape Henry he struck the

worst ice-foot he ever encountered. By

the slipping of a sledge two men nearly

lost their lives, they dangling over the

crest of an ice-pack precipice some 50

feet in height. The sledges had to pass

a shelf of ice less than a yard wide, with

the precipitous face of a cliff on one side,

and on the other sea-floes 75 feet below.

Peary, having already traveled 400

miles in a month, with temperature rang

ing from -38° to -57°, left Cape Hecla

April 6 with seven men and six dog
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sledges. The disintegrating polar pack

was constantly shifting, while its alterna

tions of rubble, open water, young ice,

and pressure ridges made travel slow and

arduous in the extreme.

Strong gales not only kept them storm

bound, but still further broke up the pack.

Leads became frequent and wider, old

floes broke up, and the moving ice-pack,

crushing together with a sound of heavy

surf, made the situation most dangerous.

One lead was closed up by a huge press

ure-ridge about 90 feet high. At the

farthest, observations gave 840 1/ N.,

700 W. ; magnetic variation, 990 W.

This notable northing, made from a

base 300 miles south of the Alert, over

Markham's route, exceeded his latitude

by 57 miles. Peary surpassed the north

ing of Lockwood on Hazen Land by 53

miles, and so attained the highest latitude

reached in the Western Hemisphere.

MAP OF THE NORTH POLAR REGIONS

 

HE Map of the North Polar Re

gions which is published as a

supplement to this number was

prepared by the Editor of the National

Geographic Magazine to accompany the

Scientific Report of the Zeigler Polar

Expedition of 1903-1905. Through the

courtesy of Mr W. S. Champ, executor

for the late Mr Zeigler, and of Mr An

thony Fiala, leader of the expedition, the

plates of the map were placed at the dis

posal of the National Geographic So

ciety.

It has been the Editor's object to make

a chart that would be historical as well as

geographical. For instance, with the

Franz Josef Land Insert is given a list of

the principal explorers of the archipelago,

while the more notable expeditions to the

Smith Sound Region are printed with

the Smith Sound Insert.

Peary's principal journeys are listed,

the International Circumpolar stations of

1881-1883 are given, and the routes of

the principal polar explorers shown. The

coloring of the coast-line is intended to

show as closely as possible the nation

ality of the first explorer.

The conjectural drift is also given of a

cask which was dropped overboard from

a whaler near Point Barrow in the sum

mer of 1899 and picked up on the north

coast of Iceland six years later. This

cask was one of a large number which

were specially constructed by the Geo

graphical Society of Philadelphia on

plans of Admiral George W. Melville,

U. S. Navy, and Mr Henry G. Bryant,

of Philadelphia, and which were placed

on ice-floes north of Bering Strait in

1 899- 190 1. Only this one cask has been

recovered on the other side of the Polar

Ocean. In its remarkable voyage it

probably drifted 4,000 miles.

The probable drift of the alleged relics

of the Jeanette, 1 881 -1884, is also shown.

These relics, it will be remembered, were

several broken biscuit boxes and lists of

stores, said to have been written in the

handwriting of Lieutenant De Long,

and abandoned when the Jeanette sunk,

in 1881. They were washed ashore on

the southeast coast of Greenland three

years later, where they were found by

some Eskimo, who turned them over to

a Danish officer.

Another interesting illustration of the

powerful currents in the polar area is

given by the track of the Hansa's crew in

1 869- 1 870. The Hansa was one of the

two vessels of the second German North

Polar Expedition of 1869. The ship was

crushed in the ice off Liverpool coast,

and the crew compelled to camp on the

ice-floe. They remained for 200 days,

living on an iceberg, which meanwhile

drifted 1.000 miles along the east coast

of Greenland. They had managed to

preserve a lifeboat, and when spring re

turned, after their terrible experience of

the winter, spent in total darkness and

drifting to and fro at the mercy of the
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storm, they took to the boat and reached

a haven.

Another remarkable drift was the ex

perience of part of the crew of the

Polaris in 1870. The Polaris had been

pushed into an impassable ice-pack,

where she was anchored to a floe.

"For two months the ship drifted

slowly southward, when a violent gale

disrupted the pack and nearly destroyed

her. Part of the terror-stricken crew,

escaping in the darkness to the ice-pack,

experienced the horrors of a mid-winter

ice-drift, whose appalling dangers and

bitter privations can scarcely be appre

ciated. Five months later, after a drift

of 1,300 miles, the despairing party were

picked up by the Tigress, off Labrador,

April 30, 1873, not only unreduced in

numbers, but with a girl baby born to the

Eskimo, Hannah."

The drift of the Pram, 1893-1896, is so

well remembered that it is not necessary

to describe it again.

It is also interesting to note the long

distance Peary drifted on his last polar

dash, while waiting for a lead to close

and for a storm to abate. On his next

campaign he will take advantage of this

drift by starting west of Cape Columbia

and by aiming for a point considerably

away from the Pole. (See page 450.)

The many expeditions setting forth

from Greenland and Franz Josef Land

have nearly completed the exploration of

the eastern half of the polar area, but the

map shows a vast untraversed region

north of Alaska and Bering Strait.

In the preparation of the map the

Editor has received much assistance from

the expert staff of the Mathews Northup

Co., who also drafted, engraved, and

printed it. The insert of the Smith

Sound region is largely based on Peary's

latest map, and that of Franz Josef Land

on the surveys and revisions of the

Ziegler Expedition.

A limited number of polar maps have

been printed on linen and may be ob

tained from the National Geographic So

ciety at 50 cents each.

The reader who is interested in Arctic

exploration and wishes a concise narra

tive of the different expeditions, will find

the "Hand Book of Arctic Discoveries,"

by Major General A. W. Greely, U. S.

Army, an indispensable and welcome

guide. A second edition of this volume

has just been published by Messrs Little,

Brown & Company, of Boston. General

Greely gives a vivid summary of Arctic

history, condensed from about 70,000

pages of original narrative.

NO MAN'S LAND-SPITZBERGEN

THE discovery of Spitzbergen ex

cited little interest at the time,

but it was prominently brought

to the attention of the world by the first

voyage of Henry Hudson, in 1607, to

discover a passage by the North Pole to

China and Japan.

Hudson's voyage was of vast industrial

and commercial importance, for his dis

covery and reports of the vast number of

walruses and whales that frequented the

seas gave rise to the Spitzbergen whale

fishery. Enterprising Holland sent its

ships in 1613, bringing in its train later

whalers from Bremen, France, and other

maritime centers.

The whale fishery, as the most impor

tant of Arctic industries—from which

Holland alone drew from the Spitzber

gen seas in no years, '1679-1778, prod

ucts valued at about ninety millions of

dollars—merits brief attention.

Grad writes: "The Dutch sailors saw

in Spitzbergen waters great whales in

immense numbers, whose catch would be

a source of apparently inexhaustible

riches. For two centuries fleets of

whalers frequented the seas. The rush

to the gold-bearing places of California

and the mines of Australia afford in our

day the only examples at all comparable

to the host of men attracted by the north

ern fishery."
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During the most profitable period of

the Dutch fishery, 1620-1635, it is within

bounds to say that over 300 Dutch ships

and more than 15,000 men annually

visited Spitzbergen : more than 18,000

men were on the coast in one summer,

says Lamont. It is definitely known that

188 whalers congregated at one anchor

age in 1689, and in 1680 the Dutch sent

ou,t 260 ships and about 14,000 men, who

made a catch at nearly a million and a

quarter of dollars.

In the year 1620 whales frequented the

bays and immediate coast of Spitzbergen

in such numbers that the fishers were em

barrassed to transport homeward the

blubber and other products. These con

ditions led to the summer colonization of

Spitzbergen (and Jan Mayen), where es

tablishments for trying-out, cooperage,

etc., were erected, as the most economical

method of pursuing the industry. They

were occupied only in summer, although

the experiences of Pelham and other

English sailors, who involuntarily win

tered in Spitzbergen in 1630-1631, led to

an attempt to establish a Dutch colony.

The party of 1633-1634 wintered success

fully, but that of the following year per

ished, and so ended the experiment.

The most remarkable of these estab

lishments was at Amsterdam Island,

where on a broad plain grew up the

astonishing village of Smeerenberg.

Here, nearly within ten degrees of the

North Pole, 79 0 50' N., for a score. of

years, prevailed an amount of comfort

and prosperity that can scarcely be

credited by the visitor of today. Several

hundred ships, with more than 10,000

men, visited it annually. These con

sisted not alone of the whalers and land

laborers, but of the camp-followers who

always frequent centers of great and

rapid productivity.

In the train of the whalers followed

merchant vessels, loaded with wine,

brandy, tobacco, and edibles unknown in

the plain fare of the hardy fishers. Shops

were opened, drinking booths erected,

wooden (and even brick) tile-covered

houses constructed for the laborers or

visiting whalemen. Even bakeries were

constructed, and, as in Holland, the

sound of the baker's horn, announcing

hot, fresh bread, drew crowds of eager

purchasers. If report errs not, even the

Dutch frau of 1630 was sufficiently en

terprising to visit Smeerenberg.

The shore fisheries soon failed (about

1640) and, the Dutch being driven to the

remote and open seas, Smeerenberg fell

into decadence : the furnaces were demol

ished, the copper caldrons removed, and

the tools and utensils of the cooper and

whaler disappeared; only the polar bear

remained to guard the ruins of the

famous Spitzbergen fair.

But human interest in Smeerenberg

did not pass away with its vanishing habi

tations, for on the shores of that bay rest

the last mortal remains of a thousand

stalwart fishers, who closed their lives

of toil and struggle in view of the icy

seas that had often witnessed their

triumphs over the mighty leviathan of

the deep. Storm-stayed and ice-beset no

longer, their dust awaits the change and

fate ordained by God's eternal laws.

Spitzbergen of recent years has been

claiming greater attention. A coal de

posit of considerable value has been found

on the island, and it has become a favorite

resort for hunters and for excursionists.

It is known as "No Man's Land," as it

belongs to no country, Norway and

Sweden being unable to agree as to its

possession. Last year about half a mil

lion dollars' worth of oil, furs, and eider

down were obtained from the island.

Some authority ought soon to take pos

session of the archipelago, for the game—

such as reindeer, polar bears, ptarmigan,

geese, ducks, and other birds, formerly so

plentiful—is being wantonly extermi

nated. A party of tourists last summer

killed more than 100 reindeer, leaving

the carcasses where they fell and taking

with them only a few of the finest heads

and antlers. Eider-duck nests are robbed

of eggs, which Norway on her northern

coasts and Denmark in Greenland pro

tect by law.

Danes Island, on the northwest coast
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of Spitzbergen, was Andree's starting

point in 1897, and here also Walter Well-

man has established his headquarters.

andree's fatal attempt

The most daring of all schemes of

polar exploration was that urged and un

dertaken by S. A. Andree, of Sweden. A

member of the Swedish International

Polar Expedition of 1882- 1883 and an

aeronaut of some experience, Andree

succeeded in commanding for his plan

the active support of Oscar, King of

Sweden, M. Alfred Nobel, and Baron

Oscar Dickson. In 1896 his party passed

several weeks at Danes Island, Spitzber

gen, where they erected a balloon-house

and failed to start, owing to adverse

winds. Observations of the escaping gas

showed quite conclusively that the flota

tion life of the balloon had been over

estimated. On his return Andree had

the balloon enlarged and improved, so

that its impermeability and flotative

powers were increased. With the gun

boat Svensksund and tender Virgo,

Andree revisited Danes Island in June,

1897. The balloon-house had withstood

the winter storms, and after the installa

tion of the balloon all possible means

were adopted to reduce to a minimum its

daily loss of gas by permeation through

the envelope. The plan looked to the

flotation of the balloon some 800 feet

above the sea by means of three attached

heavy guide-ropes, each 900 feet long,

to which in turn were fastened eight bal

last lines, 250 feet long, with which it was

expected by shifting the position of the

guide-ropes to change the direction of

the balloon. On July 6 a violent gale

barely escaped wrecking both house and

balloon. Finally, on July II, the wind

was favorable in strength and direction

and everything was ready. The balloon,

named Omen (The Eagle), had its load

of about five tons of food, ballast, freight,

and men, and from measurements of

escaping gas had a flotation life of about

30 days.

Acompanying Andree were M. Strind-

berg and M. Fraenkel. At 2:30 p. m.

the lines were cut, and the balloon as

cended about 600 feet. Suddenly it de

scended to the surface of the sea, possi

bly owing to an entanglement of the

guide-ropes, and then rose again as the

ropes were cut or broken and ballast

thrown out. The wind carried the bal

loon across the mountainous island of

Vogelsang, making it necessary to rise

to some 1,500 feet, whence it passed out

of sight in an hour, below the northeast

horizon. As the balloon had at its best

a flotation life of 30 days, it is obvious

that the report is erroneous of its ap

pearance in Siberia 65 days later.

Three message-buoys have been found,

all dropped by Andree on July 11, the

date of his departure, which furnish brief

news of the course of the daring aero

naut. The latest was dated 10 p. m., at

which time the balloon was in 820 N.,

250 E. All were well, the weather fine,

the balloon at 820 feet altitude, the direc

tion towards N. 450 E., and the ice field

below rugged. Beyond these buoys

there have been found no traces, despite

repeated search in various Arctic re

gions.

weixman's expedition

Spitzbergen has also been selected as

the starting point of Walter Wellman's

expedition to the Pole in an airship. On

Danes Island, on the northeast coast of

Greenland, he built last year an enormous

shed in which to inflate his balloon, and

established a large plant. He returned to

Spitzbergen in June, taking his dirigible

balloon, which has been considerably en

larged and equipped with more powerful

motors than previously planned. The

steel car suspended to the balloon has a

promenade deck 50 feet long, and space

to carry about 15 dogs to drag the sledges

in case the party are obliged to abandon

the airship. Mr Wellman believes the

airship can be kept in the air 20 or 25

days. Spitzbergen is 600 miles from the

Pole, and the trip there and back he esti

mates will take about 10 days. It will be

remembered that Mr Wellman last year

asked the National Geographic Society to
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appoint a representative on the expedi

tion to take charge of the scientific work.

Major Henry E. Hersey, of the Rough

Riders and the U. S. Weather Bureau,

was so delegated by the Society and has

gone north again in this capacity. Major

Hersey, on his return from Spitzbergen

in the fall of 1906, sailed with Lieutenant

Lahm in the International balloon race

from Paris, and it was his knowledge of

meteorology that won the race for the

Americans.

ARCTIC EXPEDITIONS COMMANDED BY

AMERICANS*

EXPEDITIONS for Arctic ex

ploration by Americans cover

only about half a century, dur

ing which period they have both illus

trated the resourceful courage of Ameri

cans and produced results comparable

with those of European voyagers.

The following list of American expedi

tions is presented as of interest to our

readers, and with the hope that its omis

sions and imperfections may be supple

mented, so that the National Geo

graphic Magazine may ultimately pre

sent a complete list of American voyages

for Arctic exploration. The arrangement

is generally, though not strictly, chrono

logical rather than topical, although

American effort has been especially active

in the waterways to the west of Green

land.

The earliest expedition, extending aid

in the search for Captain John Franklin,

in 1851-1852, was the squadron com

manded by Lieut. E. J. De Haven, U. S.

Navy, its most northern work being in

Wellington Channel, about 780 N.

Then followed the expedition of Elisha

Kent Kane, nominally in search of Frank

lin, in 1853-1855, via Smith Sound,

where, in 1854, Cape Constitution, in

latitude 8o° 35' N., was attained.

Commodore John Rodgers, U. S.

Navy, commanded the first American ex

pedition to pass Bering Strait, reaching,

in 1855, Herald Island. 71 0 18' N., 1750

W.

In 1860-1861 Isaac L. Hayes reached,

* The data for this article are very largely

drawn from the exhaustive Handbook of Polar

Discoveries, by General A. W. Greely.

on the east coast of Grinnell Land, an in

determinate point, which has been placed

as Cape Joseph Goode, in 8o° 11' N.

Hayes and W. Bradford, in a summer

voyage in 1869, reached with the Panther

the vicinity of Cape York, Greenland.

From i860 to 1862 and 1864 to 1869

Charles F. Hall explored the countries

northwest of Cumberland Gulf. He

reached, in 1861, Frobisher Bav; 1865,

Boothia, in 68° N., 890 W': 1867,

Igloolik, Hecla Strait, 69° 22' N. ; in

1868, Furv Strait, about 700 N., and in

1869, Tod Island, off King William

Land. In the Arctic Expedition of

1870-72, Hall reached, in the Polar Sea

northwest of Greenland, 820 11' N., in

1870, and 820 09' N. on land in 1871.

To effect the relief of Hall's Expedition,

the Tigress, 1873, under Commander, af

terwards Admiral, Braine, U. S. Navy,

reached Littleton Islands, in 780 N.

The Franklin Search Expedition of

Lieut. F. Schwatka, U. S. Army, and

William H. Gilder, 1877-1879,' thor

oughly explored King William Land,

reaching about 690 N.

The International Polar Expedition,

under Lieutenant, now General, P. H.

Ray, U. S. Army, took station, in 1881-

1883, at Point Barrow, Alaska, in 71 0 24'

N., 1560 W.

Of the two Howgate expeditions, one,

in the Florence, under Mr Sherman, a

meteorologist, visited Cumberland Gulf

in 1877, while the other, in the Gulnare,

commanded by Lieut. G. A. Doane,

U. S. Army, reached Disco, Greenland,

in 1880.

Commander George W. De Long, U.
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Robert E. Peary. U. S. Xavv

S. Navy, the first to explore the great

Arctic Ocean to the north of Asia, 1879-

188 1, reached thereon 77 0 36' X., 15^°

E., in 1881.

In 1880 Captain C. L. Hooper, Revenue

Marine Service, sailing on a summer voy

age via Bering Strait, skirted the south

shore of Wrangell Land.'' about 71° 30'

f Wrangell Land was first visited by an

American whaler, Thomas Long, who sailed

along its southern coast, reaching 70° 46' N*..

180° VV.. in 186". in which year it was also

skirted by other whalers, Captains Bliven,

Phillips, and Raynor.

X. 1800 \Y., and landed on this island in

1 881.

Commander R. M. Berry, U. S. Navy,

in the Jeannette Relief Expedition of

1881. explored ^\'rangell Land to its

northernmost point, in 71 0 32' X., about

180 0 \Y. In 1889 Captain, now Admiral,

Stockton, I". S. Xavv, reached Wrangell

Land, in about 71 0 30' X., 180 0 W.

The Lady Franklin Bay International

Polar Expedition, under Lieutenant, now

General, A. W. Greely, U. S. Army, took

station, in 1881-1883, on Grinnell Land,
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in 81 0 44' N., 650 W. It attained, in

1882, 830 24' N., 41 0 W., on the north

west coast of Hazen Land. In 1883 it

reached 820 15' W. on the northwest

coast of Greenland, and also 8o° 48' N.,

780 W., on Grcely Fjord. The auxiliary

expeditions of 1882, under W. M. Beebe,

reached Cape Sabine, about 78° 30' N.,

and that of 1883, under Lieutenant, now

General, E. A. Garlington, U. S. Army,

passed a few miles to the north of that

cape, and Commander, afterwards Ad

miral, F. Wilde, U. S. Navy, reached

that year the vicinity of Cape York, in

the Yantic. The relief squadron of 1884,

under Captain, now Admiral, W. S.

Schley, U. S. Navy, likewise reached

Cape Sabine.

Dr Franz Boas explored Baffin*s Land

in 1 883- 1 884.

The most remarkable series of Ameri

can expeditions is that due to the repeated

efforts of Commander Robert E. Peary,

U. S. Navy, which, beginning by a

journey of fifty miles on the inland ice

from Disco, in 1886, has ended in voy

ages, from 1892 to 1906 (except in 1897),

that have covered entire north Greenland,

northern Grinnell Land, and the adjacent

Polar Sea. The main points reached

were as follows : 1892, crossing the inland

ice to Navy Cliff, 81 0 37' N., 340 W.;

1893, half-way across the inland ice, to

about 8o° N., 500 W. ; 1895, across the

inland ice to about 81 0 40' N., 340 W. ;

1896 (summer vovage), Cape York;

1898, Fort Conger, 81 0 44' N., 640 W. ;

1900, Polar Sea, 830 54' N., 300 W. ;

1901, Lincoln Bay, about 820 N., 630 W. ;

1902, Polar Sea, 840 17' N., 76° W. ;

1906, Polar Sea, 870 06' N., which is the

nearest approach to the north geographic

pole.

Connected with Commander Peary's ex

plorations there were auxiliary explora

tions, which visited the Greenland coast

between Capes York and Sabine. Among

these were: In 1891 and 1892, Kite, R.

N. Keely and G. G. Davis ; Falcon, H. G.

Brvant, 1894, which reached, in Tones

Sound, 760 15' N., 820 W. ; the Miranda,

under Dr F. A. Cook, visited, in a sum

mer voyage, Sukkertoppen, Greenland,

in 1894, about 67° N. ; Diana, 1899, and

Erik, 1901, H. L. Bridgman.

In 1894 Walter Wellman passed be

yond Platen Island, north of Spitzbergen,

reaching about 81 0 N. In his expedition

to Franz Josef Land, 1898-1899, the lati

tude of 820 N. was attained by one party,

while another reached 81 0 26' N., 65°

E., on Graham Bell Island.

The Ziegler Expedition, commanded

by E. B. Baldwin, in 1900—1901, reached

Franz Josef Land, about 81 0 30' N. ; that

under A. Fiala, in 1903-1905, to Franz

Josef Land, reached, in iox^ about 820

04' N. by sea. Auxiliary Ziegler expedi

tions in 1904 and 1905 were commanded

by W. S. Champ, in Fridtjof and Terra

Nova.

The expedition of Robert Stein to

Jones Sound, 1899-1901, reached about

780 N.

A. P. Low, in the Xcptune, after win

tering in Cumberland Gulf, 1903-1904,

reached, in the summer of 1904, Cape

Sabine, Smith Sound.

There have been quite a number of

Canadian expeditions, which, if not

strictly Polar, were at least sub-Arctic.

Among them may be mentioned the ex

pedition of the Tyrrell brothers in the

Barren Lands of Canada, 1893: the

journeys of Dr Robert Bell in the Hud

son Bay region, and especially his ex

plorations of south Baffin Land in 1897;

the discoveries of Ogilvie in the Yukon

and Mackenzie basins, and the voyages of

Lieutenant Gordon. Low, and others to

Hudson Bay. J. E. Bernier, in Arctic,

reached and landed on Melville Island,

750 06' N., 1060 W.

Walter Wellman established his bal

loon depot in 1906 at Danes Island. Spitz

bergen, 790 40' N., and now returns to

that station during the present summer.
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Photographed and Copyrighted by Edward S. Curtis

A Zuni Girl

NORTH AMERICAN INDIANS

THE series of illustrations of

different Indian types printed

on the following pages of this

number have been selected from the col

lection of Indian photographs by Mr

Edward S. Curtis, of Seattle. Mr Curtis

is a trained photographer, who some

years ago determined to make a photo

graphic record of the Indian tribes of the

United States. He realized how rapidly

the habits and character of such few

tribes as remain on the continent are dis

appearing and the great value of photo

graphs to the future generations who will

have no opportunity of seeing primitive

Indians. As the work progressed, the im

portance and largeness of the task as well

as the expense of the undertaking became

more and more apparent, but Mr Curtis

continued the work for nine years un

aided. Last year, however, he enlisted

the cooperation of Mr J. Pierpont Mor

gan, of New York, who is contributing

a generous sum toward the field work

in order that the series of photographs

may be completed more rapidly and the
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Photographed and Copyrighted by Edward S. Curtis

Hopi Maiden
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Photographed and Copyrighted by Edward S. Curtis

A Mohave Mother
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Photographed and Copyrighted by Edward S. Curtis

In the Orchard—San Ildefonso
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Photographed and Copyrighted by Edward S. Curtis

At the Pool—Crow
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Photographed and Copyrighted by Edward S. Curtis

Chedeh—Apache



 

Photographed and Copyrighted by Edward S. Curtis

Apache Mother and Babe
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Photographed and Copyrighted by Edward S. Curtis

Chedeh—Apache
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Photographed and Copyrighted by Edward S. Curtis

Son of the Desert—Xavaho



 

Photographed and Copyrighted by Edward S. Curtis

A Navaho
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whole work published. It is estimated

that the field work will cost about $250,-

00c. The following is quoted from the

preface to the first volume which will be

issued in September.

"It is the purpose of this series of vol

umes to give a complete record of all the

tribes of North American Indians within

the limits of the United States that are

at the date of these studies ( 1898-191 1)

living in anything like a primitive con

dition.

"All phases of the Indian life are pic

tured—the Indians and their environ

ment, the types of the old and young,

their primitive home-structure, their

handicrafts, their ceremonies, games, and

customs—with an object, first to truth,

then to art composition.

"In these illustrations there is no mak

ing of pictures for pictures' sake. Each

must be what it purports to be. A Sioux

must be a Sioux and an Apache an

Apache; in fact, every picture must be

an ethnographic record. Being photo

graphs from life and nature, they show

what exists, not what one in the artist's

studio presumes might exist.

"It is not the purpose of these volumes

to theorize on the probable origin of the

Indian. This is what he is, not whence he

came. The years of my life and the mag

nitude of the work preclude the possi

bility of going into the complete detail of

many questions raised by the different

tribes. However, it is possible to treat

the life so fully as to show future gen

erations broadlv what each group was

like."

The publication will consist of twenty

volumes of text, accompanied with fifteen

hundred full-page photogravures. Sev

eral of the photogravures in each volume

will be hand-colored plates of ceremonial

subjects.

Each volume will consist of about 350

pages, measuring 9^ x i2]/2 inches. The

best imported hand-made paper will be

used, one selected particularly for its last

ing qualities.

As a supplement to the twenty volumes,

there will be twenty portfolios, each con

taining thirty-six of the large pictures,

12 x 16, or in the complete set there will

be seven hundred and twenty large pic

tures and fifteen hundred of the small,

making a grand total of twenty-two hun

dred and twenty, these all to be of the

very best photogravure work.

Mr. Frederick Webb I lodge, of the

Smithsonian Institution, and editor of

the "American Anthropologist," is the

editor of the work. President Theodore

Roosevelt has written the "Foreword."

It is published in parts, each part being

complete in itself, treating of certain

tribes. Parts will be delivered as com

pleted, the plan being to publish an aver

age of three a year and the work com

pleted within seven years.

The first two volumes, which will ap

pear in September, treat of the Apaches,

Jicarillas, and Navahoes. Volume 2 will

cover the many tribes in southwestern

Arizona and in the Colorado, Gila, and

Salt River valleys. The different Sioux

tribes of North and South Dakota will

come next in order in volume 2, and vol

ume 4 will treat of the tribes of eastern

Montana. The fifth volume will depict

the tribes of western Montana and Idaho,

and the sixth the tribes of eastern Wash

ington.

Other volumes will take up the Mis

sion Indians of southern California, the

aborigines of northern California and

Oregon ; those on the northern Pacific

coast and Puget Sound and the coast In

dians of Alaska and the Pacific coast.

One will be devoted to the Hopis and

one to the other different Pueblo tribes.

There probably will be a volume' on the

Seminoles of Florida, and Canada will

have, without doubt, one volume which

will practically be what might be called

a treatise on the "Wood Indians." The

final volumes will take up the tribes in

Oklahoma and Indian Territory.

President Roosevelt has written the

"Foreword" which follows:

"In Mr Curtis we have both an artist

and a trained observer, whose pictures

are pictures, not merely photographs ;

whose work has far more than mere ac
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curacy, because it is truthful. All serious

students are to be congratulated because

he is putting his work in permanent

form : for our generation offers the last

chance for doing what Mr Curtis has

done.

"The Indian as he has hitherto been is

on the point of passing away. His life

has been lived under conditions through

which our own race passed so many ages

ago that not a vestige of their memory

remains. It would be a veritable calamity

if a vivid and truthful record of these

conditions were not kept. No one man

alone could preserve such a record in

complete form. Others have worked in

the past, and are working in the present,

to preserve parts of the record ; but Mr

Curtis, because of the singular combina

tion of qualities with which he has been

blessed and because of his extraordinary

success in making and using his oppor

tunities, has been able to do what no

other man ever has done ; what, as far as

we can see, no other man could do.

"He is an artist who works out of

doors and not in the closet. He is a

close observer, whose qualities of mind

and body fit him to make his observations

out in the field, surrounded by the wild

life he commemorates. He has lived on

intimate terms with many different tribes

of the mountains and the plains. He

knows them as they hunt, as they travel,

as they go about their various avocations

on the march and in the camp. He knows

their medicine men and sorcerers, their

chiefs and warriors, their young men

and maidens. He has not only seen their

vigorous outward existence, but has

caught glimpses, such as few white men

ever catch, into that strange spiritual and

mental life of theirs, from whose inner

most recesses all white men are forever

barred.

"Mr Curtis in publishing this book is

rendering a real and great service—a

service not only to our own people, but

to the world of scholarship everywhere."

George Bird Grinnell writes as follows :

"I have never seen pictures relating

to Indians which, for fidelity to nature,

combined with artistic feeling, can com

pare with these pictures by Curtis. To

day they are of high scientific and artistic

value. What will they be a hundred

years from now, when the Indians shall

have utterly vanished from the face of

the earth ? The pictures will show to

the man of that day who and what were

his predecessors in the land. They will

tell how the Indian lived, what were his

beliefs, how he carried himself in the

various operations of life, and they will

tell it as no word-picture could ever tell

it. He who remembers the two or three

plates in Jonathan Carver's 'Travels,' or

Bodmer's splendid illustrations in Maxi-

millian's great work, cannot fail to realize

how great a difference exists between a

written and a pictured description.

"The pictures speak for themselves,

and the artist who has made them is de

voted to his work. To accomplish it he

has exchanged ease, comfort, home life,

for the hardest kind of work, frequent

and long-continued separation from his

family, the wearing toil of travel through

difficult regions, and finally the heart

breaking struggle of winning over to his

purpose primitive men, to whom am

bition, time, and money mean nothing,

but to whom a dream or a cloud in the

sky, or a bird flying across the trail from

the wrong direction, means much."



THE EAST INDIANS IN THE NEW WORLD

By Harriet Chalmers Adams

" "■" N my trip around the world, I met

no people so picturesque and in

teresting as the Hindus," said a

woman to me the other day. "I regret

that India is so far away," she added, "for

I long to study its attractive natives."

I surprised her by stating that she need

not return to India to fulfill her desire ;

that not far south, in our own half of

the world—in Trinidad, most beautiful

of the West Indian islands—are over one

hundred thousand transplanted East In

dians. On the mainland of South Amer

ica, also, in British and in Dutch Guiana,

are found in large numbers these quaint

people of the Old World.

Transplanted by the British govern

ment as indentured laborers to work upon

the sugar estates, these orientals have

brought with them their home customs,

dress, and religion. Especially in Trini

dad one delights in studying them, since

that verdant isle seems a pleasing setting

for the grace and beauty of the dusky

women, the strength of feature and

dignity of bearing of the turbaned men.

Perhaps it is by contrast with the

coarse Africans, who form the greater

portion of the population of the West In

dies and the Guianas, that these people

of an ancient race stand out in the

traveler's remembrance as a more fitting

type in lands of such great natural beauty.

We were in Port of Spain, Trinidad,

at Christmas time, a year ago, and on a

number of days during the holiday sea

son the great "savanna," or park in the

heart of the city, was thronged with the

 

Sacred Zebus from Far-away India
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In Her Working Gown

"coolies," as the East

Indians are locally

termed.

It was a brilliant pic

ture — the dark-eyed,

dark-haired w omen

draped in their brightly

colored scarfs, their

plump arms covered

with heavysilver brace

lets, their ears, noses,

necks, and ankles deco

rated with gold and

silver ornaments ; the

men in sombre shades,

but equally picturesque

in their huge white

turban and abbreviated

loin-cloths, their thin

legs bare. Temporary

booths were erected

under the great spread

ing saman trees, where

brass ornaments from

Benares were dis

played, while, as an

other reminder of far

away India, zebus, or

sacred oxen, grazed

near by.

From my window I

gazed out over this

kaleidoscopic scene to

the purple hills,

crowned with mist,

which form a back

ground to the grassy

"savanna." and won

dered if any picture

could be more effective.

The "coolies" who

are employed on plan

tations scattered over

the island meet in town

on such holidays to

greet friends and rela

tives, to gossip, and to

trade. At other sea

sons one may see them

throughout the coun

try, laboring in the
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In Town for a Holiday

cane fields, bearing burdens along the

well-kept roads, or busily employed in or

about their thatched cabins.

Their activity is a decided contrast to

the idleness of the blacks, and indeed to

the indolence of the Africans may be

traced the cause of "coolie" immigration

to this portion of the New World. As

long ago as 1838, after the emancipation

of slaves in British Guiana, labor became

unavailable, the negroes refusing to work

excepting for exorbitant wages. As a

natural result, the owners of the sugar

estates were ruined and the plantations

were abandoned. The salvation of the

colonies layin the introduction of Asiatics

by the imperial government.

A unique sight today in the harbors of

Port of Spain and Georgetown is the

arrival of a "coolie" ship laden with its

oriental cargo. What stories of human

interest might be written of these silent,

bronze people facing new experiences

in a strange land ! Many of them feel

that they may never return to Calcutta,

since by crossing the seas they have de

fied an edict of that terrible god of the

Hindus, "caste."

The passage of the East Indians is paid

by the government, as are certain agreed

wages during their term of indenture.

Having served the allotted time, they are

given passage back to India or permitted

to live as "free coolies" in the colonies.

Comparatively few avail themselves of

the return passage, preferring to remain

until they have saved sufficient capital

with which to establish themselves in



 

Hindoos Employed on a Cacao Estate—Trinidad



 

"Holy" Men from the Far East—Trinidad



 

Bronze Beauty—Trinidad
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their native land. They become planters

and merchants in a small way and many

of them leave British soil for the near-by

Dutch colony.

Incomprehensible to the western mind

are the ways of these people. The hus

band not only owns the jewelry with

which he decks his wife, but appoints

himself judge of her right to live. De

fying the majesty of the law, he chops

off her head if she prove unfaithful, or

resorts to the more refined method of

sprinkling powdered glass in her food.

Mysterious deaths are of frequent oc

currence and the government chemists

are kept busy investigating such cases.

The women are attractive in appear

ance, with appealing eyes, rounded arms,

and lithe bodies. It is their custom to

massage daily with cocoanut oil. They

have a passion for gaudy colors, and in

gala attire resemble "a flock of rain

bows."

The men are solemn-looking creatures,

with those all-knowing eyes of the Far

East, and the long-haired priests are

positively uncanny. In passing one of

these "holy men" on the highway, I in

variably looked over my shoulder fur

tively, expecting to see blossoming rose

bushes springing out of space and lads

climbing skyward on invisible ladders.

We engaged one of the magicians to

perform for us at our hotel, but evidently

he was not "the genuine article" or we

were so skeptical as to dispel all illusions.

We felt at his departure that we had not

received our two shillings' worth of

"thrills" and that sword-swallowing de

tracted from the dignity of an adept.

The Hindus look with horror on the

custom of eating beef, since to them the

bull is sacred. Strange are the ways of

Fate, that these people should now be

ruled by a race who regard beef as the

important article of diet !

The cross of the East Indians in the

New World is the enforced association

with the Africans. These "lords of all

creation" look with contempt upon the

orientals. "He only a coolie man !" says

the lazy, ignorant negro, disgust written

on every line of his face. The brown

man—this descendant of an old and

proud race, who regards the negro as lit

tle more than a savage—does not re

taliate, but goes steadfastly on with his

work.

One day I met three types on a coun

try road near Georgetown—an East In

dian, a negro, and a native Indian. The

latter was bringing from his forest home

into town baskets and hammocks of his

own manuufacture for sale at the market.

His dignity of bearing equaled that of

the one whose namesake he is, and the

African suffered by contrast with both.

In associating the Hindus with life in

the West Indies and the Guianas, it has

seemed to me a strange coincidence that

these East Indians, whom Columbus

thought he had discovered, should have

drifted at last to the New World, to

mingle with the surviving American

aborigines, who, through the Great Ad

miral's mistake, bear their name.

GEOGRAPHICAL CONGRESS

THE preliminary program has been

issued of the Ninth International

Geographical Congress, which will be

held at Geneva, Switzerland, July 27 to

August 6, 1908. The Congress is under

the auspices of the Geographical Society

c* Geneva, which at the same time cele

brates the fiftieth anniversary of its

founding. The Honorary Presidents of

the Congress are the President of the

Swiss Republic, the President of the Fed

eral Council and of the Canton of Geneva,

the King of Belgium, and the King of

Roumania. The President of the Con

gress will be Dr Arthur de Claparede,

President of the Geographical Society of

Geneva. The committee in charge re

quests that all papers to be submitted to

the Congress be handed in by November

1, 1907. A series of interesting excur

sions to different parts of Switzerland is

being arranged under the auspices of the

Congress.
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" In other places we traversed monster pressure ridges that splintered and thundered under our feel '

 

AN IDEAL BOOK FOR SUMMER READING

Fighting the Polar Ice

By ANTHONY FIALA

A thrilling story of human interest that every one who loves outdoor life

should read.

The chapter on details of equipment and advice to explorers might well be

called a "Guide to the Pole."

"The book is elaborately illustrated. In this respect it has no

superior, and the narrative is told modestly and yet with power. . . The

book is full of scientific and geographical information; contains some fine

maps, and is on the whole an important contribution to science, as well

as a story of daring and suffering that will commend itself to everyone."

—Philadelphia Inquirer.

"One can almost feel the stinging snow and shiver from imaginary

blasts."—Springfield Republican.

326 PAGES; 105 PICTURES, MANY IN COLOR. $4.15 POSTPAID

 

The arrival at Cape Flora, May 1 6, 1 904— Putting up the tents and unharnessing ponies and dogs

GET IT FROM THE LIBRARY, BORROW IT FROM A

FRIEND, OR SEND US THIS COUPON :

Doubleday, Page & Co.,

133 East 16th St.. New York City:

Please send at once a copy of "Fighting the Polar

Ice," by Anthony Fiala, for which I enclose $4. 1 5 in full

payment.

Na.

Address

Please mention this Magazine when writing
N. O. M., 7, 07.
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^"^Canoeing, Camping, Prospecting,

Exploring, Mountain Climbing and

other "Near to Nature" pursuits

should send for catalogue to . . .

ABERCROMBIE & FITCH CO.

—— Manufacturer! of

High-grade Outfits, including Outing Garments

57 READE STREET :: NEW YORK. U. S. A.

ANNOUNCEMENT

THE map of the North Pole region, bound

into this copy of the National Geographic

Magazine, is a sample of our work,

We handled this subject throughout, as we

always like best to do—compiling, arranging, draw

ing and engraving, as well as printing.

We invite correspondence of publishers and

authors who wish special maps prepared for special

purposes. We are glad to submit sketches and

estimates on request.

The Matthews-Northrup Works

Buffalo, N. Y.
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Park
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KNOW THE WORLD YOU LIVE UPON and

READ ABOUT EVERY DAY'

Introduction Price to Readers of this Magazine, until September 1st,

$3.00, for the International Flat-Globe and International

Geographical History of the World

A $250.00 Globe Value; Regular Price, $5.00

This Great Work is Edited by Robert E. Peary, the great Arctic Explorer ami

for two years President American Geographical Society. His name is sufficient guarantee

of its merit ami value. Mr. Peary says : It advances the easy ami simple consideration

of world-wide geography one hundred years;

it will interest and benefit every individual,

from a child of six to a man or woman of mature

vears, and should l>e in every home, school,

library, office, and place of business."

Man is a continuous student and must have

a Geography (ilohe to intelligently read the

newspapers, current events and history. News

papers and periodicals tell you what is happening

everywhere, this (ilol)e shows you where it is

happening, and the History tells you about the

place and people. Atlases, charts, geography

books, and encyclopedia maps are fragmentary,

disconnected and disproportioned.

The Flat-Globe is the NEW TWENTIETH

CENTl'KY method of making a globe. It is

handsomely printed in seven colors upon one

reversible circular disk 28 inches in diameter.

Latitude, longitude, and the w hole earth's sur

face are connected entirely around it, as in the

old-fashioned hall-globe.

 

It is light ami convenient. It can l)e hung

flat against the w all and is a handsome ornament.

It can also Ixs used upon a table or desk, ami at

night under a light. It is the most satisfactory

and Ix'autiful Globe ever produced and pictures

the world at a glance.

The International Flat-Globe and Inter

national Geographical History together form a

new and splendid system of geographical com

parison, review, and reference, that has never

existed before. Each is necessary to the intelli

gent and satisfactory use of the other. The

Glolxs illustrates the entire earth's surface, the

Geographical History explains and describes

the earth's physical geography, phenomena and

forces of nature ; mathematical geography and

its interesting data; national and political

geography of continents, nations, and their

dependencies.

They give a complete understanding of

world-wide geography that is both scholarly

and commercial. You want this great work.

Send your order now to—

 

International Globe Co., 115-117 Nassau St., New York

Please mentiun this Magazine when writing



,ffl, COMPLETE SETS of the

National Geographic Magazine

HE NATIONAL GEOGRAPHIC

Society has five complete sets of the

Magazine, beginning with 1 888, which are

for sale at $ 1 00 per set, unbound. The

1 7 volumes may be obtained bound in

uniform half morocco for $34 additional.

Copies of the following special maps or publications issued by the Society

may be obtained at 25 cents per copy:

Chart of the World on Mercator's Projection

(48 x 27 inches), in 4 colors

Prepared under the direction of the Hydro-

graphic Office

Map of Cuba (12 x24 inches), in 4 colors

Map of the North Polar Regions ( 18 x 18 inches),

in 7 colors ; will be issued about June 25

A Series of 75 Illustrations (45 being full-page)

of wild game

From photographs by Hon. George Shiras,

Third

Map of Alaska (42 x 36 inches), in 3 colors

Prepared under the direction of the U. S.

Geological Survey

Map of the Philippines (23 x 36 inches), in 4 colors

Prepared under the direction of the War

Department and the Bureau of the Gensus

Map of South Africa (46 x 33 inches)

Prepared under the direction of the War

Department

Map of Northeastern China (36 x 28 inches)

Prepared under the direction of the War

Department •

Series of Twelve Maps on the Alaskan Boundary

Dispute

Prepared under the direction of Hon. John

W. Foster, ex-Secretary of State

Map of South America (6 x 12 inches), in 6 colors

Seriej of Twenty Full-page Two-Colored Charts,

showing storm tracks and method of weather

forecasting

Prepared under the direction of Dr. Willis

L. Moore, Chitf U. S. Weather Bureau

Panorama of the Wrangell Mountains, Alaska

(7 x 42 inches)

A remarkable picture, showing scores of lofty

peaks in an area as large as the State of

Delaware

A Series of • 1 40 Pictures of the Philippines,

showing the types of people, their manner of life

and industries, their country and resources

EACH MAP OR SERIES, BY MAIL, 25 CENTS
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SCENES FROM EVERY LAND

By GILBERT H. GROSVENOR

Editor ofthe National Geographic Magazine

OWING to the large advance subscription to "Scenes from Every Land," which

will be published by the National Geographic Society in the fall, we have been

able to arrange for a larger and handsomer publication than had been intended. The

volume will contain 250 illustrations, nearly all' being full page. It will be bound in

olive-green buckram, in such form as to be very durable. The book will contain a small

chart of the world in five colors, to serve as a guide to the illustrations, and a bibliography

of the best books descriptive of foreign countries, natural history, and general geography,

including gazetteers and atlases. The volume will be 7x10 '4 inches, and is being

printed on the same superior paper used by the Magazine. The price of this unique

and valuable volume is $1.00, postpaid, and as the EDITION WILL BE LIMITED,

your order should be sent in at once on the blank below. The volume will be delivered

about September 30.

Hon. O. P. Austin.

Secretary National Geographic Society,

XVashington, D. C. :

Please reserve for me of "Scenes from Every Land," for which

I will remit $ 1 .00 per copy when the volume is delivered.

Name .

Street Address

City and State
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MEXICO-THE TREASURE HOUSE OF THE

WORLD*

By N. H. Darton

Geologist, U. S. Geological Survey

THE great development of Mex

ico's resources during the last

thirty years has justified to a

large degree the statement of Baron

von Humboldt that "Mexico is the treas

ure house of the world." Her rich sil

ver mines have continued to produce in

increasing amount, gold has become an

important product, and she has taken

prominent rank in the copper industry.

Her agricultural products have gained

rapidly in value, manufacturing has in

creased to an encouraging extent, and

commerce with the outside world has

multiplied many fold.

Foreign capital has flowed into the

Republic, especially in later years, and

many investors, confident of a contin

uance of the present stable conditions,

are eagerly taking advantage of the

many mining, railroading, manufactur

ing, and other openings which are avail

able. The finances of the country are

on a most satisfactory basis, many great

public improvements have been made,

and the government is offering encour

aging facilities along all lines of develop

ment. Colonists are coming slowly, but

as the conditions become better known

they will undoubtedly take advantage of

the large areas of public lands that are

easily obtainable and in many regions

can be utilized with great profit.

The native labor is increasing in ef

fectiveness, for many of the laboring

people are showing considerable capabil

ity as workmen and artisans when prop

erly trained. Lawlessness is no longer a

menace to person or property, railroads

are rapidly penetrating all parts of the

country, and conditions of living are

greatly improved.

There is but a relatively small propor

tion of Mexico which is unhealthful to

foreigners, and many improvements

have been made in this regard, notably

in draining the overflow area about the

City of Mexico.

With her wide range of altitude, lat

itude, and rainfall, Mexico presents

various climatic conditions with a corre

sponding variety of agricultural possibil

ities. She has large areas suited for

wheat, corn, and other products of the

temperate zone, and in the hot, moist

lowlands can raise a great variety of

* An address to the National Geographic Society, April 5, 1907
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In the Suburbs of Mexico City

valuable tropical plants. Irrigation will

reclaim many thousand acres in the

north-central arid districts. Water power

is available for manufactures, consid

erable coal exists in certain areas, and

it is believed that petroleum may occur

in sufficient amount to be an important

auxiliary fuel.

THE PRINCIPAL SILVER-PRODUCING

COUNTRY OF THE WORLD

Probably the most valuable resources

in Mexico are the great mineral deposits,

and mining will long continue to be her

principal industry. For many years

Mexico has produced more silver than

any other country, and now is gaining

rapidly in output of gold, copper, and

other metals. In icp') the estimated

value of her mineral production was

$150,000,000 (Mexican), of which about

two-fifths was silver. During the past

few years numerous old Mexican mines

have been revived, some of the aban

doned ones pumped out, and modern

methods installed. Large bodies of min

eral have been discovered at many

new localities. In some cases these

yield rich ores, while in others they are

of moderate richness, but can be worked

profitably by new processes.

The extension of the railroad lines in

various directions through the mineral

country has been an important factor in

development, for they afford outlet for

ores which are not sufficiently rich to

carry long distances by wagons or

burros in the old-time manner. Smelters

have been erected at many places and

additional ones are in course of con

struction for the economical working of

ores of various kinds. Modern methods

of concentration are introduced at some

mines, which effect a saving so great

that low-grade ores formerly thought to
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be of no value often can be worked with

considerable profit. There are vast

quantities of refuse and tailings from

old mines and primitive reduction works

which contain large values, and some of

these are being worked over with most

satisfactory results. Often the fairly

good ore was discarded in the early days,

when only the high-grade material was

worth freighting. On the old dumps at

one mine in San Luis Potosi there were

over 300,000 tons of mine refuse con

taining much metal. In Guadalajara

tailings have been used for asphalt pav

ing which recently were found to run $15

a ton in gold and silver. Electricity,

generated mostly by water power, is now

being utilized at some mining districts

and proves to be a great source of econ

omy.

It is estimated that about $80,000,000

of United States capital are invested for

purchase and equipment of Mexican

mines and large amounts have also been

invested from other countries. The

present high price of the various metals

has given impetus to Mexican mining,

while the large amount of capital avail

able in the present high tide of prosper

ity in the United States has been an im

portant factor. The known mineral dis

tricts in Mexico are numerous and ex

tensive and many portions are by no

means fully developed. There are numer

ous regions also in which the mineral re

sources may prove important which

have not as yet been explored by skilled

prospectors.

The following table, taken from the

Mining World for January 26, 1907,

gives the principal metal production of

Mexico for the past 27 years :
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Metal Production of Mexico

Year. Gold. Silver. Copper. Lead.

Fine. Fine ozs. Met. tons. Met. tons.

1880.. $989,160

858,909

936,223

19.334,707

21,265,052

22,465,430

407

1881. . . 339

4081882. .  

18S3..

1884. .

1885..

1886. .

956,000

I, 183,000

867,000

614,000

824,000

22.720,004

20,944,185

24,674,011

25,-56,19°

28,867,830

497

295

378

254

2,0831887.. '5.488

1888.. 974,000 31,789.739 2,811 28,636

1889.. 700,000 42,657,583 3,841 25.570

1890. . 767,000 39,I27,4Sl 4,396 22.399

1891. . 1 ,000,000 40,723.598 5,209 30,186

1892. . 1,147,500 45,333,786 7,9i6 47-532

1893.. 1,305,000 44,071,851 9,607 60.525

1894. . 4,500,000 46,730,15' ",959 57,000

1895.. 5,600,000 50,890,267 n,958 6S,ooo

1896.. 6,075,108 41,373.835 n,338 63,000

1897.. 7,121,189 54,052,647 ii,553 71,637

1898.. 8,236,720 56,859,076 '5,919 71,442

1899.. 9.277,351 55,032,838 19,310 84,656

1900. . 9,409,063 55,804,420 22,473 63,827

1901 . . •o,329,3I6 55,152,340 33.943 94,194

1902. . 10,153,100 60,176,604 36,357 106,805

1903.. 10,677,500 70,499,942 46,040 95,134

1904. . 12,605,300 60,808,978 51,760 101, 131

I905- • 15,261,200 54.652,893 70,010 96,628

1906.. 16,250,000 54,500,000 61,706 78,026

The silver mines of Mexico have been

the principal source of her income from

mining for over a century, and they are

likely to continue their large and grad

ually increasing production for a long

time to come. Some of the old mines

have had phenomenal production, nota

bly the group in Zacatecas, which has

yielded about one billion dollars ; the

Santa Eulalia mines, 15 miles east of

Chihuahua, 400 millions, while several

scores of others have many millions to

their credit. Some of the mineral de

posits are over 100 feet in width and are

traceable for long distances across the

country. They occur mostly in volcanic

rocks or in limestones associated with

them. The minerals present consider

able variety and usually are very irreg

ularly disseminated. Many large masses

of rich ore occur, and these "bonanzas,"

as they are termed, have added greatly

to the profit and excitement of the min

ing operations. Some of them have

yielded over a million dollars a month

for several years. They are often widely

separated by lean ore, a condition which

has caused the failure of many compa

nies lacking means to continue working

under disadvantageous circumstances.

Water has often caused failure or great

expense, especially when old-fashioned

pumps were in use.

At present the most productive silver

and gold mines in Mexico are at Guan

ajuato, EI Oro, Pachuca, Santa Eulalia,

Parral, and Zacatecas. At the first-

named place there has been rapid devel

opment ; about 2,000 tons of ore a day

are now produced and 650 stamps are

dropping in the various mills. The

crude, wasteful methods of the past have

given place to modern ones. Ores

carrying 20 dollars a ton, which formerly

yielded only a small margin of profit,

are now mined and milled for 10 dollars

a ton. For many ores plate amalgama

tion and cyaniding are taking the place

of the old patio process, with great in

crease in yield and saving of time and

expense. The patio process was in

vented in Mexico over three centuries

ago and has been used for the greater

part of Mexico's silver output. In this

process the ore is ground fine in mills,

mixed with water, and, after the addi

tion of salt, sulphate of copper, and

mercury, it is spread about a foot

deep in paved courts, or "patios," 30 to

100 feet square. Here it is stirred for

several weeks by the tramping of horses

or mules, so that the silver will combine

with the quicksilver. When this combi

nation is effected the dirt is washed off

and the heavy amalgam remains. The

latter is collected and the silver and mer

cury are easily separated.

Gold occurs under various conditions.

The principal source has been in connec

tion with the silver ores, but placer de

posits are worked in the states of Sonora

and Guerrero. Large veins of gold-

bearing quartz exist, and although they

are mostly of low value, eventually they

will add greatly to the output. The

group of mines in and near El Oro, in

the State of Mexico, is one of the largest

gold camps in America, with an output
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in 1906 of over $12,000,000 (Mexican),

of which 80 per cent is gold.

Some of the Mexican mines pay re

markable dividends. The Dos Estrellas,

in the El Oro district, has recently been

paying over a million dollars a year on a

capital of $300,000, and it is claimed that

the Penoles mine has paid nearly 4 mil

lions on $125,000 capitalization. The

Real del Monte, near Pachuca, has dis

tributed over 3 millions to holders of

2,554 shares. The total dividends of 22

prominent paying mines of silver, gold,

and copper in 1905-1906 were more than

31 million dollars. The Department of

Fomento has estimated that up to 1881

the total production of precious metals

in Mexico had a coinage value of

$4,553,859. "3-

Copper mining in Mexico is rapidly

growing in importance, as the figures

given on a previous page will show. In

1906 she produced about one-twelfth of

the copper of the world, or nearly one-

seventh as much as the United States.

The mines are mainly in the states of

Sonora and Lower California, a south

ward continuation of the great copper-

bearing zone of the southwestern United

States. About 11 mines are reputed to

produce over a million pounds each a

year. It is claimed that the Cananea

camp will increase its production this

year to six million pounds a month, as a

result of a combination of several mines

and increased facilities for mining. In

creased developments in Guerrero, at

Boleo, at Jimulco, at Panuco, and in

Zacatecas, Coahuila, Puebla, and Micho-

acan will add greatly to the future out

put. The mines at Cananea rank seventh

among the leading copper mines in the

world. Most of the copper ores range

from 3 to 40 per cent of copper and they

often carry gold and silver. Many of the

deposits, especially those of moderate

richness, are thick, numerous,, and have

great length.

ABUNDANCE OF IRON

The iron industry is growing steadily,

and eventually can supply all Mexican

needs and probably furnish products for

export. At the famous "Iron Moun

tain" in Durango, the ore body is over a

mile long, one-third of a mile wide, and

rises 200 to 400 feet above the surround

ing plain. The ore body is split by a

great intrusive dike, but there are over

360 million tons in sight and much of it

reaches 60 per cent in iron content. The

two great deposits operated for the fur

naces at Monterey are 79 and 120 feet

wide and rise in a ridge several hundred

feet high. Steel rails and structural iron

are now being produced at this place.

There are many other large deposits in

the Republic, but some of them are too

remote from fuel to be valuable under

present conditions.

Lead from Mexico has a value of

$8,000,000 to $10,000,000 a year and

much of it is a by-product of silver

smelting.

Zinc is constantly gaining in impor

tance as a mineral resource, and this

metal and graphite, antimony, and mer

cury have an aggregate value of several

million dollars a year.

The mining laws of Mexico have been

improved from time to time, until now,

with some recent changes, the conditions

are even more favorable and encour

aging than they are in the United States.

Foreign investments are amply pro

tected, especially if they are legitimate

ones. There are various taxes on mining

properties and output and an export

duty on silver. The taxes are thought

to be too heavy by some of the compa

nies, but it is believed that probably they

will be reduced eventually, so that they

will not be burdensome.

Labor is somewhat scarce in parts of

Mexico, which is a serious handicap to

the development of mines and other

resources. In order to better this

condition, the government is encourag

ing immigration, and it is expected

that soon more laborers will be available.

Most labor in Mexico is furnished by the

half-breeds and Indians, many of whom

are not very efficient, according to north

ern standards. They work for long

hours and low pay, but require many

holidays and other vacations. They
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A Girl from Yucatan
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Photo from Consul K. H. Thompson, Yucatan

A Wild Agave Plant—Yucatan

This plant has made Yucatan one of the richest states of Mexico. From it the sisal fiber is

obtained, which is used for sacking cordage and binders' twine. Yucatan exports about $13,-

000,000 worth of the fiber to the United States annually
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excel in mining and do well in dealing

with live stock.

In recent years the total commerce of

Mexico, comprising imports and exports,

has amounted to about 180 millions

(gold), and it has had a steady growth

to about six times its amount 20 years

ago. The exports have an approximate

value of loo millions (gold), or about

4 times the amount 20 years ago. The

approximate value of exports to the

United States is 65 millions (gold).

About 60 per cent of the exports are

mineral products. Henequen and other

fibers are over 18 per cent (over 18 mil

lion dollars, gold); coffee, 5 per cent;

cattle and other live stock, y/2 per cent ;

hides, 33/2 per cent ; wood and dye-

woods, il/2 per cent; cocoa, ij^ per

cent ; rubber and tobacco. 1 per cent

each ; chicle and vanilla, iy2 per cent.

AGRICULTURAL RESOURCES

I have not given any special attention

to agricultural conditions in Mexico, but

many facts are available which indicate

plainly that the products of vegetable

growth will eventually be the source of

greatest income and prosperity, for they

will be everlasting. A large percentage

of the population are agriculturists, and

while a considerable acreage is culti

vated, it is a small proportion of the area

of the Republic. Further expansion of

the industry will depend in large meas

ure on colonists and irrigation. Present

production is greatest in the lowlands,

where there is a constant high tempera

ture and abundant rainfall. In this re

gion grow a great variety of tropical

plants which are the source of large

income to the Republic. The fiber plants,

which flourish in the lowlands, rank

highest in value, notably the henequen

fiber, a variety of hemp, which has been

exported from Yucatan to a value of 300

million dollars in the last 25 years. It

is reported that the exports of this ma

terial from the port of Progresso in 1906

had a declared value of 26 million dollars

(Mexican) ; a large part of it comes to

the United States.

Cotton is an important Mexican prod

uct, but the amount raised has not been

sufficient for home consumption. The

yearly crop is valued at nearly 10 mil

lion dollars (Mexican), and about 2 mil

lion dollars' worth additional is imported

from the United States. The extent of

the industry is indicated by the fact that

more capital is invested in cotton mills

than in any other single manufacture in

the country. The principal production

is in Coahuila and Durango, but the

plant is raised in other states also. It is

certain that the cultivation could be

greatly increased, for extensive areas are

either suited to cotton at present or could

be made available by irrigation.

Corn and wheat are important crops in

the higher regions, between altitudes of

6.000 and 9,000 feet, and while their

gross value is over 125 million dollars

they do not fully supply the local de

mand. It is believed that a very large

area is suitable for the growth of

cereals, especially with the aid of irriga

tion, so that eventually they will be im

portant items of export.

Coffee production, which at present

has a value of about 3 million dollars, is

likely to increase very greatly, for many

areas are suited to the growth of the

plant and Mexican coffee is rapidly gain

ing favor in the market. The same state

ments may be made regarding tobacco

and cocoa. The sugar product is valued

at 25 million dollars a year, not counting

the rum which is distilled. Undoubt

edly sugar-beets will thrive in portions of

Mexico and can be made an important

resource.

Rubber has long been one of the minor

products of the lowlands of Mexico, and

many new plantations have been started

in the past few years. As about 10 years

are required for the development of the

trees, the new projects have not added

greatly to the output. It is stated that

about 50 companies have set out 25 mil

lion trees. These are planted about 650

to the acre. In the past two years a large

amount of rubber has been produced

from a shrub known as guayule. The

value of this product in 1906 was nearly

one million dollars in gold.
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Saving the Forests

Mexico has very extensive water-

power possibilities. The many streams

rising in the highlands of the central area

fall rapidly in the region of steep slopes

descending to the lowlands. A fall of

200 to 500 feet to the mile is frequent.

Some of this power is now utilized and

transmitted as electricity to various mills

and cities. Soon 50,000 horse-power

will be carried to the federal district and

30,000 horse-power to Guadalajara. Sev

eral plants now furnish electricity to

mines.

Irrigation has been practiced in Mex

ico for many centuries, but on a rela

tively restricted scale and usually in

places where the engineering difficulties

have not been great. Large water sup

plies remain to be utilized, and when

suitable reservoirs and ditches are con

structed, there can be reclaimed an acre

age comparable to that which is now

being provided by our own Reclamation

Service. Under the favorable conditions

of mild climate and rich soil, the prod

ucts of irrigation will be very valuable.

It is safe to predict that the water that

can be used in this manner will prove to

be one of Mexico's most important re

sources.

Underground waters are also a re

source that will be found of increasing

value for stock, domestic use, and irriga

tion. In many portions of the Republic

the geologic structure is favorable for

artesian and other wells which eventually

will be sunk. There are a few flowing

wells at various points and they furnish

a portion of the supply for the federal

district.

Many sections of Mexico were well

forested originally, but large areas have

been devastated, especially near the cities

and mines and in connection with some

kinds of agriculture. The government

has taken the matter in hand and created

two large forest reserves. Many valua

ble timber trees grow in the Republic

and now are a source of large income.

There are good prospects for the future

of the' lumber industry when reforesting

is effected and the forests are placed

under suitable control.

Live stock has always been one of

Mexico's most valuable resources and at

present is estimated to have a total value

of about 125 million dollars (Mexican).

Over two-thirds of this is cattle, with the

remainder horses, mules, sheep, goats,

hogs, and asses. There are wide cat

tle ranges now largely utilized, but if

water were obtained by dams or wells,

extensive additional areas could be made

available in northern Mexico. Meat is a

much more important food element in

Mexico than is generally supposed and

home consumption is large. Formerly

most Mexican cattle were of low grade,

but of late a large amount of high-class

breeding stock has been imported with

the view of raising the standard. By this

means much better markets can be se

cured and the industry placed on a more

profitable basis.

SAVING THE FORESTS*

By Herbert A. Smith, Editor of the Forest Service

UNCLE SAM, who is the largest

landowner in the world, is the

third largest timberland owner.

The forests of the Russian government

reach the enormous total of nearly

600,000,000 acres. This is almost equal

to all the forests in the United States,

public and private. In Canada the Do

minion government holds about 180,-

000,000 acres of commercial timber-

land. Our own national forests now

contain over 150,000,000 acres—an area

equivalent to all the Atlantic states

from Maine to Virginia, inclusive, and

* A description of the work of the U. S. Forest Service, which has charge of government re

sources valued at $1,500,000,000
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A Nursery of Bull Pine Seedlings Two Months Old

Tanks for treating telephone poles with preservatives. One of the principal offices of the

U. S. Forest Service is cooperating with railroad and telephone companies to obtain better

methods of preserving timber
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a large part of West Virginia. In this

are included two forests, aggregating

about 5,000,000 acres, in Alaska, and

one of 66,000 acres in Porto Rico.

Hawaii and the Philippines also have

forest reserves, and the forested pub

lic lands in the Philippines are sup

posed to amount to over 50,000,000

acres ; but in both of these cases the land

belongs, not to the United States, but

to the insular governments. If it were a

question not of government ownership,

but of total timbered area, the United

States would stand next to Russia.

How much unreserved timberland the

government owns it is impossible to say.

Outside of Alaska, however, the total

is unimportant in comparison with the

national forests. More complete knowl

edge will doubtless bring to light more or

less which should be added to the pres

ent forests. On the other hand, these

forests now include many interior hold

ings and claims. Their area is subject

to still further future reduction by the

location of new mining claims and the ex

clusion of land found to be agricultural.

It is no part of the government policy

to try to grow trees on land which can

be used to better advantage in other

ways; so wherever the prospector can

find paying mineral and the homesteader

can find land worth farming permanently

the national forest gives way.

It must also be remembered that by

no means all the land in these forests

is forested. In many cases the unfor-

ested condition is temporary; the origi

nal growth has been swept away, usually

by fire, but can and will be brought back

in time. But a good deal of the land can

never grow anything. The national for

ests lie mainly upon the mountain ranges

of the West. As these rise to alpine alti

tudes, the timber is left behind, and a

point is reached where there is only

bare rock and perpetual snow.

No exact statement can be made, either

as to the amount of barren land in the

national forests or as to the deduction

which should be made for alienations

within them. Perhaps one-twentieth

would be a fair allowance for the first

and one-tenth for the second. It seems

improbable that any future action to en

large the number or size of the national

forests in the West will more than offset

the eliminations which the recognition of

private titles will work.

Thus the nation is likely to have in

hand eventually, as the final fruits of the

policy of putting into national forests

suitable portions of the public lands, from

120,000,000 to 130,000,000 acres of act

ual forest.

THE DEVELOPMENT OF OUR NATIONAL

FOREST POLICY

This policy had its beginnings in the

act of March 3, 1891, when Congress em

powered the President to "set apart and

reserve, in any state or territory having

public lands bearing forests, any part of

the public lands wholly or in part covered

with timber or undergrowth, whether of

commercial value or not, as public reser

vations." Under this act there were cre

ated in the next three years reserves

which totaled 18,000,000 acres. These

reservations, however, were merely with

drawn from settlement and the location

of claims ; but practically no provision

was made for their protection or use.

The United States had rather drifted

than been guided into the ownership of

forest reserves and had little idea what

to do with them. Few people knew

that there were any such things.

In February, 1896, when the second

Cleveland administration was drawing

toward its end, the Secretary of the In

terior, Hon. Hoke Smith, requested the

National Academy of Sciences to make

an investigation and report upon "the

inauguration of a rational forest policy

for the forested lands of the United

States." The result was the appointment

of a committee of seven, which, after

some months of study and examination

of western forest conditions, recom

mended the creation of 11 new reserves,

containing in all more than 21,000,000

acres. On February 22, 1897, these re

serves were proclaimed by President

Cleveland.

The general public was taken wholly
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by surprise by this action, which it was

ill prepared to understand. It was com

monly thought in the West that the effect

of the proclamation was to put these

lands under the ban of an executive in

terdict against use, and that they were to

be held by the nation as vacant and

idle wilderness.

But during the next few months pub

lic opinion concerning the reserves un

derwent a remarkable change. Their

true purpose and their real value were

recognized. Congress had, by the act

of June 4, 1897, helped clear the air by

laying down as a guiding policy for the

administration of all forest reserves, that

they should exist only "to improve and

protect the forest within the reservation,

or for the purpose of securing favorable

conditions of water flows, and to furnish

a continuous supply of timber for the

use and necessities of citizens of the

United States ; but it is not the purpose

or intent of these provisions, or of the

act providing for such reservations, to

authorize the inclusion therein of lands

more valuable for the mineral therein,

or for agricultural purposes, than for

forest purposes." The same act required

the Secretary of the Interior to protect

the forests against fire and depredations

and empowered him to make such regu

lations for their use and preservation as

should be necessary to carry out the ob

jects for which they existed. Thus was

definitely formulated the policy which

has since guided the executive branch

of the government in its administration

of the reserves, or national forests, as

they are now officially designated.

From that time on the area of the re

serves grew apace. President McKinley

increased the total from 39,000,000 to

46,000,000 acres. By July, 1904, the total

had risen to 63,000,000 acres ; by July,

1906, to 107,000,000 acres, and during

the last twelve months there have been

added 44,000,000 acres more. Thus has

been brought substantially to realization

the recommendation of the committee of

seven, that "all public lands of the United

States more valuable for the production

of timber than for agriculture or mining

shall be withdrawn from sale, settlement,

and other disposition and held for the

growth and sale of timber."

OUR NATIONAL FORESTS WILL SOON BE

SELF-SUPPORTING

In economic usefulness the forests in

crease their importance almost day by

day. Their value to the country is to

be measured not by the income which

they furnish, but by their contributions

to the material welfare of the West ;

but some idea of the growing use of

the national forests may be gained from

the fact that receipts from timber sales

for the fiscal year 1906-07 were about

$600,000, as against less than $250,000

for the preceding year and less than

$86,000 for 1904-05'. The receipts from

grazing, 1906-07, were $875,000. In

the year ending June 30, 1904, the na

tional forests yielded a total revenue of

$60,000; in the past year, 1906-07,

$1,600,000. It is believed that by 1910

the receipts from the national forests will

be equal to the appropriations for the

forest service.

As years go by it will become increas

ingly evident that the permanent pros

perity of the entire West has been at

stake in the forest-reserve question.

With the upbuilding of the country

through settlement and the rapid rise in

the value of timber consequent upon an

ever-growing demand, coupled with a

fast-dwindling supply, the forested pub

lic lands have melted away like snow in

spring. In 1905 leadership in the quan

tity of lumber produced passed for the

first time to a Pacific Coast state. The

output of the mills of Washington and

Oregon now enters the New York mar

ket. Within fifteen years the present

stand of southern pine will have suc

cumbed to the saw, after which fif

teen years more is likely to finish the

far western supply. The Lake states

have nearly completed their virgin cut,

under methods so suicidal that sandy

wastes of worthless brush have been sub

stituted for what might have been well
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stocked young pine forest coming on

to take the place of what was cut off.

The situation is so plain now that he

who runs—or rides in the Pullman—may

read. But had it been necessary to wait

until the facts themselves spoke clear to

the public understanding, the time for

effective action in the West would have

passed. Sooner or later the logic of

events was bound to point out the right

path, but it would have led up to a

closed door. There is almost no good

timber outside of the national forests

which has not passed into private owner

ship. Would-be locators under the tim

ber and stone act in the far northwest are

now hunting down and filing on forty-

acre lots—a thing hitherto unheard of.

Had the making of reserves been de

ferred until now, there would be little

of value left to reserve.

That the lumber industry, now one

of the chief industries of the West, must

perish with the exhaustion of the timber

supply needs nr argument; and private

lumbering in the West is making virtually

no attempt to prevent exhaustion by the

use of methods to secure a future timber

crop from cut-over lands. But the eco

nomic importance of the forests is far

more fundamental than merely the sup

port of the lumber industry, or even the

supply of building material, to say noth

ing of material for the various wood

working industries. Houses can be made

of brick, stone, concrete, and iron, but not

mine props, nor even railroad ties, with

any practical success, as yet, at least. If

fire and the ax (or the saw, to be more

exact, since the lumberman cannot now

usually afford to waste good sawlog ma

terial in chips) were allowed to continue

their work uncontrolled by government

action, future mining development would

begin to face an obstacle which would

grow increasingly difficult to overcome.

It is not too much to say that forest pres

ervation in such regions as the Black

Hills and the Montana copper district is

of vital moment for the future of the

mines. Somes of the great railroad sys

tems of the West are already drawing

heavily upon the national forests for ties.

The supply of fence-posts for the farmer

is a smaller, yet important, function of

the foK .'.

THE USE OF THE NATIONAL FORESTS

As yet, however, the use of the national

forests as sources of timber supply has

hardly begun. In most regions there is

still plenty of uncut timber in the hands

of private owners. It would be the

height of unwisdom for the government

to enter into competition with this tim

ber for the market, so long as the pub

lic can obtain it at a reasonable price,

when a future demand is certain. Un

doubtedly the day will come when the

necessities of the public will put great

pressure upon the national forest admin

istration to sell the timber faster than

it will grow, and it remains to be seen

whether under these conditions it will

be possible to prevent overconsumption.

For the present, however, the fact that

.the national forests are still largely sur

rounded by more accessible timber be

longing to private owners prevents their

extensive utilization. In a sense, this in

volves a loss for the time being of their

productive power ; for unless mature tim

ber is cut, production is at a standstill,

growth merely balancing decay, whereas

a well-managed forest is never idle, but

always increasing in volume of timber

up to the time of harvest. Yet the tim

ber in the national forests is steadily in

creasing in value, even if not in quan

tity, from the rise in lumber prices; and

this means that its capacity for public

usefulness is increasing also.

Essentially the national forests should

be thought of as undeveloped property

of great potential value, but needing also

large expenditures on capital account be

fore their productive power can be fully

utilized. Efficient forest management—

or, in other words, working a forest for

all it is worth—requires, for one thing,

good means of transportation. With a

well-planned system of permanent roads,

logging can be carried on in whatever

part of the forest is most ready for it.
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Again, protection of the forest against

fire and trespass calls for means of get

ting rapidly about and of intercommuni

cation on the part of the me ors of

the protective force. Rangers' cabins,

tools, and other equipment are also mat

ters of necessity. The Forest Service

is doing all that it can to make these per

manent improvements on the national for

ests. Roads and trails are being built,

telephone lines run, and quarters for the

field force provided. The telephone has

proved especially effective as an aid in

controlling fire. There are now under

construction nearly 2,000 miles of tele

phone lines and 1,800 miles of trail. A

special appropriation of $500,000, made

by Congress for use in these improve

ments, enables the work to be pushed.

Much of the money paid out by the

Forest Service as general expenses

should really be classed as expenditure

for permanent improvements—in other

words, is reinvested. This kind of de

velopment is good business, for it is in

creasing the value and serviceableness

of the property. When put into roads,

it also helps materially the general de

velopment of the region, since the roads

are open to the public.

PRESENT CAPITALIZED VALUE OF THE

NATIONAL FORESTS

An estimate of the present capital value

of the national forests was submitted by

the Forester to the Agricultural Com

mittee of Congress last winter. It was

as follows:

1. Stumpage value of 330 billion

feet of timber at $2 per M.. $660,000,000

2. 110 million acres capable of

producing commercial forest,

at $1 per acre 110,000,000

3. 110 million acres of range for

grazing live stock, at V/i

cents per acre (capitalized

at 5 per cent) 30,000,000

4. 83 million acre-feet of water

for irrigation purposes, at 10

cents per acre-foot (capital

ized at S per cent) 166,000,000

5. Tbree million horse-power.

capable of being developed

from water in reserves, at

$10 per horse-power (capital

ized at s per cent) 600,000,000

6. Estimated value of occupancy

and use of reserve land, pro

ducts, and resources addi

tional to the above 5,000,000

7. Permanent improvements now

on the reserves (roads, trails,

cabins, telephones, etc.) 5.000,000

Total $1,576,000,000

Less 10 per cent for

private holdings 157,600,000

$1,418,400,000

This table does not mean that the for

ests are to be regarded as a corporation

would regard a similar piece of property

held by it, and run for the sake of the

money return. They are maintained and

managed not in order to make them

yield the largest possible income, but

in order to make them contribute most

fully to the economic welfare of the

public. Uncle Sam has not turned land

lord, looking upon his broad acres as

primarily revenue-prod icers and seeking

to squeeze out of them all they will bring

in. The very moderate charges made for

the use of land for grazing, and pro

posed for the use of land in order to

develop and sell hydraulic power, by no

means represent the actual value of what

the user gets, and gets for an exclusive

use. The value of the use privilege de

pends upon the protection which admin

istration by the Forest Service gives, and

which is a source of expense to the gov

ernment. It is a privilege which other

users would be glad to pay for. Why

should not the beneficiaries of the for

ests contribute toward the cost of main

taining them?

THE SALE OF GRAZING RIGHTS IN THE

FORESTS

At present the receipts from the graz

ing fee, amounting to $875,000 for the

year ending June 30, 1907, constitute the

largest single item in the income derived

by the government from the national for

ests. This is because, unlike their use

for timber supply, the use of the forests

for stock is fully developed. Many re
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gions indeed were overgrazed when the

Forest Service first undertook, in 1906,

to regulate the grazing and collect the

fee. In other regions there is still room

for more stock than has applied.

Overgrazing brings deterioration of the

range through the injury done the forage

plants, which are cropped too close, tram

pled, or otherwise injured. Naturally

its effects are cumulative. By reducing

the number of stock allowed on the

range, opportunity has been given for

recuperation ; so that instead of support

ing less and less stock, the range is now

supporting more than last year. Each

herd of cattle or band of sheep is assigned

to a particular locality; but the charge

is made per head, not per acre, and the

number of head allowed is fixed. The re

sult has been to prevent friction between

rival stockmen, to give stability to the

industry, and to increase the weight and

market value of the stock as a result

of the improved range conditions. In

most of the West the stockmen are glad

to accept the measures of regulation

and recognize that they are themselves

gainers.

If the amount of stock for which graz

ing permits are sought exceeds the num

ber fixed as the maximum in any one dis

trict, first preference is given to settlers,

small owners, and those living nearest

by. Previous use of the range is also a

ground of preference. Thus the first

right is given to those who are making

homes and helping to develop the country

along permanent lines.

From parts of the forests where a young

growth of trees is springing up which is

valuable for forest renewals, grazing is

rigidly excluded. With this limitation

and with the prohibition of overgrazing,

utilization of the forage crop, which

in most of the West abounds within the

forest, is safe, wise, and profitable. More

than one million cattle and horses and

nearly six million sheep and goats were

grazed in the forests last season. Through

the support which they give to the stock

industry, the national forests make one

of their largest returns to the economic

life of the West.

The Forest Service is now prosecuting

investigations to find out how the range

may be bettered through modifying the

present methods of handling the stock or

through introducing new grasses. With

forage plants as with trees, man's use

without regard to the effect which fol

lows is very apt to produce unfavorable

changes in the kinds of plants which re

produce themselves. It is not improbable

that by studying and taking advantage of

the natural habits of the various species

the range within the national forests can

be brought to improve itself materially,

thus increasing still further its carry

ing power and value to the West.

THE MOST IMPORTANT PRODUCT OF THE

FORESTS

But of the three major products which

the forests of the West contribute to man's

use—wood, forage, and water—the last

is by far the most important.

Upon the mountain slopes of the na

tional forests head the streams which,

emerging from the mountains, are di

verted into the ranchers' ditches and turn

the brown of the desert to vivid green.

These mountain slopes should remain

forever forested. Once bared, their

early-melting snows and summer rains

will pour into the rivers like water from

a roof. Comparative measurements of

stream discharge from forested and un-

forested basins alike in all other respects

have been made in the West by the U. S.

Geological Survey. They show sudden

floods followed by low water in the

former case, a relatively equalized flow

in the latter. Neither the West nor the

country can afford to suffer the monu

mental waste which forest denudation

would mean.

Many millions of dollars are now in

vested in national reclamation work. It

is recognized that forestry is as neces

sary to the success of this noble and

colossal plan to make fertile the desert

as the dams and reservoirs which supple

ment Nature's storage. When the forests

are stripped from the mountains the

streams become silt-laden, and the build

ers of many a costly dam have seen their
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artificial lake fill up with worthless mud.

The streams of the West are destined

to play an important part in the up

building of industry and the supply of

human needs through utilization as

sources of power. This is particularly

true in the Pacific Coast states. The

Sierra Nevada and Cascade Mountains

rise sharply to high altitudes and receive

upon their western slopes a heavy rain

fall. Thus almost ideal conditions are

produced for power development. The

streams of the Sierras light the city of

Los Angeles, with its 200,000 inhabitants,

and operate the electric railways which

traverse its streets and spread their net

work out to the neighboring towns. The

water wheels which generate this power

and light are located within the national

forests. So far as known, California has no

good coal. A dense population is certain.

The conservation of water power, the

coal that does not waste away in the

burning, is therefore vitally important.

Since the profits of the corporations

which have secured control of these

sources of power are large, and since

they are users of land in the national

forests and benefit by the system of for

est protection which the government

maintains, there is no apparent reason

why they should not be required to con

tribute something toward the cost of ad

ministration. Their case is not compar

able with that of the users of water for

irrigation, which supports the farmer and

home-maker. In no way can a national

forest better serve the purpose for which

it exists than by increasing the number

of farmers and home-makers. Therefore

the irrigator need fear no charge.

THE FORESTS OF EASTERN UNITED STATES

ARE UNPROTECTED

As the years pass, the use of the na

tional forests will constantly increase,

and with this will increase also the recog

nition among the people of the entire

country that saving the forests of the

West though government ownership has

been one of the greatest achievements

of the present generation. This impor

tant work of constructive statesmanship

has been participated in by presidents of

both political parties and has proceeded

along the lines laid down by Congress.

It has brought us, and will in the future

still more bring us, to realize that gov

ernment action to secure the conserva

tion of great natural resources which are

threatened with wasteful dissipation is

demanded in the public interest.

It still remains for us to work out some

method for saving the forests of those

parts of the East where essentially the

same problem is presented as was 'met in

the West. Since in the East there are

no public lands belonging to the United

States, a different method will have to be

followed. To a large extent the problem

is one which calls for action by the in

dividual states.

Eventually it will be necessary in this

country, as it has been necessary in

Europe, for the states or the nation to

own and manage a large part of the

timber lands. Eorestry received its first

stimulus in Europe when it was per

ceived that in consequence of forest de

struction the country was threatened with

a dearth of fuel. The development of rail

way transportation, which made possible

the general use of coal, came in the nick

of time to avert this evil.

Meanwhile landowners had taken up

the growing of timber extensively, and

there is now a sufficient acreage of forest,

public and private together, to produce

each year as much wood as France con

sumes. But it has been found that the

private owner does not care, and indeed

cannot afford, to grow the larger sizes

of timber. As compound interest rolls up

against the original investment, the time

comes when the yearly increment of

wood ceases to add a value equal to the

loss by the failure to realize. Private

owners therefore manage their lands on

short rotation periods. The result is that

for some years in France, and other

European countries as well, a scant sup

ply of construction material must be

faced. In no country does private for

estry give any promise of being able to
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supply the public need. The state, with

its lower interest rate and freedom from

taxes, can do what the private person

cannot.

Three-fourths of the population of the

United States is found east of the Missis

sippi River, but over half the timber is

now west of it. Yet it is still from the

forests of the East that the larger part

of our timber is being drawn. Less

than two decades will leave the East

practically without saw timber of her

own, unless it is possible to draw more

heavily than present conditions permit

upon the supplies of other regions. The

demands even now laid by the lumber

traffic upon the transcontinental lines

from the Northwest have severely taxed

their carrying powers. A very serious

situation is in prospect.

Again, the East is the home of the

hardwoods, or broad-leaved trees. These

are used extensively in wood-working

industries of many kinds. In these in

dustries large amounts of capital are in

vested, and their products furnish a

surprisingly large number of articles of

daily use. Our virgin hardwood forests

are so nearly cleared away that the col

lapse of the industries which they sup

port is imminent.

There is every reason why what has

happened in the mountains of the West

should happen also in the mountains of

the F.ast. In the West, forests are needed

to furnish wood and keep the streams

running. In the East they are needed

to furnish wood and keep back flood

waters.

In certain regions, as in parts of the

Southern Appalachians and in the White

Mountains, the most serious effects of

forest destruction fall mainly upon other

states than those in which the destruction

takes place. It is clearly too much to

expect that Tennessee or New Hampshire

should maintain forests to prevent floods,

loss of water power, and impairment of

navigation in Georgia or Massachusetts.

In such cases purchase of lands by the

federal government would seem to be the

proper remedy. It is to be hoped that we

shall soon see national forests created in

these two important regions.

FLASHLIGHTS FROM THE JUNGLE

A few notes and illustrations from a remarkable book by C. G. Schillings,

published by Douhlcday, Page & Co., giving a record of hunting adventures and

of studies in wild life in Equatorial East Africa.

MR C. G. SCHILLINGS is a

wealthy young German who

some years ago set out to

photograph the big game of Equatorial

East Africa. As a result of 10 years

almost entirely devoted to the work, he

has obtained and published the most won

derful series of photographs of the great

animals of Africa in their native haunts

that the world has seen. What makes

his illustrations particularly valuable is

the fact that they are of living animals

and not of dead game, and that they

are furthermore accompanied by an in

telligent and keen description of the

habits and characteristics of the beasts.

Mr Schillings greatly deplores the use

less sacrifice of such a large number

of magnificent elephants, lions, giraffes,

rhinoceroses, etc., of Equatorial East

Africa. In a few years this region, so

recently the richest game country in the

world, will be as depleted as South Africa

or the United States.

The author gives many illustrations

of the rapidity with which the big game

is being swept away. In 1896, when he

first went to that region, countless num

bers of wild elephants roamed the forests

and plains : today they are counted in

tens where formerly they were counted

by thousands.
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Mr Schillings refers

to the case of the late

Dr Kolb, a German

who came out to Brit

ish East Africa iti

connection with a

Utopian undertaking

called "Freeland," and

who, when his politi

cal scheme became im

possible, applied him

self to the reckless

slaughter of the big

game of British Af

rica. "In the course

of two or three years

he had slain, for no

useful purpose what

ever, one hundred and

fifty rhinoceroses (a

companion killed one hundred and forty

more), each one being a far more in

teresting mammal than himself. At the

end of this career of slaughter a rhi

noceros killed him—perhaps appro

priately."

The same is true of the giraffes, the

lions, and practically all the larger ani

mals.

He emphasizes the fact, however, that

this extermination is wrought not so

much by the sportsman as by the trader,

and especially by large numbers of Afri

cans who have been given guns and am

munition.

"I maintained rigorously the princi

ple of keeping my caravan (in which I

had never less than 130 men) upon a

vegetable diet for the most part, allow

ing them meat only to a very small

extent, and then merely as an adjunct

to their meals. In the famine year of

1899 my provisions cost me more than

20.000 marks, which might have been

brought down to a trifling sum had I

taken heavier toll of the game, as the na

tives were always ready to barter vege

tables for animals I had killed."

When the reader remembers that all

expenses of Mr Schillings' expeditions

were paid for out of his private means,
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A Great Bull Eland

this action on his part appears all the

more commendable. He shot many ani

mals, but brought home his specimens—

40 lions, 35 leopards, large numbers of

hyenas, jackals, and other beasts of prey,

and many birds.

One can form no notion from seeing

a stuffed giraffe or rhinoceros in a mu

seum of the immense difficulties involved

in the securing and preparing of such a

specimen. When the animal has been

shot and its skin carefully prepared, all

the fat removed from it and every pre

caution taken against flaws, the skull

and bones also having been cleaned sepa

rately, the collector has still to take im

mense pains about the transport to Eu

rope. The weighty burden has to be

carried on men's shoulders to the coast,

along dangerous tracks, often through

marshes and almost pathless thickets, and

■across streams and rivers. The ravages

of insects and the damp atmosphere have

to be fought against. There are long

weeks of anxiety before the goal is

reached.

All this trouble, to say nothing of the

considerable expense, is involved in the

bringing home in good condition of a

single such specimen ; but Mr Schillings

has brought home quite a number of
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giraffes, buffaloes, rhinoceroses, and ele

phants, a great number of large ante

lopes, and hundreds of hides and skins

and skeletons of every description, all

of them in such good condition that they

are suitable for exhibition in museums.

"For days together I occupied myself

exclusively with photography, getting

any number of pictures and so managing

that hundreds and hundreds of gnus and

zebras hung around my cam]) almost

like tame deer. Here they grazed, along

with flocks of the beautiful crested cranes

and Egyptian geese. Hundreds of Thom

son's gazelle grazed like sheep among

them, and wherever the eye turned it

saw the rough, dark, strongly marked

forms of the old gnu bulls as they grazed

apart, cut off from the herds."

The chapter entitled "The Minds of

Animals" contains some interesting ob

servations. A young rhinoceros which

the author captured and forwarded to

Berlin "attached himself to me in a very

few weeks, and got to distinguish quite

clearly between the large number of men

who came into touch with him, bearing

himself quite differently with different

individuals, just as he still singles me

out from all the thousands who approach

him now in the gardens in Berlin."

"Many other animals in this distant

black country were to us a real source

of enjoyment and consolation. Take, for

example, my young elephant, who loved

me with childlike simplicity, till I un

fortunately lost him for want of a foster-

mother; also my tame baboon, who used

to be almost mad with joy when he saw

me, a mere speck on the horizon, return

ing to the camp from one of my excur

sions—his sight is infinitely keener than

ours.

"From earliest times we have heard

tell of an unusually wise bird that our

ancestors nicknamed the 'philosopher.'

This is the marabou-stork, specimens of

which I have come across whose wisdom

and fondness for human companionship

would scarcely be credited.

"Storks and marabous, which perhaps

have lived a man's lifetime or more in

the distant velt, have attached themselves

to me -in the friendliest manner, albeit

caught after many difficulties and by

strategy. A specimen, well on in years,

which I brought with me to Berlin still

singles me out from all the other visitors

by peculiar marks of affection.

"Of course it means a hard struggle,

and it is not easy to win the friendship

of such old and peculiarly obstinate birds.

For weeks and months one must feed

them by force with pieces of meat before

they make up their minds to feed them

selves. One must tend them oneself,

wait on them constantly, and occupy one

self with their needs. Then one day,

quite suddenly, all mistrust and fear are

overcome, and one is repaid a thousand

fold for all one's trouble by making a

genuine friend of the bird.

"It must be remembered that I am not

speaking of young birds reared by men

from infancy, but of birds caught perhaps

at the age of thirty or forty years or

even older: for marabous attain a very

great age, like large ravens or vultures,

one of which lived in captivity, under

favorable conditions, for a hundred years.

My marabous moved about in the camp

free and unrestrained. They built their

nests, and did not try to fly away. They

greeted me on my return with joyful

cacklings ; they planted themselves close

to my tent as sentinels, and caressed me

with their powerful and dangerous bills.

For a long time my black cook had taken

on the duty of feeding them, and their

affection for ire was not at all the re

sult of my giving them dainties, but of

my just and intelligent conception of

their habits."

The glories and wonders of the velt

are thus vividly portrayed :

"In the Xvika one constantly comes

across large white-ant heaps, several feet

high and of considerable width. During

the night the tiny builders are untiringly

active in raising and building their for

tresses, which are very strongly put to

gether. At the approach of the rainy

season the ants, which by this time are

winged, arise from the ground in swarms
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to set out on their long wedding journey

in the air. to lay the foundations of new

colonies elsewhere. Most of them know

perfectly how to use their little white

pinions, although it is the first and only

time in their lives that they rise from the

dark depths of the ground in the damp

evening atmosphere.

"Here and there the steppes are

adorned with the well-known monkey-

bread tree (Adansonia digitate). Cov

ered with a shining bright gray bark, this

tree often attains a circumference of

many yards, and, in spite of its grotesque-

ness, charms us with its primeval appear

ance. The traveler soon learns to value

it. for often rich stores of water lie

hidden in the hollow trunk—stores that

have been supplied by the rainy season—

which may be the only water to be found

in the district for several days' journey.

"It appears that the lioness is always

the aggressive party. The pictures give

only single lions, but in reality there were

several others in close proximity. They

had gradually surrounded their prey and

approached it from different sides.

"There may seem to be something

gruesome about sacrificing oxen and don

keys in this way ; but they would other

wise fall victims probably to the tsetse

fly, a horribly painful death, whereas

lions kill very quickly and surely ; they

just give one bite in the neck, and do not

torture their prey. I can vouch for this

myself from having witnessed the sight

repeatedly from my thorny hiding-place.

Death was instantaneous in every case :

and so stealthily does the lion creep up

to its prey that it is only at the last mo

ment that the latter tries to break awav.

"Deep stillness lies over the velt. in

the dark night : a gentle rustling is heard

now and again in the thick foliage and

branches. Suddenly a roaring, mighty

something strikes the ear and a heavy

thud follows, as the prey is captured.

There are never more than a few

scratches to be found on the booty : a

crunching bite in the neck is always the

cause of death. Many men killed in this

manner have never even uttered a cry."

An attack from a rhinoceros, Mr Schil

lings says, is more to be dreaded than

that of any other animal. In spite of its

huge bulk, it is very agile, nearly always

succeeding in ripping its enemy to pieces

on its long horn.

"In addition to noting the direction of

the wind when stalking a rhinoceros, you

have to look carefully to see whether

the rhinoceros has his feathered satel

lites, the rhinoceros-birds (Bnphaga

crythrorhyncha) , on him or not. When

resting, he often resigns himself to the

care of these small feathered friends of

his, which not merely free him from

parasites, but which, by a sudden out

burst of twittering and a clattering of

their wings, warn him of impending

danger. Thus put on the alert, he rises

up quickly and assumes his well-known

sitting position, ready to take to flight

if need be, but lying down again if there

seems to him to be no enemy near.

"If the hunter is favored by the wind

and able to conceal himself after this

first alarm, and the rhinoceros lies down

again, the birds, varying in number from

a very few to a couple of dozen, settle

down again upon his hospitable body.

But the moment they become aware of

your near approach they leave it again,

arousing the animal once more. It is a

case of a partnership between an animal

with a very keen sense of smell and birds

with very keen eyes.

"Zebras, leopards, and giraffes are so

strikingly colored that one would ex

pect to find them conspicuous figures in

their own haunts. But, as I have already

remarked, these three kinds of animals

have really a special protection in their

coloring. It harmonizes so perfectly with

their surroundings that they are blended

in the background, so to speak, and can

easily be overlooked. It must be ex

plained that one does not often see the

animals close at hand. In certain lights,

indeed, according to the position of the

sun, zebras, leopards, and giraffes are

so merged in the harmony of their sur

roundings that even when they are quite

near, the eye of man can easily be de
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ceived. It is not only in the very dry

season, when the plant world stretches

out before us in every hue from dirty

brown to bright gold, that the giraffe

harmonizes with its surroundings in this

way; you sometimes cannot distinguish

its outline when backed by the green

boughs of the trees in the shade.

"The coloring of giraffes varies very

much, even in the same herd. I have

seen herds of forty-five or more heads,

and from close quarters I have ascer

tained that some were striped quite darkly

and some very lightly. All bulls are

colored more or less darkly.

"Giraffes dwell chiefly on the plains.

About seven-tenths of German East

Africa represent an El Dorado for gi

raffes. Here they find all the conditions

of life necessary to them. They can

travel a long way from water, as they

can do without it for several days at a

time. During the rains they get as

much water as they want from the moist

leaves. Their food consists chiefly of

foliage and of the thin branches of the

different acacia trees, as well as the leaves

and twigs of many other trees.

"When in flight a herd clatters away in

straight lines, the whole unwieldy body

swings backward and forward, the neck

swaying like a mast on a moving sea and

the tail swinging to and fro. When out

lined against the bare horizon, its appear

ance is grotesque, not unlike that of a

bare tree. Even at a distance, one notes

the extraordinarily expressive eyes. I

have never heard it utter a sound of any

kind ; it appears to be absolutely dumb.

The fearful blow it can give with its

long legs will hold even a lion in check.

"The zebra is a polygamous animal,

and the jealousy with which the males

watch over their harems often results

in bloody encounters. They are very

malicious beasts. Indeed lions and tigers

are far safer to handle than the zebra,

with his fearful bite. They make a pecu

liar dog-like barking noise when in flight.

"None of the attempts to subjugate

them as beasts of burden have met with

success—a fact much to be regretted,

in view of the rapidity with which horses

succumb to the tsetse fly. The problem

of transportation in East Africa is there

fore far from settled."

Mr Schillings in his introduction gives

credit to several English and German

sportsmen who had preceded him in hunt

ing wild game with the camera, but he

makes no mention of Hon. George

Shiras, 3rd, of Pittsburg, who was by

many years the first to picture instead

of kill the beasts of the forest and plain.

The methods and ingenious flashlight

apparatus which Mr Shiras invented in

the eighties and early nineties have been

employed by every camera sportsman

since, and were those used by Mr Schil

lings so successfully in German East

Africa. Some of Mr Shiras' photographs

were exhibited at the Paris Exposition

in 1900, where they were awarded a gold

medal, and again at Saint Louis in 1904,

where they again received the highest

award. About 75 of Mr Shiras' photo

graphs were published in the National

Geographic Magazine in July, 1906.

SAINT STEPHEN'S FETE IN BUDAPEST

By De Witt Clinton Falls

Member of the National Geographic Society

"■ MYE o'clock! Five o'clock!" from their beds, but not from their slum-

M called the night porter of bers. for that peaceful state had been

1 the Grand Hotel Hungaria, rudely broken into two hours before by

as he knocked on the doors of the dif- the ringing of every church bell in this

ferent guests' rooms. It roused them twin city of the Danube. It was a beau-



Saint Stephen's Fete in Budapest
549

 



55°
The National Geographic Magazine

tiful morning, the 20th of August, and

the occasion of this early demonstration

was to welcome in the day of the great

est of Hungary's annual festivals. In

these days of the rapid modernizing of

the more traveled countries of Europe,

the old - fashioned festivals, religious

fetes, national costumes, and customs are

fast disappearing, and there remains no

more novel and entertaining sights than

those surrounding the ancient fete of

Saint Stephen of Hungary.

For who Saint Stephen was and why

he was thus honored we must go back

some nine hundred and odd years in

Hungarian history, from which we gather

the following information: Yaik came

to the throne of the Magyar Duchy in

the year 997. He applied for and re

ceived the title of Apostolic King from

Pope Sylvester II, and was crowned in

Budapest in the year IOOO, under the

Christian name of Stephen. He did much

for his countrymen to bring them into

the established church, and founded

throughout his kingdom churches,

schools, and convents. His administra

tion was a wise one, and so firmly did he

deal with the attempted uprising of the

"Old Magyar Religion" party that when

his death occurred, in 1036, he left his

country entirely converted to Christian

ity. So much had he done for the ad

vancement of the Christian faith among

the wild hordes of eastern Europe, and

added to the civilization of his subjects,

that he was canonized and gladly pro

claimed by the Hungarians as their

patron saint.

When the Saint passed away, in 1036,

one of his hands was amputated and

embalmed, and this sacred relic reposes

in the court chapel of the Royal Palace

in old Buda. Adorned with many hand

some rings, it is kept in a crystal casket,

set in a beautiful golden reliquarv orna

mented with many precious stones. In

a special shrine behind the high altar,

it remains for 364 days in every year,

where it can only be seen by the royal

household and those having special per

mission. On the three hundred and sixty-

fifth day, the one set apart to do honor

to Saint Stephen, it is taken from its

resting place, and with great pomp and

a most brilliant escort is carried in a

procession to the old Matthias Church

for a special memorial service. This

is the only time that the reliquary is

visible to the peasants and the people of

the humbler classes, and they come from

all over Hungary on that day to do hom

age to the sacred relic, as it is carried

through the streets.

A QUAINT OLD CITY

Budapest has many attractive features

that make it in itself one of the very

interesting cities of Europe. Here are

combined the old and the new world in

startling contrast. This twin city is di

vided by the rapidly flowing Danube,

and old Buda, with its ancient fortress,

palace, and antiquated buildings, looks

across at its most modern sister, Pest.

In the old city the streets are narrow and

crooked, lined with low and quaint

houses. There still clings to it in many

places an oriental look, left by the Turks,

whose occupation lasted more than two

hundred years. In Pest (to which Buda

is joined by several handsome bridges)

all is different, and in many ways this

is one of the most up-to-date of conti

nental cities.

It was in this latter city that the first

signs of the approaching festival began

on August 19. All during the early

morning of that day market wagons had

been coming in, laden with supplies of

provisions for the expected crowds of

visitors, and the market by noon was

a study of life and color rarely seen

in western Europe. The market build

ing is new and modern in all its ap

pointments. Here you see the farmers

and their wrives, from the neighboring

country, who have driven in with their

wagon-loads of produce. This they un

loaded in places assigned to them by

the police, for everything is conducted

with splendid system. The women, to

whom the sales seem to be entirely en

trusted, vie with each other in making
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the best display possible of their wares,

and some of the arrangements of vege

tables and fruits were exceedingly at

tractive. This being a market for a holi

day crowd, there was a large quantity

of the latter, and one was particularly

struck by the enormous number of water

melons—there seemed enough to supply

all Europe, but none too many, we dis

covered, for the throngs of merry

makers, who equal our own Southern

pickaninnies in their love for this luscious

fruit. The farmer's work seems over

when the contents of the wagons are

unloaded, and he lolls about, smoking his

cigarette, or goes for a long glass of

native wine in one of the many little

cafes. He is rather a picturesque fellow,

even in his every-day clothes. He still

clings to the national costume, with its

flat black hat, wide white trousers (so

full that they look almost like a divided

skirt), and high-heeled knee boots.

Should the day be warm he is sure to

remove his short, and sometimes braided,

coat, but never lays it aside. He slings

it over one shoulder in a manner we are

apt to associate with the dashing officers

and men of the picturesque hussar regi

ments. The women wear short skirts

of rough material and generally boots

similar to the men. Fancy handkerchiefs

are sure to be tied over their heads, which

makes many bright spots of color among

the piles of green vegetables.

OBLIGING POLICE

All day Saturday people came stream

ing into the city, and by evening the

scene was full of gaiety, color, and life.

The streets were crowded, and the beau

tifully lighted cafes were jammed to the

doors, and out of doors as well. To ac

commodate the extra patrons, tables had

been placed not only on the sidewalks,

but quite across the roadways in some

places, the police obligingly closing that

portion of the street from traffic. These

tables were attractively arranged, lit with

little colored lights, and, as the night was

warm, seemed more popular than those

indoors.

Fancy our famous traffic squad shut

ting off Thirty-third Street, that the

Waldorf-Astoria might accommodate its

extra patrons at overflow tables placed

outside on the asphalt ! But in Buda

pest this was a people's festival ; so

busses, cabs, and wagons willingly took

another street, that the city's guests

might be accommodated and made com

fortable and happy. All the hotels were

quite full, and many peasants seemed

contended to wander about the streets

all night, catching a nap where they

could, on park bench or doorstep. Their

sleep, or in fact the sleep of the entire

population, was not to be a late one, for

at the first sign of dawn the bells began

a great variety of sounds—from the deep

boom of those of the cathedral to the

sharp tinkle of the small bell of some

little chapel. Every church seemed sup

plied with them, and the ringers seemed

to be particularly active on this August

morning. If the bells were not enough

to arouse one, there were plenty of other

sounds ; for no sooner had the sun ap

peared than the streets became full of

tramping, talking, shouting crowds; and

now and then came the roll of drums or

the music of a military band, as detach

ments of troops marched to the scene of

the festival. All were moving in one

direction, across the bridges and up the

winding, narrow streets of Buda, to the

plateau on which the Royal Palace and

the Matthias Church are situated.

THE BRIGHT COSTUMES OF THE PEASANTS

The procession was to start at seven,

and at least an hour before that time our

carriage was at the door and we were

off to our position in the Palace Square.

The first thing that attracted our atten

tion, as we drove by the walking crowds,

was the change of costume of the peas

ants from the day before. Then all were

in their working clothes, but today they

are arrayed in all their glory. The men

had retained their flat hats, but had gen

erally adorned them with flying ribbons

of the national colors—red, white, and

green. The white divided-skirt-like
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Views of the Procession

trousers were now or

namented on the bot

toms of the legs with

fringe, or coarse lace,

and the dark working

coats had been laid

aside. In their place

were gala ones, always

colored—soft browns,

reds, and greens—and

elaborately braided

with different - colored

cords. As the day was

warm, these were gen

erally worn slung over

the shoulders, giving

the owners a chance to

display their tastes in

waistcoats ; and in

many cases a gaudy

taste it was.

The women retained

the colored head-hand

kerchiefs, but they

were newer and bright

er than those worn on

Saturday. Their waists

were generally of white

or light cotton material,

sometimes gaily orna

mented with coarse col

ored embroidery. It

was the skirts that were

the most unique things

about the costumes. Of

the brightest colors,

they were accordion-

plaited, and stood out

in the most remarkable

manner. How they ac

complished this was a

mystery to the ladies of

our party, until our

trusty guide and inter

preter had been inter

viewed. From him it

was learned that no

I lungarian peasant wo

man considers herself

properly dressed for a

gala occasion unless

she has on at least

twenty petticoats !
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Though this made the dress hang out

in an attractive manner at the bottom of

the skirt, the effect at the waist-line was

sometimes startling. We were struck by

the beautiful tones of some of the colors

worn. This was accounted for by our

guide, who told us that these outer

skirts (which are only worn on the grand

est occasions) were sometimes very old,

having been passed down from one gen

eration to another as wedding gifts. The

dresses are all quite short, and if the

boots of every-day wear had been laid

aside, there was sure to be an elaborate

display of hosiery. Though some were

contended with plain but bright colors,

the general taste ran to stripes, and par

ticularly smart seemed those that ran

horizontally. The children of both sexes

were but miniature counterparts of their

parents.

As we entered the streets through

which the procession was to pass, we

found them lined with troops. They

were the men of the Hungarian infan

try, their skin-tight trousers laced inside

their shoes, and each soldier with three

green oak leaves stuck in his shako, in

honor of the day.

THE OLD FAMILIES OF HUNGARY HAVE

EACH ITS PARTICULAR COSTUME

On arriving at the Palace Square the

scene was an animated one. We had

been so fortunate as to secure a permit

for our carriage to remain there, so that

we had a fine point of vantage for our

observations. The procession was form

ing in the inner court of the palace, and

through the high, arched gateway a

stream of those who were to take part

were wending their way. There would

be some high church dignitary, humbly

walking, arrayed in the beautiful vest

ments of his clerical rank and attended

by acolytes in scarlet and white. Then

some nobleman, dressed in the national

costume, dashes by in his carriage ; for

none are of too high rank to do homage

to Saint Stephen on this particular day.

The costumes of these gentlemen of

rank and title were without doubt the

most picturesque feature of the whole

procession.

The old families of Hungary have each

its particular costume, conforming in a

general -way to the national dress, but

with special decorations that make it pos

sible for those familiar with them to tell

at once to which family the wearer be

longs. The costumes are most elaborate,

generally of velvet heavily braided, and

ornamented with trimmings of fur, cords

of gold and silver, and cut steel or jew

eled buttons. With these are worn richly

ornamented swords, high boots, heavily

spurred, and caps of fur or velvet sur

mounted by eagle feathers or aigrettes.

These are held in place by clasps of

curiously wrought gold or silver, some

times set with precious stones. Let one

of these dresses be of red or light green

velvet, trimmed with Russian sable, with

further addition to the above-mentioned

ornaments of numerous orders and deco

rations, and a Hungarian nobleman of

high rank is a picture that it is difficult

to equal unless to go to the Eastern home

of the gorgeous oriental.

No gentleman of quality in Hungary

attends a ceremony of state unless ac

companied by a chasseur in the uniform

of the retainers of his family. These

servants sit on the box with the drivers

and are but a trifle less gorgeous than

the masters themselves. The general ap

pearance of these costumes were of a

military nature, and the style affected

that of a hussar cut—tight breeches,

short jackets, with an extra coat slung

over one shoulder. All were of bright-

colored cloth, heavily braided in gold or

silver, with an enormous number of but

tons in metal to match. Fur hats topped

with a single eagle's feather or plume,

boots sometimes of red or yellow leather,

and a large curved sword completed their

outfit ; and with their gorgeously arrayed

masters they made a brilliant picture, as

carriage after carriage drove into the

Palace Court.
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THE PROCESSION

By this time people thronged the square

as well as the street leading to it, down

which the procession was to pass. It was

not a curious, sight-seeing crowd, noisy

and pushing, as would have been the

case had the coming pageant been of a

political or military nature. This was

a religious ceremony they were about to

witness—one of great solemnity, and to

see which some had come many miles.

Money had been saved for years for the

trip, and possibly it was the one time in

their lives that numbers of the peasants

were able to make the journey. The

police and troops had no difficulty in

keeping the roadway clear, the people

remaining respectfully behind the lines,

many with bowed heads, in prayer or in

telling the beads of their rosaries.

At seven promptly the procession

emerged from the Palace gateway. It

was headed by several hundred children,

the girls dressed in white, chanting as

they walked along, and carrying many

banners on which religious subjects were

portrayed. The banners were a feature

of the entire procession, as there was a

great number of them throughout the

line, some very beautiful. Those carried

by the children were small and plain,

with a picture of a saint on a simple

background of some colored material.

Later they became more elaborate, and

those carried immediately in front of the

reliquary were of the most splendid col

ored brocaded silk, the pictures being

magnificent examples of hand embroid

ery. Behind the children were many

religious societies, of both men and

women, some wearing special regalias.

These also were chanting or repeating

prayers in concert, generally led by a

priest in full vestments. A battalion of

infantry formed the guard of honor and

was preceded by a full regimental band.

They marched with slow, measured step,

the music being of a solemn and churchly

nature. Immediately following the mili

tary came the priests from the different

churches of the two cities, attended by

their assistants and acolytes, all in their

highest robes and vestments.

The dropping on the knees of many

of the spectators and the bowing of

heads and crossing of themselves by

others announced the approach of the

reliquary. Preceded by magnificent ban

ners and by the Archbishop of Budapest,

it was borne high in air, so that all might

see. It stood on a carved framework,

which wasp elaborately covered with gild

ing and embroidery, and was carried on

the shoulders of four richly robed priests.

On each side walked two royal heralds,

who represented the King as special

guardians of the relic. They were magnifi

cent persons, in crimson velvet, bearing

the royal arms of Hungary embroidered

in gold on their chests and backs and

carrying golden staffs of office richly

ornamented. A special guard of honor

marched in single file on the outer edge

of the immediate escort of the reliquary.

This was composed of a detachment of

the celebrated Hungarian Palace Guard,

the most theatrically dressed troops in all

Europe. Their uniforms were a queer

combination of past and present. A pol

ished steel helmet of ancient pattern,

crowned by a single eagle's feather, sur

mounted a most modern-cut scarlet uni

form, richly braided with silver cord.

Their boots were of brilliant yellow

leather, and for arms they carried a

modern saber, with the long polished

steel halberds of centuries ago. The relic

was carried past with many signs of

reverence and veneration from the specta

tors and mid a silence that was broken

only by the murmurs of lowly spoken

prayers.

Immediately behind the reliquary

came the nobles and gentlemen, whose

costumes I have already endeavored to

describe. Individually as they arrived

they were unique and showy, but massed

together they made a picture of novelty

and color to which no camera could do

justice. They were followed by many

army officers in full uniform and by the
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already-described chasseurs, who massed

together were but little less brilliant and

interesting than the gorgeously arrayed

group that had preceded them. Another

detachment of infantry brought the

splendid cortege to a close.

THE STORY OF THE RAVEN

The procession wended its way through

the crowded streets to Matthias Church,

where but a small portion of the escort

and only those of the highest rank were

admitted, as the interior is not large.

Around the church was an immense con

course of people, who joined in the serv

ice with responses and chanting, as it

proceeded inside, priests being stationed

at different points to lead them at the

proper time. The service lasts some three

hours, and while it is going on let us take

a look at the outside and into the history

of this ancient place of worship. Its

foundation stones were laid in the 13th

century, and it was started in the Roman

esque period. It was not completed until

the 15th century, and the style of archi

tecture having then changed to Gothic, it

was finished in this school, making

rather a queer combination. There are

a number of small spires from the period

of the original church, all surmounted

by large iroii ravens, one of which holds

an iron ring in his beak. These add a

still more peculiar touch to this already

odd-looking building. It is to these

ravens, or rather to the one with the

ring, that the church owes its existence.

Way back in the 13th century the con

sort of King Bela lost a most valuable

ring, which she had entrusted to the care

of a favorite serving maid. The maid,

who could not account for its disap

pearance, was suspected and convicted

of stealing, and, as was the custom of

the time, immediately executed. Shortly

after her death a raven (one of a flock

that made their home about the palace)

was discovered playing with a bright

object, which proved to be the missing

ring that he had purloined through an

open window. So great was the grief

of the King and Queen at the cruel death

of the innocent servant that they vowed

to build this church to her memory, sur

mounting it with the effigy of the real

culprit, that all might know of her inno

cence. During the Turkish domination

of Hungary it was used as a mosque.

The Turks entirely destroyed the in

terior, redecorating it to suit their own

style of religion; but, strange to say (for

it is against the Mohammedan faith to

have a representation of a living thing

about their places of worship), they did

not disturb the famous ravens.

After the service had finished, the pro

cession was again formed in the same

order as before, and the reliquary es

corted back to its resting place in the

Royal Chapel, where it mains until the

next 20th of August. The crowd in the

streets had waited patiently for another

glimpse of the sacred relic, and the same

scenes of devotion and veneration were

enacted on its return. The religious part

of the day being over, the afternoon and

evening were devoted to pleasure and

merry-making. In the squares and streets

near the palace and church, booths had

been erected for the sale of merchandise,

refreshments, and souvenirs. The latter

were all of a religious nature—pictures

of saints, sacred medals, shrines, etc., in

which the effigy of Saint Stephen always

held the place of honor. Later in the day-

there were music and dancing in differ

ent parts of the city, the principal point

of gaity being the Stadtzvaldchen, or pub

lic garden, where cafes, shows, and other

forms of amusement kept the citizens and

visitors entertained until a late hour.

Just how late they kept it up we did not

wait to see, for with a day begun at

daylight, and one with a continual strain

on our powers of observation, we were

glad to seek the quiet of our hotel.
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STRANGE SIGHTS IN FAR-AWAY PAPUA

Seen by A. E. Pratt

Gill Medalist of the Royal Geographic Society

The following article has been abstracted by the Editor from "Two Years

Among the Cannibals of Neiv Guinea," by A. E. Pratt, and recently published

by J. B. Lippincott Co. Pp. 360. 6 x 9 inches. 54 illustrations and map.

IN the course of thirty years of al

most continuous journeying in both

hemispheres, it has been my fortune

to stray far from the beaten tracks and to

know something of the spell and mys

tery of the earth's solitudes. My work

in quest of additions to the great natural

history collections, both public and pri

vate, of England, and to a less extent of

France, has led mc to the Rocky Moun

tains, the Amazon, the Republic of Co

lombia, the Yangtse gorges, and the

snows of Tibet ; but it is safe to say that

none of these has aroused my interest

and curiosity in so great a degree as the

scene of my latest and my next expedi

tion, the still almost unexplored Papua,

the second largest of the world's islands,

and almost the last to guard its secrets

from the geographer, the naturalist, and

the anthropologist.

Fifty years ago schoolboys, looking at

their map of Africa, blessed the Dark

Continent for an easy place to learn. A

few names fringed the coast ; inland

nearly all was comprehended under the

cheerful word "unexplored." Such in

great measure is the case with New

Guinea today. Its 300,000 square miles

of territory, held by Great Britain, Ger

many, and the Netherlands, and now ly

ing fallow, are destined in the course of

the next half century to enrich the worlds

of commerce and of science to a degree

that may to some extent be forecasted by

what is already known of very restricted

areas.

Be this as it may, one thing remains

sure, the extraordinary value of Papua to

the man of science, particularly to the

entomologist and the ornithologist. In

the department of ornithology alone we

already know of 770 different species of

birds inhabiting the mainland and the

islands, which places it in this respect far

above Australia, which, with a superficial

area nine times greater, possesses less

than 500 species in all.

The ethnologist, too, has in Papua a

happy hunting ground, for the tribes on

the fringe of exploration present wonder

ful varieties of type, and as the mountain

fastnesses of the interior are gradually

opened up, there can be no doubt that

rich material for the propounding of new

problems and perhaps the solution of old
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ones will come to light. Language is

curiously diversified ; here you meet a

tribe with a distinct speech, and camping

near them for a time you learn the com

mon currency of their tongue ; a few

miles further on appears another people,

perhaps not greatly differing in type,

but with another language altogether.

THE FIERCE TUGERI OF DUTCH NEW

GUINEA

I went first to Merauke, in Dutch New

Guinea, to explore and collect in new

territory, but the long-standing difficulty

with the warlike Tugeri tribe was still

acute, and the very day after I landed

we had abundant proof of how unwise it

would be to penetrate into the interior.

On that day three or four Javanese con

victs, who were working on the edge of

the clearing, were heard to shout as

though in distress. In five minutes an

armed guard was on the spot, but all

the convicts were found decapitated by

the head-hunting Tugeri. The heads

had been taken off with the bamboo knife

so cleverly that the doctor on board our

ship told me that no surgeon with the

latest surgical instruments could have

removed so many heads in so short a

time. This bamboo knife of the Tugeri

is a very remarkable weapon. It is simply

a piece of cane stripped off from the

parent stem, leaving a natural edge as

keen as the finest tempered steel.

My opportunities for observing the

Tugeri were therefore necessarily limited,

but I am, I believe, the first person who

has made any study of this remarkable

tribe, and as far as I am aware they have

remained hitherto undescribed. They are

a very numerous people, inhabiting a tract

of country extending as far west as the

Marianne Strait and as far east as the

Fly River, at longitude 141 °.

The Tugeri are a fine race, very fierce,

and absolutely unspoiled by European

vices. The men stand about 5 feet 8

inches on an average, and are clean

limbed, powerful fellows, capable of any

amount of endurance. As a race, they are

broad-shouldered, sinewy, and of enor

mous strength. No European can' draw

their bow. This weapon is made of a

longitudinal section of the bamboo. Near

the grip the diameter is about inches,

and the wood tapers at each end to a

diameter of ^ inch. The string is of

twisted fiber, and the arrow, which is

made of a reed, carries to a distance of

at least 300 yards. Like all savages, they

are admirable marksmen.

CURIOUS ORNAMENTS OF THE TUGERI

The men wear an enormous ear orna

ment of bamboo bent into an open ring.

Round the periphery of this ring the

flesh of the lobe of the ear, previously

perforated, is stretched in infancy, and

as the individual grows the natural spring

of the bamboo stretches the flesh more

and more, until in manhood a loop is

formed big enough to hold a ring of

at least 4 inches in diameter. It is ex

traordinary how the tribesmen contrive

to move amidst the tangled forest with

out hindrance from this abnormal ex

pansion of the lobe, the most unusual

flesh decoration to be found among man

kind. When the bamboo is out the loop

hangs like a long pendant, a perfect skein

of flesh, a peculiarly hideous accessory

of savage adornment. Some of the Tu

geri wear an apology for a beard, or,

rather, two scraggy tufts of hair depend

ing from each side of the chin. The use

of pomatum in any form is unknown.

The teeth are strong and fairly regular,

but perfectly brown, owing to the habit

of chewing the betel-nut.

For personal adornment the Tugeri

wear two crossed straps of dogs' teeth

strung together with grass. Each strap

is about 3 inches wide, and is formed of

nine parallel rows of teeth. The strap

that rests on the left shoulder passes

under the right armpit ; that over the

right shoulder passes outside the left

arm above the elbow. The straps are

lightly fastened at the point where they

cross the breast. Round the right arm,

just above the elbow, they wear a curious

armlet. In the case of the richer tribes

men, this is of shell. The breadth is
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Two New Guinea Dandies

Notice their tight-laced waists and the nose ornaments (chimani) of

polished shell. (See page 569.) This series of photographs are from

"Two Years among New Guinea Cannibals," by A. E. Pratt. J. B. Lippin-

cott Co., publishers.
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from 5 to 6 inches. On the stomach, to

the right, are two or three horizontal

scars, made by cutting or burning. These

are self-inflicted for superstitious reasons.

The lower part of the stomach is tightly

drawn in (often extremely tight) with

a coil of finely plaited fiber. This seems

to be worn for elegance alone, and tight-

lacing is a ruling fashion among the Tu-

geri dandies ; the tighter the lacing the

greater the dandy. From fifteen to six

teen years of age the young men are

hopeless victims to fashion. The Tugeri

go barefoot, but wear grass anklets

adorned with shells, which rattle like

castanets, as they walk. I observed, how

ever, no dances, although these, I under

stand, are performed in their villages.

For decency's sake they wear a shell, after

the manner of the statuesque fig-leaf, and

their costume is completed by a necklace

of dog's teeth and small pieces of bone,

such treasures as a savage prizes.

A strange part of the Tugeri's para

phernalia was their extraordinary drums.

The body of these, shaped like a dice-

box, was hewn out of a solid log, hol

lowed, and curiously carved. Midway at

the narrowest point was a clumsy handle,

also hewn from the log. The drum-heads

are of lizard skin. The performer carries

the instrument by the handle in the left

hand and beats with his right. The noise

is prodigious.

A UNIQUE TRADING VILLAGE

Leaving Dutch New Guinea, I pro- .

ceeded down the coast to Port Moresby,

the seat of the British government of

New Guinea. From here I planned to

penetrate about 200 miles into the interior

and make a permanent camp among the

hills, in order to carry out the object of

my expedition—the collection of butter

flies and moths. But before leaving the

coast I had an opportunity of seeing

something of a very interesting village,

Hanuabada, a sort of miniature Venice,

where all the houses are built on piles

over the water. The people of this vil

lage annually send out a trading expe

dition to a distance of several hundred

miles to dispose of the pottery manu

factured by them.

For weeks before the annual trading

expedition Hanuabada is full of life. At

every turn one comes upon women

crouching on the ground, fashioning

lumps of clay into wonderfully perfect

pottery, for which the village is famous.

The men folk, although they do not con

descend to take part in the actual fash

ioning of the pots, are good enough to

dig the clay, which they take out of the

ground with a stone adze, a flat stone

blade lashed to the shorter extremity of

a forked stick, the longer extremity form

ing the handle.

There is a distinct organization of

labor among the potters, the women being

divided into "makers" and "bakers."

Several "makers" work together in a

group. They use no wheel, but seize a

lump of clay with both hands and make

a hole large enough to get the right hand

in, whereupon they gradually give the

vessel its contour. After being roughly

shaped, it is smoothed off with flat sticks

or the palm of the hand. The finished

article of Hanuabada ware is in the form

of a flattened sphere with a very wide

mouth and a neatly finished rim six or

eight inches across. Farther to the east,

along the coast, the pottery is highly deco

rated, but it is much more crude in form

and has no fine rim. The pots are dried

in the sun for several days, and then they

are turned over to the "bakers," whose

fires are blazing in every street. There

are two methods of baking : one is to lay

the pot on a heap of hot ashes ; the other

to build the fire right around it. The

vessel is watched through the whole pro

cess, and is continually turned on the fire

with a little stick thrust into the mouth.

When many hundreds of pots have

been completed the Hanuabada people

begin to think about the disposal of their

wares. Their great market is at Paruru,

a long way up the coast. They barter

their pottery for sago with the nations

of that district, and it is very curious

to note that this extensive trading organi

zation on the part of an utterly savage
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people has been in existence from time

immemorial and is no imitation of Euro

pean methods. To reach Paruru the pot

ters must undertake a perilous voyage,

for which they are dependent on the tail

of the southeast monsoon. The captains,

of course, have no knowledge whatever

of the science of navigation and sail their

vessel by cross-bearings, or, when out of

sight of land, by sheer instinct. The ves

sel is constructed of a number of canoes

lashed together, and is propelled by two

batlike sails.

Another interesting feature of this re

gion was the presence there of a piebald

people. For the most part their bodies

were brown, but they were marked with

pinkish patches, unevenly distributed. It

is not improbable that this marking might

be due to a disease contracted from a too

constant fish diet, but if it were a dis

ease I could not discover that it gave any

discomfort. Against this theory must be

set this fact, that I observed one man in

whom the light markings predominated.

In fact, he was quite fresh-colored, like

a European, and had light hair. These

piebald people were not a class apart from

• the rest of the Hula villagers, but shared

their life in every respect.

PENETRATING INTO THE FOREST

At times the brushwood was very dense

and we had to cut our way, but where

the forest was closely matted above, form

ing a thick canopy, which excluded the

light, nothing, of course, could grow be

neath. At points where the light pene

trated the undergrowth was immediately

thick again. The path, such as it was,

was stony and hard. As we trudged

along in the wet we made the acquaint

ance of a new discomfort. This mani

fested itself in the presence of a leech,

a little creature about Y\ inch long, with

slender body, very much smaller than the

European variety, but inflicting the same

sort of three-cornered bite. The native

carriers offer the easiest victims, for the

leeches fasten upon their bare heels in

great numbers, and they had constantly

to stop and brush them off with little

switches which they carried in their

hands. Sometimes, when the leeches had

bitten very deep, the carriers had to lay

down their loads and pull them off with

their fingers. They would endure them

until they became too bad, say when a

dozen or so had adhered to each foot. At

this time we did not suffer much, but later

On, in the journey from Faula to Mafulu,

they got over the tops of our boots and

socks and attacked our ankles. The bite

was not actually painful, and the pres

ence of our enemy was not revealed until

we realized that our feet were wet with

blood. The chief haunts of the leech are

wet stones and moss and low herbage.

EDIBLE FALM AND EXTRAORDINARY

ORCHIDS

About the elevation that we were trav

ersing there grows a particular kind of

palm, peculiarly grateful to the native

when he is hungry, a not infrequent oc

currence, and at such moments of stress

they discard their loads, search out this

palm, and cut it down. At the top, just

below the crown of the palm, the last

shoot, about six feet long, remains green.

It is opened lengthways and is peeled until

the inside layers are reached. These

layers are straw-colored, like asparagus,

and to the taste are sweet, slightly dashed

with acid. Europeans, as well as natives,

can eat great quantities of this whole

some and enjoyable food with impunity.

Tt is excellent also for quenching thirst,

for which it is often most convenient, as

it grows in waterless regions.

The gloom of the forest was diversified

by the colors of its extraordinary orchids.

One of these {Grammatophyllum spccio-

sum), which had made its home on a lofty

tree, was of almost incredible luxuriance,

and could the whole plant have been se

cured it would not have weighed less than

half a ton. I despatched one of my native

boys to climb the tree to see if he could

secure a specimen. He went about his

task in the native fashion. The climber

stands with his face to the trunk, which,

as well as his body, is encircled with a

hoop, and his ankles are tied together.
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A Piebald Tribe : The Motu-Motu People of Hood's Bay

and a Typical Kalo House

The piebald people are one of the mysteries of New Guinea, and

their origin is unexplained. The spear in the warrior's hand is made

of hard redwood, sharpened, and has no metal. The house is built on

an open wooden framework, and the flooring of the dwelling-room

begins at the bottom of the closed-in gable. On this inflammable floor,

within the thatch of flag grass, they actually have a fire on a mud

hearth. The slanting pole is a ladder for the inhabitants. In some

cases they have little ladders for the dogs.
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First lie leans back until his body has

purchase on the hoop, and then, at that

moment, by the leverage of his ankles, he

makes an upward movement of about a

foot. Then, falling backward against

the hoop and pressing his feet against the

trunk, he is supported for the next spring.

This operation is repeated with marvel

ous dexterity and rapidity, and with this

contrivance the youth makes his way to

the top. There is no tree in New Guinea

that a native cannot climb thus.

Under a large tree that rose to a height

of some 1 50 feet were huge mounds, quite

five feet high, of veritable sawdust, that

seemed to proclaim the presence of man.

On a nearer approach the wonder became

greater, for the heaps were being con

tinually augmented by a constant rain of

sawdust of different grains, some finer

than others. No human sawyer, of

course, was there, but the tree, to a height

of at least 100 feet, was riddled by coleop

terous larva?. Several families of these

were represented. The tree, which was

about five feet in diameter and had a thin

bark, was, as might be expected, dying.

It must have possessed some strange at

traction, for it was most unusual in New

Guinea to find beetles thus congregated.

The distribution is usually very scattered.

The holes were probably made at first

by small beetles of various families, but

chiefly Anobiadae, followed as a rule by

Brenthidae, later probably by Longicorniae.

One species follows the other into the

same hole, each succeeding species bigger

than its predecessor. Sometimes the lepi-

doptera make borings, but this sawdust

was much finer. Only a few living

branches remained on the tree, which was

a mere shell. It was, however, so well

protected from winds that it still stood.

STINGING TREES AND STINGING PLANTS

The difficulties of our march were

heightened by certain natural features,

particularly by the stinging-trees, which

occurred close to Madui. The tree in

shape, size, and foliage resembles a syca

more, and has a leaf of which the under

side is extremely rough and covered with

spines. These possess a stinging power

like that of the nettle, only much worse,

and the irritation lasts far longer. The

slightest touch is sufficient to wound.

First a white blister appears, then red

ness, covering about a square inch around

each pustule ; rubbing aggravates the ir

ritation, which shortly becomes madden

ing. The pain is not allayed for at least

twelve hours, and I have never observed

any natural antidote growing in the

vicinity of this stinging-tree, as the dock-

leaf grows near the nettle. Needless to

say, the natives take the utmost care to

give these trees a wide berth.

A smaller stinging-plant, resembling our

nettle, only larger, with a rough under

side of pale pea-green, is also found at

intervals in the forest ; both sides of the

leaf possess the power of irritation. The

natives use it as a universal specific for

all ailments. As soon as they come on a

clump of this plant the women discard

their loads and gather bundles of the

leaves, which they carefully preserve for

future requirements. It is also applied,

probably for the sheer pleasure of it, when

they have no actual disorder, and it is

quite common for them to rub their bodies

lightly with the leaves. This causes vio

lent irritation, followed by a feeling of

pleasant numbness, like that which results

from the application of menthol. For a

mosquito bite this is a most admirable rem

edy, since the irritation of the bite is al

layed and goes down long before the irri

tation of the leaf has passed. It is a

curious example of the old medical prac

tice of counter-irritation. Although we

were glad to resort to it for mosquito

bites, no European would, without that

cause, risk the irritation for the sake of

possible future benefits.

THE spider's Fishing net

One of the greatest curiosities that I

noted during my stay in New Guinea

was the spiders' web fishing-net near

Waley. In the forest at this point huge

spiders' webs, 6 feet in diameter,

abounded. These are woven. in a large

mesh, varying from 1 inch square at the
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outside of the web to about inch at

the center. The web was most substan

tial, and had great resisting power, a

fact of which the natives were not slow

to avail themselves, for they have pressed

into the service of man this spider, which

is about the size of a small hazel-nut, with

hairy, dark-brown legs spreading to

about 2 inches. This diligent creature

they have beguiled into weaving their

fishing nets. At the place where the

webs are thickest they set up long bam

boos, bent over into a loop at the end.

In a very short time the spider weaves

a web on this most convenient frame,

and the Papuan has his fishing net ready

to his hand. He goes down to the stream

and uses it with great dexterity to catch

fish of about one pound weight, neither

the water nor the fish sufficing to break

the mesh. The usual practice is to stand

on a rock in a backwater where there

is an eddy. There they watch for a fish,

and then dexterously dip it up and throw

it onto the bank. Several men would

set up bamboos, so to have nets ready

all together, and would then arrange little

fishing parties. It seemed to me that the

substance of the web resisted water as

readily as a duck's back.

AN ARMY OF SOLDIER-CRABS

On one of our expeditions along the

coast we saw one of the most extraordi

nary sights of all our travels—many thou

sands of soldier-crabs traversing the

sandy beach in detached, regularly

ordered bodies, that moved evidently by

the signal of some common commander.

These "armed battalions" stretched for

miles, and no matter what figure they

assumed, whether wedge, triangle, or

rhombus, the dressing, so to speak, of

the outer ranks was perfect, and would

have put many a volunteer corps to

shame. Not a crab was out of line. The

advance was fairly rapid, and was al

ways toward the sea for a distance of,

say, two hundred yards. When the crabs

come out of their holes in the sand they

throw themselves into this compact for-

 

A Spider's Web as a Fishing-net : A

Strange New Guinea Device

A very huge and strong spider's web, com

mon to New Guinea, is used by the natives as

a fishing-net. They set up in the forest a

bamboo, bent as in the picture, and leave it

until the spiders have covered it with a web in

the manner shown.
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mation probably for safety. There was

no walking along the beach for them,

there being scarcely a clear hundred yards

for miles. When approached they quick

ened their pace perceptibly.

The individual crab is small and has no

shell. The spread of the legs would

probably be inches, and the body is

of dark fawn-color, exactly resembling

the wet sand of the beach, so that the

creature's hue is without doubt yet an

other of Nature's adaptations for protec

tion. It is remarkable also that it imi

tates only the wet sand, for the dry sand

is of a dazzling silky whiteness.

Equally wonderful is the bower-bird,

at once gardener, architect, and artist.

Not only does it build the most extra

ordinary nest known to naturalists—a

long, tunnel-like bower, framed like a

delicate Gothic arch—but it actually lays

out a garden. I have myself seen the

creature's marvelous achievement. It has

definite color-sense, for it picks the blos

soms of orchids and arranges them in

alternate lines of mauve and white. The

whole impulse is, of course, the universal

one of love, for among its rows of

flowers it dances to its mate. This was

probably the prettiest and most fasci

nating of all the sights provided by Na

ture in New Guinea, that land of sur

prises.

REMARKABLE NOSE ORNAMENTS AND HEAD

DRESS

The chief costume of the women of the

coast tribes is the extraordinary petti

coat made of grass or of a wide-bladed

weed, each leaf of which would be about

3 inches wide. The blades composing

this garment fall down perpendicularly

from a waist-band, to which layer after

layer is attached, until the "rami" has that

fine spread which used to be attained by

more civilized women by a contrivance

which was called a "dress-improver." As

we went inland and rose gradually higher

and higher in the mountains, we observed

that the "rami" was growing shorter and

shorter, until at length it disappeared al

together, and one may reasonably con

sider the absence or presence of this

garment as the great symbol of division

between the coast natives and those of

the highlands proper.

Among the men, both highland and

lowland, the great symbol of dandyism is

the "chimani," or nose ornament. This

is made from a section of a shell about ^

of an inch thick in the middle and taper

ing most beautifully toward the ends.

It is accurately made, perfectly round and

polished, and a good example would be

about a span long. A fine "chimani" very

often has two black rings painted round it

about one inch distant from the end.

These things are manufactured by the

coast people, and they drift by exchange

through the whole country. Very few

young blades can afford to possess one,

and accordingly it may be lent, either for

a consideration or as a very special favor.

The possessor of one of these ornaments

could easily buy a wife for it, and some

times it is paid as a tribal tribute by one

who may have to pay blood-money, or is

unable to give the statutory pig as atone

ment for a murder.

But the most splendid of all the articles

of the Papuan costume is the feather

head-dress, 16 feet high, which forms

the central point of attraction when it

occurs in a tribal dance. This ornament

is extremely rare and is always an heir

loom, for it has taken generations to com

plete. It is a wonderfully fantastic device

of feathers, built upon a light frame

work. The Bird of Paradise and the

Gaura pigeon are laid under tribute for

its construction, and the feathers of the

different birds and of different species

of the same bird are kept carefully apart

and are arranged in rows according to

their natural order. A few lines of Bird

of Paradise, a few lines of Gaura pigeon,

then a few lines of another species of Bird

of Paradise, and so on. The whole con

trivance is most fantastic, and looks really

impressive in the weird light of the

torches, as the dancers, decorated with

flowing bunches of grass behind, proceed

with their revel.

Although the women do all the hard
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Mr A. E. Pratt and Some Native Collectors

work of the house and in the field, they

are nevertheless regarded with affection.

It is erroneous to suppose that they are

compelled to be burden-bearers because

they are lightly esteemed. As far as my

own observation goes, the men are left

free of loads, or are given lighter loads,

in order that they may be ready to pro

tect the women from the sudden raids

of other tribes. Their gardens are often

a considerable distance from the village,

and the women never go to gather yams

or taro or to till their patches without an

escort of young men as protectors.

On the other hand, the men are not

idle, but perform their part in the eco

nomic system by acting as hunters. Their

chief game is the pig, the cassowary, and

the wallaby. They hunt this quarry with

spears, and drive the game into nets

which have been spread between the trees

and posts in the forest over considerable
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area, forming a corral, approached by a

long decoy, two long lines of nets grad

ually converging. When the nets have

been set the drive commences. The beat

ers extend themselves for considerable

distance, and with the assistance of dogs

gradually force the game toward the

corral ; birds and beasts are forced into

the center in crowds. At length the

hunters close round the opening, a final

rush is made, and the victims are de

spatched with spears. These hunting

bouts occur only at long intervals and on

the lower slopes of the mountains. After

a successful drive, there is a great jolli

fication. Fires are built in the camp, the

game is roasted, and in an incredibly

short space of time every portion disap

pears and the people are lying around

gorged.

CURIOUS MliTHODS OF BLEEDING

A curious form of bleeding is in use

among the tribes, especially among the

younger men. The bleeding is performed

by two persons, who sit opposite to each

other. The operator takes a small drill,

or, rather, probe, of cassowary bone

brought to an extremely fine point, and

this is attached to the string of a tiny

bow, about four inches long. Holding

the bow as if he were going to shoot,

the operator aims the little probe at the

patient's forehead, draws the bow slowly,

and lets the string go ; the probe is thus

brought into sharp contact with the pa

tient's skin, and the operation" of drawing

the bow and letting fly the arrow is re

peated again and again until blood is

drawn. It should be remembered that

the probe or arrow is always attached

to the string and never escapes. The

patient now leans forward and the blood

is allowed to flow profusely onto the

ground.

I have often seen as much as half a

pint allowed to escape. When faintness

supervenes the wound is staunched with

ashes or any convenient styptic and the

patient sits up. If the ashes fail to act.

cautery with a hot cinder is practiced.

Headache is the usual trouble for which

this remedy is applied, and this frequency

of bleeding may be the reason why there

is no heart disease or sudden death among

the natives. This may probably lend

color to the theory of some physicians,

that the increase of heart disease and

sudden death in civilized nations is due

to the entire abandonment of bleeding,

once certainly carried to excess.

During our journeyings in the interior

we depended on native help alone, and

the people we employed were not, one

might say, scared out of their usual

way of life by the presence of a large

body of white men. I and my son went

absolutely alone into the wilds, with no

white lieutenant. We cast ourselves, as

it were, on the hospitality of the aborigi

nal Papuan (and cannibal at that), but

we had no reason to regret our draft on

the bank of savage fidelity.



BOLIVIA-A COUNTRY WITHOUT A DEBT

By Senor Y. Calderon

Minister from Bolivia to the United States

I HAVE been honored by the Na

tional Geographic Society in being

asked to make an address, under

its auspices, on the subject of Bolivia, my

country. I accepted the invitation with

pleasure, coming, as it did, at the time

when the recent historic visit of the

Secretary of State, Mr Root, to South

America has awakened special interest

toward the republics situated south of the

Isthmus of Panama.

It may be said that the foresighted-

ness and wisdom of this great statesman

has torn the veil that obscured the vision

of those republics and revealed to this

country the young nations striving for

progress and peaceful development.

I was fortunate in hearing the ad

dresses of the honorable Secretary of

State, delivered in Kansas City* and in

Cincinnati, and I earnestly recommend

to all of those who are interested in the

prosperity of the sister republics, and in

fostering our mutual relations, to study

them with careful attention.

You are aware of the spontaneous ova

tions with which Mr Root was received

by the countries where he touched on

his voyage. From the first moment, he

gained the esteem and the confidence of

the southern republics. With feeling

and eloquent words he interpreted the

sentiments of this great nation and the

message of peace, of fraternity, and of

respect for their sovereignty was pro

claimed to the world by one of the high

est officials as well as one of the most

eminent citizens of this country.

The reception of Mr Root in South

America, besides being a personal tribute

offered to his merits, was the sincerest

expression of good will with which they

* Published in the National Geographic

Magazine, January, 1907.

accepted the proffer of friendship sent by

the government and the people of North

America.

In his last message sent to Congress,

the great American who so brilliantly

guides the destiny of this Republic has

confirmed in clear and forcible words the

friendly declarations of the Secretary of

State, thus giving them governmental

sanction and dispelling the mistrust cre

ated under the wrong impression that the

United States had designs on establish

ing its supremacy and dominion over all

the continent. The words of President

Roosevelt reveal the high spirit of justice

that guides his policy, and mean the ap

plication of the "square deal" to interna

tional relations.

If the progress and stability that pre

vail in the South American republics had

not been known by Mr Root and he had

gone on his visit expecting to see some

of the insurrections which are supposed

to be occurring constantly, he would have

been greatly disappointed. In place of

military chiefs arrayed against each

other, of cities given over to disorder

and war, he would have found, as he did

find, peoples filled with life and anxious

to put themselves on a level with the

most advanced of the globe.

OUR PAST DID NOT TRAIN US FOR THE

EXERCISE OF LIBERTY

We have inherited from our ancestors

traditions little suited for the exercise of

liberty and the respect for human per

sonality. Our education was not like

that of the English colonies in North

America ; the political life of the Spanish

colonies was controlled by the delegates

of the crown, and the people had nothing

to do but to blindly obey.

In honor of the good intentions of the

An address to the National Geographic Society, January 25, 1907
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mother country, it may be said that the

Spanish laws contained numerous and

very paternal dispositions in favor of the

distant American dominions and of the

aborigines whose fate is and has been so

cruel.

In practice it was another thing; the

Hispano-Americans were excluded from

all the most important posts and lived in

a depressive condition as compared with

that of the men from the Spanish penin

sula. In regard to the great mass of

aborigines, their position was much sad

der than that of slaves. Condemned and

forced to work in the mines by drafts,

called mitas; excluded from the benefits

of instruction and deprived of all their

rights, they acquired the vices of the

conquerors and lost the virtues of their

ancestors.

In order that we may form an idea of

the despotism to which the descendants

of the Inca Empire were subjected, it

may be mentioned that they, a race of

beardless men, were compelled to buy

shaving razors, and for an Indian to ap

pear on horseback was considered a mis

demeanor punishable by whipping.

The Spanish possessions in America

were closed to all contact with the world

and isolated from intercourse and ex

change of ideas with the peoples of Eu

rope. The fundamental principle of

government was to exact absolute obe

dience to the king and his representa

tives, and in religious matters, under the

withering hand of the Inquisition, free

dom of conscience was condemned.

Such conditions were not the best

preparation for beginning the life of in

dependent republics and to proceed with

out stumbling.

The people of the United States of

North America not only imbibed from

their English ancestors the love of order

and habits of liberty, but had a vast terri

tory free from obstacles, fruitful and

watered by great rivers, and placed op

posite Europe, from whence came a con

stant current of immigration that has

greatly contributed to its advancement.

The Latin republics of South America,

although occupying a territory more than

double the size of the United States, en

counter the great barrier of the Andes

through the continent, from north to

south, preventing the communication of

the peoples.

The distance separating them from

Europe is almost twice as great and

much more difficult to travel. The im

migrant arrives in this country in a few

days and at a small expense, while the

voyage to South America is so long and

so costly as to prevent him from going

there.

In order to correctly judge the condi

tions and the development of the English

colonies after their emancipation, as

compared with the progress made by

the Spanish colonies, it is well not to

forget these circumstances.

The Spanish conquerors have left be

hind them a legend unrivaled in the

world's annals for audacity and perse

verance. If they had displayed less cru

elty toward the vanquished and greater

respect for human rights and less thirst

for gold, the pages of their history would

be the most brilliant of mankind.

We, their descendants, if we inherit

many of their defects, have also the noble

qualities that make the Spanish people

the most chivalrous of Europe, with a

history filled with great examples of

patriotism and heroic achievement.

THE VAST INCA EMPIRE WHICH FLOUR

ISHED FOR 500 YEARS AND IN WHICH

PROPERTY IN LAND DID NOT EXIST

Before I begin to speak of the actual

conditions in Bolivia, permit me to draw

a sketch of the historic antecedents pre

ceding the organization of the Republic.

Situated at an altitude of 12,500 feet

above the level of the sea and secluded

between two great branches of the

Andes, lies the mysterious Lake Titi-

caca, whose waters form the boundary

between Peru and Bolivia. There, on

the Bolivian side, is found, among others,

the Island of the Sun, from whence pro
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ceeded, according to tradition, Manco

Capac, his wife and sister, Mama Ocllo,

founders of the Inca Empire. They

claimed to be direct descendants of the

sun and came to the world to civilize it

and to establish the reign of peace and

good will. Manco Capac taught the

men to cultivate the soil, while his wife

instructed the women in the art of spin

ning and weaving. And thus, under a

theocratic and paternal government was

developed a vast empire—the grandest

experiment of an organized communism

recorded by history.

Gareilazo de la Vega, in a work enti

tled "Royal Commentaries," has left us

an attractive and simple picture of this

admirable social organization, in which

the individual disappears in order to be

come a mere factor in the general well-

being. Property in land did not exist;

the fields were allotted periodically and

the harvests were divided into three

parts, destined to the Inca, to the main

tenance of worship, and to the public in

general. The paternalism of the Incas

went as far as to exercise a permanent

vigilance over the private life, as their

subjects were not permitted to have their

doors closed ; so that all their acts might

be subject to inspection by the author

ities.

The Inca Empire, during the five cen

turies of its existence, extended in the

north to the present confines of the Re

public of Colombia, and south as far as

Chile and the northern part of Argen

tina, embracing a great portion of the

Pacific coast, and all of the territory of

the present republics of Ecuador, Peru,

Bolivia, and northern Chile. Attesting

the advanced degree of its civilization

are the monuments remaining on the

Island of the Sun and those of Cozco, as

well as the ruins of the magnificent sys

tem of roads throughout the Inca's do

minion.

However, in spite of the ten or twenty

millions of inhabitants, it fell as a statue

of clay before a few score of adventurous

Spaniards, who in a few years made

themselves masters of the country and

submitted the inhabitants to servitude,

almost without resistance. Educated in

the religious respect of the sacred power

of the descendants of the Sun, they had

lost the strength and manhood of nations

invigorated by individual freedom.

The power under whose shadow they

had lived being broken and destroyed

and being suddenly left to themselves,

the subjects of the Incas fell easily under

the dominion of the conquerors, whose

arrival confirmed the popular tradition

that some day men with beards would

come from over the seas and take their

homes.

CITIES OF GOLD AND SILVER

Once possessed of the country, the

Spanish extended rapidly their search for

gold and silver throughout the territory.

In 1548 Alonzo de Mendoza founded La

Paz, today one of the principal cities of

Bolivia, attracted thither by the rich gold

ore of the rivers of that section. In fact,

the mines of Chiquiaguillo, just outside

the city, have produced great quantities of

gold and nuggets of considerable value.

In 1718 the Marquis de Castel Fuerte sent

to Madrid a nugget weighing 760 ounces

of gold, and recently the German com

pany that works these mines sold, among

other nuggets, one encrusted in quartz

weighing 52^ ounces, of which 47

ounces were gold. It may be affirmed

that all of the rivers in the vicinity of

La Paz flowing from the Cordilleras

carry gold.

The city of Potosi was founded in

1545, and fifty years later it had reached

a population of 160,000 because of the

enormous richness of the mountain at

whose foothills stand the city. The

quantity of silver produced by the mines

of Potosi for more than three cen

turies is fabulous and has made its name

a synonym of wealth. The city became

a goal for all classes of adventurers,

bankrupt Spanish nobles, merchants anx

ious to make fortunes, and all kinds of

men contributed to make Potosi a center

of prodigality, of romantic adventure

and disorder.
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The chronicles of Potosi are interest

ing as well as instructive. We see de

picted the customs of those ages, with all

their preoccupations and fanaticism as

well as the spirit of chivalry and love of

adventure. Spanish hidalgoes prided

themselves on squandering great for

tunes in feasts and revelry, which often

caused strife among the bands in which

the city was often divided.

ANECDOTES OF THE MINERS

The anecdotes of those times that have

reached us are really curious and amus

ing, and as samples I will relate some of

them : A miner named Quiroz was one of

the most fortunate of his day—a man of

generous spirit, who by his liberality won

the affection of his fellow-men. It is

related that he caused to be made a series

of drawers in an immense wardrobe in

his home, and in each drawer he would

put a sum of money, varying from one

to thousands of dollar: Then, as today,

there was no lack of men anxious to se

cure a living without work, and when

any one presented himself to ask for help

he was ordered to open one of the draw

ers and try his luck. The prodigality of

this man became a proverb ; it was said,

"After God, Quiros" (Despues de Dios,

Quiroz).

On a certain feast day the butlers of

two great houses met in the public mar

ket, and both wished to purchase a cer

tain delicacy, very rare in such a place as

Potosi. The competition was started

between the two, who tried to outbid

each other. One of the butlers, believ

ing that the price had gone too high, and

that he had done enough to uphold the

name of his master, left the other with

the coveted prize, and when he reached

home and related what had occurred he

was promptly discharged for not having

sustained the honor of the house and

allowed the other fellow to get the best

of him.

One of the characteristics of those

times was the religious fanaticism ; and

the miners, in order to insure their sal

vation or pardon for their sins, donated

enormous sums of money for the build

ing of churches and convents, and this

explains why so many churches are

found today in the old Spanish towns.

The Carnegies of those days did not

possess the broad and high mind of our

own Carnegie, who has once more shown

his noble ambition by his recent magnifi

cent gift of $750,000 toward the building

of the palace for the use of the Bureau

of the American Republics, which will be

a lasting monument to their friendship

and the cosmopolitan sentiments of its

promoters.

If in political and administrative af

fairs the sovereign will of the king and

his representatives was the law, so in

domestic life the father, as chief of the

family, was equally the supreme ruler,

the wife and children being his subjects.

It may surprise the young ladies to hear

that in many cases the contracting par

ties, whose marriages were always ar

ranged by the respective fathers, did not

know each other until the time of the

ceremony which was to link them to

gether for life as man and wife.

For fear that the girls would employ

their time in writing love letters, many

fathers prohibited their daughters from

learning to write, and the only books to

be had were those of a devotional char

acter and the lives of the saints. Despot

ism feared light, and books not approved

and selected by the ecclesiastical author

ities were strictly forbidden.

It is easy to see that public instruction

was very limited and little encouraged.

The city of Sucre, capital of Bolivia,

known in colonial times as Charcas, had

an university and was the residence of

the Royal Audiencia, whose jurisdiction

extended over all the territory that today

constitutes Bolivia, and it was at the

same time the highest tribunal of justice

and the delegated authority of the king

in administrative affairs.

THE WAR FOR INDEPENDENCE

Thus, under the reign of absolute sub

mission to the crown of Spain and its

representatives, the colonies of South
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.America lived condemned to inaction and

■outside of the march of progress of the

world, until the social upheaval known

as the French revolution changed the

basis of modern society and made its in

fluence felt in the far-off Spanish colo

nies.

Contemporaneously the English colo

nies of North America had won their

independence and organized a federal re

public, destined to become the greatest

example of popular government and a

complete demonstration of the life-giving

influence of democracy.

These great historic events encouraged

the Hispano-American colonies to fight

for their freedom, which they had longed

to attain.

The invasion of Spain by Napoleon

and the capture of Ferdinando VII of

fered a favorable opportunity for a gen

eral uprising. The city of La Paz was

among the first to openly proclaim inde

pendence, and on the 16th of July, 1809,

organized a Junta Fuitiva, called to

advance the noble work of political

redemption of all the continent.

Spain tried to drown the revolution in

blood, and committed the most atrocious

deeds. The chiefs of the revolution were

condemned to death, and, as a lesson and

warning, their bodies were quartered and

placed on poles along the public roads.

The hour of regeneration, however,

had arrived, and nothing could stop the

efforts of a people determined to secure

their freedom. The stubborn fight con

tinued for fifteen years. The territory

of Alto Peru, now Bolivia, was the the

ater of daily combats, and there was not

a village or piece of ground that was not

consecrated with the generous blood of

her sons fighting for liberty. As illus

trating cruelties perpetrated by the Span

iards, it is stated that once they entered

the city of Tarija carrying on their lances

the heads of the patriots killed on the

field of battle.

The victory of Ayacucho, on the 9th

of December, 1824, won by the Vene

zuelan General Antonio Jose de Sucre,

terminated the war, and thus the South

American countries secured their eman

cipation.

The provinces of Upper Peru held the

first national congress in Sucre, and on

the 6th of August, 1825, was proclaimed

and established the Republic of Bolivia.

UNHAPPY BECAUSE OF MILITARY

PRESIDENTS

The independent life of Bolivia began

under auspicious circumstances. Under

the enlightened guidance of Sucre, the

victor of Ayacucho, a hero illustrious for

his virtues, his love of progress, as well

as his deep respect for the law, the Re

public without doubt might have ad

vanced rapidly toward the path of free

dom and order ; but unfortunately a mili

tary insurrection, prompted by intrigues

of neighbors and personal ambitions, al

though condemned by the whole country,

caused the resignation of the presidency

of Sucre.

He was succeeded by General Santa

Cruz, who, called by one of the factions

in which Peru was divided, invaded that

republic and organized the Peru-Bolivian

Confederation. With the title of Su

preme Protector, he occupied with Boliv

ian troops the capital of Lima, where he

fixed his residence; but, owing to the

opposition of the contrary bands, aided

by Chile, fearful of the increased power

that the Peru-Bolivian Confederation

might develop, put an end to it in a few

years.

With Santa Cruz began the sad period

of military chiefs and the efforts of the

people to free themselves by the disas

trous remedy of revolution, whose fatal

influence was shown when, weakened and

divided by our internal dissensions, we

were worsted in the war with Chile.

The disasters and losses resulting from

this war awakened the patriotic sentiment

of the nation, and then the Bolivians un

dertook to repair by peace and work the

losses caused by anarchy.

Today the country is peaceful, under a

free government elected by popular vote,
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and endeavoring with all of her energies

to develop the riches with which Provi

dence has endowed her soil.

If I have not tired your kind attention

I will draw a rapid sketch of the present

conditions of my country, her govern

ment, and the work being done to make

productive the mineral and vegetable

wealth of her territory.

THE GEOGRAPHY OF BOLIVIA

The great geological disturbances that

in remote ages transformed the continent

of South America and produced the won

derful upliftings of the Andes are very

marked in Bolivia. This mountain chain,

traversing the whole length of the conti

nent, divides itself in Bolivia into two

principal branches—the one of the west,

forming a kind of wall between the sea

and the interior, closely follows the coast ;

the other, extending toward the east and

known as the Cordillera Real, presents a

series of majestic peaks eternally re

splendent in crowns of snow and lifting

their heads to heights of more than

21,000 feet, as the Illimani, and the II-

lampu, with 21,700, and others equally

imposing.

The high plateau of Bolivia occupies

an area of more than 66,000 square miles,

with a mean altitude of from 10,000 to

13,000 feet above sea-level. It is difficult

to say whether the obstacles offered by

the vast mountain walls to free traffic

and the communication of the people is

not more than compensated by the pro

digious quantity of minerals they con

tain, and that make Bolivia one of the

richest countries of the globe.

The forests and vast plains extending

eastward, with about 7,000 miles of navi

gable rivers, comprise a fertile agricul

tural territory embracing more than

300.000 square miles.

The total area of Bolivia is more or

less 709,000 square miles, and it is there

fore the third nation of South America,

as regards size ; but unfortunately the

population does not yet correspond to its

extensive territory, amounting only to a

little more than 2j4 millions.

As the Spaniards settled first in the

mining regions, the section of Bolivia

situated east of the Cordillera Real,

which includes the extensive territories

watered by the tributaries of the Amazon

and the Plata, is the least populated.

There are found the forests, filled with

fine woods suitable for all industrial pur

poses, such as railway ties, building and

cabinet-making. Some of these woods

are as hard as iron. Rubber, Peruvian

bark, and a multitude of useful and me

dicinal plants abound in this soil, whose

wonderful fertility could easily support

many millions of inhabitants. The cof

fee and cocoa are conceded to be of the

finest quality, and fruits and all tropical

products are abundant. The climate is

generally healthful and suitable for set

tlement by European races.

The mean temperature of the lowlands

of the Amazon to an altitude of 2,000 feet

above sea-level is 740 ; to an altitude of

8,000, it is 66° ; and in the central plain,

where the altitude varies from 10,000 to

12,000 feet, it is 500. It is calculated

that to every 181 meters of ascent in the

mountains there is a drop of one degree

in the temperature.

It may be said that in Bolivia there are

only two seasons—the rainy season, which

corresponds to summer, and extends

from December to May, and the dry, or

winter, season, lasting from May to De

cember. In the latter months it seldom

rains and the sky is clear and bright.

The rains are more copious in the east,

and at times the rivers overflow and rise

as high as ten meters above their ordi

nary level.

Almost all of the navigable rivers of

Bolivia flow into the Amazon, the most

important being the Beni, which receives

the Madre de Dios, the Orton, and others

before reaching its confluence with the

Mamore, when it takes the name of Ma

deira, one of the most powerful tribu

taries of the Amazon. Unfortunately

the navigation of this great river is ob

structed by a series of very dangerous

rapids. The government of Brazil has

agreed by treaty to construct a railroad
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around these rapids and thus expedite N

the Amazon route. The Pilcomayo and

the Bernejo are also rivers of importance

that How toward the southeast and empty

into the Paraguay.

The eastern region of Bolivia is also

rich in grazing lands, where the stock in

dustry promises to be highly lucrative.

Today there are found vast herds of wild

cattle roaming over the lands.

Lake Titicaca, on the boundary line

between Peru and Bolivia, is notable for

its great altitude, for its romantic tradi

tions, and for the monuments of that dis

tant epoch yet standing on the Island of

the Sun. The lake's surface extends

over an area of more than 5,200 square

miles.

If the natural exuberance and richness

of the eastern section of Bolivia is re

markable for its products, the region of

the Cordilleras is, I will say, the great

storehouse of mineral wealth. The sil

ver mines of Potosi, Oruro, Colquechaca,

Huanchaca, and many others have con

tributed hundreds of millions to the rich

ness of the world. No less abundant are

the deposits of copper, bismuth, zinc, co

balt, gold, and tin. On speaking of the

commerce of Bolivia I will mention the

quantities of these minerals exported to

day.

THE COMMERCE OF BOLIVIA

The main causes that hinder the devel

opment of Bolivia's wealth are : The diffi

culty and cost of transportation, the lack

of capital, and the scarcity of population.

To what an extent the high rate of

freight hinders the growth of industries

in Bolivia, it is enough to state that coal

at the seacoast is worth from 18 to 25

shillings, or, say, $4 to $6, more or less,

per ton ; taken to the mines in the interior

of Bolivia, according to the distance, yet

this may not exceed five hundred miles,

and the price will be from $40 to $80.

A large number of mining enterprises,

as well as the eight banking institutions,

are financed with national funds. Re

cently two German banks have been es

tablished in La Paz.

The constitution of Bolivia is very lib

eral and is based on the unitarian system

of central government. The President is

elected every four years by direct pop

ular vote. The legislative power is ex

ercised by a senate and house of deputies,

and the judiciary by a supreme court

appointed by the senate, and by inferior

courts and other judges.

Foreigners enjoy the same franchises

as the natives, and may hold property,

work the mines, etc., all in conformity

with the laws.

Bolivia is the only country in South

America that has not suffered from

earthquakes, and when felt they were

almost imperceptible and of no conse

quence.

Within the last few years the interna

tional commerce of Bolivia has increased

considerably. In 1905 it reached 69,665,-

000 in Bolivian money—an increase of

thirty per cent over the figures of the pre

vious year—and according to the state

ment of President Montes in his last

message to Congress, in 1906 it will reach

80 millions, and when the railroads now

in course of construction are completed

these figures could be easily doubled in

a short time.

The commerce with the United States

has also grown in recent years, and the

construction of the railways will greatly

augment the present movement. The inir

portations into Bolivia in 1905 amounted

to $1,720,000; and yet this small sum is

a large increase compared with previous

years. On the other hand, the importa

tions of Bolivian products into the United

States hardly reached $60,000, while Bo

livia produced rubber, tin, cocoa, coca

leaves, Peruvian bark, and many other

articles of great consumption in the

United States, and which are purchased

in Europe to be brought here.

The exportation of silver averages

13,000,000 ounces a year; of copper,

5,000 tons, more or less; the production

of tin grows from year to year, so that

from 1897, or ten years ago, when the

production was about 3,000 tons, it had

reached 17,000 in 1905, and during the
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past year it is probable that the expecta

tions exceeded 20,000 tons of pure tin.

It is impossible to foresee the marvel

ous development that railway facilities

will offer to this industry, as well as to

the general progress of the country. Bis

muth, zinc, and gold represent quantities

no less important.

In spite of all the obstacles that the

Bolivian industrials have encountered on

passing through the Amazon, the ex

portation of rubber in 1905 amounted

to 1,700,000 kilos. This is a product

whose output could be easily increased

when the railroads are completed. Sir

Martin Conway calculates as not improb

able that there may be about 50 millions

of rubber trees in the region of the Upper

Beni alone. Each tree is supposed to

yield annually from three to seven pounds

of rubber. Bolivia also exports consid

erable quantities of alpaca wool, the finest

chinchilla and vicuna skins, and other

national products.

The position Bolivia occupies in the

heart of South America gives to her

commercial and international importance,

and, although deprived of her coast on

the Pacific, she is in immediate contact

with five of the most advanced republics ;

and it is to their interest to encourage

mutual trade for the benefits that will

naturally result. And this is not all.

The main railway line under construction

in Bolivia has a continental bearing, for

the connection that it will establish be

tween the Argentine system, that is now

being extended to the interior of Bolivia,

with the Peruvian railroads coming from

the north and the Pacific coast. Then

Lima in Peru, La Paz in Bolivia, and

Buenos Aires in Argentina will be united

within a few years by a continuous rail

way spanning the 2,500 miles, more or

less, that separate the capital of Peru, on

the Pacific, from the capital of Argen

tina, on the Atlantic, and will form an

important section of the Pan-American

Railway.

For the first time United States capi

talists are taking an interest in the con

struction of railways in that section of

South America. The Argentine roads-

were built with English, capital, and the

same is the case with those of Brazil and

Chile, where the majority of the roads

are government property. Peru con

structed her railways with national funds,

but had to cede them for a term of years

to her English creditors. Bolivia, then,

is the first country where, in cooperation

with the Bolivian national resources,

American capital is being invested.

NEARLY I,OO0 MILES OF RAILROADS TO BE

BUILT BY AMERICAN CAPITAL

It has been my aim and I had the good^

fortune to succeed in interesting repre

sentative New York bankers in the great

work of giving life to my country by

means of roads through rich deposits of

minerals and open to the world her virgin

forests. My government has concluded

directly with the bankers a contract that

is today being executed. The lines to be

constructed by the American syndicate

are from La Paz to Tupiza, 530 miles ;

Oruro to Cochabamba, 133 miles, and La

Paz to Puerto Pando, 200 miles ; in all,

863 miles. Of these railroads the one

from La Paz, passing by Oruro and Po-

tosi to Tupiza, will form the chain uniting

the republics of the Pacific with those of

the Atlantic, besides traversing the rich

est metallic zone that exists, perhaps, in

the world. The line from Oruro to-

Cochabamba will open to commerce the

fertile valleys of the interior of that sec

tion, the most thickly populated of Bo

livia, and make that part of the country

accessible to the navigable branches of

the Mamore.

The railroad from La Paz to Puerto

Pando, a port situated at the headwaters

of the Beni, will open the territories of

the Beni, where rubber grows in such

abundance, coffee, and all the most

precious tropical products, as well as the

various classes of woods. This railroad

will have the peculiarity of passing in a

few hours from the frigid zone of the

high plains, where there is practically no

vegetation, to the tropical region of the

orange and the sugarcane. In a distance
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of less than thirty miles the traveler will

be transported, as if by magic, from a

temperature of perhaps 40° or less to

one of 700 or more, as he descends

through wonderful scenery to the other

side of the great eastern chain of the

Andes.

But these railroads are not the only

ones called to transform in some years

the economic life of Bolivia and give to

her rank and importance to which her

size and position entitle her. By a treaty

of peace recently celebrated with Chile,

that republic agrees to build, and work

has already commenced, a railroad from

Arica to La Paz, a distance of some 309

miles. That line will unite Bolivia with

the Pacific by a road much more direct

than that at present afforded by the

Antofagasta line, which is 575 miles long,

or that from Mollendo to La Paz via

Lake Titicaca, a distance of 533 miles.

The Arica road will bring the city of La

Paz within 8 or 10 hours' time of the

coast.

The Bolivian Congress authorized

more than a year ago the building of a

railway from the borders of the Paraguay

River to Santa Cruz, one of the most

mediterranean cities, but destined to be

come one of great importance. The pro

jectors have deposited the sum of 100,000

pesos as a guarantee for the execution of

the contract, and the construction ma

terials have begun to be transported by

way of the Plata and Paraguay Rivers.

The length of this line will be 497 miles.

This route will offer free communication

to the rich oriental zone by way of the

Plata and the Paraguay, and open to im

migration and progress a territory of

more than 242,000 square miles, watered

by large rivers and of remarkable fertil

ity. There are on foot other projects of

railway construction of no less impor

tance.

Progress is like oil, which spreads itself

wherever it touches. Some years more

of work and effort in preparing trans

portation facilities, and by the beneficial

influence of steam, electricity, and immi

gration, the future greatness of Bolivia

is assured.

THE GLORIOUS FUTURE OF SOUTH

AMERICA

Before concluding this already too long

address, permit me to call your attention

to the fact that what is being done in

Bolivia is also in progress in the majority

of the South American republics. Argen

tina, for instance, by receiving an increas

ing current of immigration, is rapidly de

veloping her wonderful resources. If

some of them have not yet succeeded in

getting over the fatal disease of internal

turmoil, it will not be long before they

enter the road of order, and Mr Root's

prophecy that the twentieth century will

be South America's centurv will be ful

filled.

Slowly but surely the onward march of

progress brings closer and closer the

South American republics, guided by the

eternal force of liberty and the broadest

sentiments of universal fellowship, com

mon origin, and interests. I venture the

hope that in no distant future a confed

eration of Peru, Bolivia, Chile, Argen

tina. LTruguay, and Paraguay, as the

United States of South America, will be

established, and that Ecuador, Venezuela,

and Colombia, reunited, and Brazil will

form a trinity of nations that, with their

sisters of the North, will be the beacon

light of the world, shining with the un-

dimmed brightness of human rights,

peace, and happiness.

Asia is already populated with many

hundreds of millions of people whose

races, civilization, and traditions will

never, perhaps, assimilate with those of

Europe ; Africa has been carved among

the powers of Europe ; this New World,

then, remains, where the political tradi

tions of the Old World are broken and

democracy will be supreme.

Never was there proclaimed a more

vital, lasting, or grander principle than

the Monroe Doctrine, which, in its purest

interpretation, is the consecration of all

America to republican life ; that is to say,
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the dignification of man and the empire

of justice and the right to work out his

own destiny without the tutelage of kings

or classes or any other sovereignty than

that of citizen and ballot.

We are thankful and render our tribute

of admiration to the history and civiliza

tion of Europe ; we study the books of

her thinkers ; enjoy the magnificent

works of her artists, of her poets, and of

all those who have so highly elevated the

intellectual level of mankind. We desire

and solicit the concourse of her noble

races ; but in the political order the whole

America is destined to be the throne of

liberty and right, where mankind will ad

vance to the highest ideals of his divine

mission in the world. And when the bar

rier separating this grand Republic from

her sisters of the South is removed by

the completion of the Panama Canal, the

two great oceans made one, it is neces

sary that the bonds of union and of mu

tual interest and respect be already estab

lished on the firm basis of peace and

justice.

The Panama Canal will open a new

horizon to commerce, and it might be

said that it will be the material consecra

tion of the Monroe Doctrine, which ex

cludes conquest from America, where,

under the inspiration of democracy*, free

dom, and justice, the Christian brother

hood of mankind will be perpetuated.

OUR HERALDS OF STORM AND FLOOD*

Being an Account of the Various Activities of the

United States Weather Bureau in Saving

Life and Property

By Gilbert H. Grosvenor

WE Americans are always talk

ing about our mountains of

gold and coal and iron, of

our fat fields of corn and wheat, but few

of us ever realize that we have in our

climate a great advantage over all other

nations. In the cold wave which in

summer and winter so often sweeps

across the land and sends the thermome

ter tumbling thirty degrees in almost

as many minutes, we have a constant, a

never-diminishing asset of priceless

value. The wave acts as a tonic, but,

unlike any tonic made by man, it carries

no reaction. Xo other land has cold

waves like ours. To the cold, dry air

of this periodic cold wave, which brings

extraordinary changes of temperature,

we owe much of the keen, alert mind, the

incessant, unremitting energy of our

American race. I had asked the Chief

of the United States Weather Bureau,

Professor Willis L. Moore, what was the

most remarkable feature of our climate,

and that was substantially his reply.

When the amazed European asks us

what makes the sluggish mind of the

immigrant to stir and waken in the

United States, and then to climb, at first

hesitatingly, but soon with vigor and con

fidence, to the top round in the ladder of

success, we are accustomed to reply, "It's

* This article is reprinted from The Cenljiry Magazine by courtesy of the Century Co.,

and is here given as one of the series in the National Geographic Magazine describing the

work of the scientific departments of the United States government, other articles in the

series being "Millions for Moisture" (describing the work of the United States Reclamation

Service), "Reclaiming the Swamp Lands of the United States," "Our Fish Immigrants."

"Saving the Forests," etc., etc. The article and illustrations are copyrighted by the Century Co
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in the air ;" and we are right. The spirit

which fired our fathers to cross the wide

Atlantic, and which in less or equal de

gree still animates the thousands annu

ally seeking our shores, is fed and fanned

by the cold winds from the northwest.

The cold wave is born in the heavens

scatters the foul, logy, breath-soaked at

mosphere in our towns and cities, and

puts ginger into the air. We fill our

lungs with it and live. New waves are

always coming, following each Other in

regular procession like the waves on a

seashore.

 

From a photograph. Copyright by Clinedinst, Washington, D. C.

Willis L. Moore, LL. D.

Chief of the United States Weather Bureau since 1895, Presi

dent of the National Geographic Society since 1905

miles above our heads, usually over the

Rocky Mountain plateau. Suddenly a

mass of bitterly cold air will tumble

down upon Montana. It rushes down as

though poured through an enormous fun

nel.- As it falls it gains momentum, and,

reaching the earth, spreads over the Mis

sissippi Valley and then over the Atlantic

states, covering them like a blanket. It

It is fitting, then, that meteorology, the

science of the weather, should be a dis

tinctly American product, and that the

people of the United States should have

the best weather service in the world.

The United States government spends

$1,500,000 a year on its Weather Bu

reau, which is more money than all the

governments of Europe combined spend
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Wreckage at Kansas City, Missouri, after the Subsidence of the Kansas River

Flood of 1903

for similar service. It has a staff of

many hundred skilled experts and trained

observers, who in all parts of the country

are constantly on the watch to see what

the heavens will bring forth.

A DIVIDEND OF TWO THOUSAND PER CENT

Probably ninety-nine men in one hun

dred judge the Weather Bureau by the

weather forecasts which they read at the

breakfast table in the morning paper. They

execrate and ridicule the service when

they are caught at their office or at the

theater unprepared for an unheralded

shower, and as likely as not unhesitat

ingly assume to themselves the credit

when the forecast is right. Will it be

fair or will it rain ? How hot or how cold

has it been today? They believe the

Weather Bureau was created to answer

these questions correctly, and always cor

rectly, for their personal gratification.

They do not know that the local weather

forecasts are only a fraction of the work

and a very small and unimportant frac

tion at that.

Some time ago a skeptical insurance

company determined to investigate the

amount of property saved in one year by

the warnings of the Weather Bureau. It

was a company of conservative men,

whose estimate would be under rather

than above the truth, but it found that

on an average the people of the United

States saved every year $30,000,000 be

cause of their weather service. As the

people contribute $1,500,000 every year

to its support, this means that they get

annually a dividend of 2,000 per cent

on the investment. An investment in
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which the original capital is paid back

twenty times over in twelve months is

extraordinarily profitable and well worth

investigation. How does the Weather

Bureau do it?

As it is impossible in one brief article

to describe all the branches of the

weather service, which reaches inti

mately about one-half of our population

every day, I shall cite only a few of the

more striking phases of its work.

WATCHING OUR TURBULENT RIVERS

The eagle watch kept on our turbulent

rivers to see that they do not catch un

prepared the people living on their banks,

or on the low-lying lands near them, is

one of the most dramatic phases of the

work of the weather service. By long

experience and close calculation, the

weather-man has learned to read the

symptoms predicting a rise or fall as

accurately as a physician can count the

heart-beats of his patient with his finger

on the pulse; he has posted hundreds

of rain-gages throughout the land feed

ing each river, which, like sentinels,

tell him when the rainfall has been heavy

and the exact number of inches of rain

that have fallen. To find the amount

of water that will pour into the river

is then simply a matter of arithmetic,

as he knows the number of miles drained

by each river. He knows how much

water the river bed can carry in a given

time as nicely as his wife can judge the

contents of her coffee-cup. He knows

the strong and weak points of the river

banks, so that if the skies send more

water than the river bed can carry, he can

predict where the waters will overtop

or burst its banks and drown the farmer's

cattle or flood the city streets.

One of the most remarkable cases of

flood prediction on record was the warn

ing of the disastrous floods of 1903.

Twenty-eight days in advance of its com

ing, the forecaster at Washington an

nounced the exact time when the crest

of a flood would reach New Orleans,

and said that the height of the flood

would be 21 feet. Punctually to the hour

the flood came, and its crest was 20

feet 7 inches, only five inches less than

the height predicted. The immense ocean

of water had started one thousand miles

away. It had dropped from the skies

over a territory six times larger than the

State of New York (over 300,000 square

miles) ; but the weather-man knew its

rate of march as surely as the engineer,

with his eye on the indicator, knows the

speed of his locomotive. The people at

Memphis were warned that the waters

would rise to 40 feet and overtop their

levees, and they were given seven days'

notice. The people of Cairo were told to

prepare for a height of 50 feet; but as

they were nearer the starting point of the

flood, they received only four days'

notice. Such seasonable warning gave

time to the people to prepare for defense.

Thousands of men were set to work to

raise and strengthen the levees and em

bankments, to clear the wharves and

river banks, to remove women and chil

dren, to drive the cattle to places of safety.

When the flood arrived, the people were

ready for it. Comparatively few lives

were lost, and the damage to property,

while terrible, was 'millions and millions

of dollars less than it would have been

if the people had had no sentinel to cry

out the march of the waters.

The devotion of the dike-watchers of

Holland has been the theme of children's

stories for generations, but the sleepless

watch of the hundreds of Weather Bu

reau observers when a flood threatens

the land passes unnoticed and unpraised.

The scientific precision of American

science has made the work appear so

simple that it has been robbed of its

romance.

FROST AND COLD-WAVE WARNINGS

Much of the care of the Weather Bu

reau has been devoted to developing a

perfect system of frost and cold-wave

warnings. A blighting frost or wither

ing cold wave in early spring or autumn

may leave behind blackened orchards,

wilted vegetable gardens, and empty

pockets. In a night it may destroy the
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prospects and hopes of the year. The

cunning and tireless perseverance of

modern science has found some ways of

thwarting' the malicious designs of King

Frost. The orange-grower of Florida

has devised dresses to wrap around his

orange trees ; the cranberry-grower of

Wisconsin has learned to flood his cran

berry marshes and thus keep them warm ;

the truck-growers of Norfolk cover their

early strawberries and late lettuce and

celery with spreads of cheese-cloth or

screens of slats ; the grower of sugar-cane

in Louisiana also has his methods of

frost protection.

But all these shields against the biting

of the frost are worthless unless the

farmer is warned in time to prepare for

the icy visitation. The Weather Bureau

aims to give him this warning at least

twenty-four hours in advance, and to this

end it has developed one of the most per

fect organizations in the world for dis

tributing knowledge. When the weather-

observer scents a frost in the air condi

tions of a certain region, or sees a cold

wave marching to invade a certain sec

tion, he immediately telegraphs to the

principal town or city in that region.

Thence the warning is sent by special

messengers, by telegraph and telephone,

to every producer in the threatened re

gion. Telegraph, telephone, and rail

road companies join hands with the

weather-man to help distribute the warn

ing. More than one hundred thousand

telegrams alone are sometimes sent within

a few hours. Freight trains are placarded

with giant signs which farmers can read

far off ; in some regions the farmers are

warned by a code of whistles from the

passing locomotive. In the cold wave

of 1898, $3400,000 worth of fruits was

saved by the weather forecasts.

STORM WARNINGS

Undoubtedly the features of the Wea

ther Bureau work which yield the highest

returns on our investment are the storm

warnings sent to masters of steamers and

sailing craft in our ports. We who live

in tight city blocks and but rarely ven

ture on the ocean know little of the

terrors of a storm. The wind that

whistles down the street, snatching off

our hats, or that rattles our blinds most

provokingly at night, may mean a gale

at sea of from forty to sixty miles an

hour. Between October and April our

coasts are swept repeatedly by mighty

storms which are hungry for victims,

while often during August and Septem

ber a W est Indian hurricane may tear up

the coast. The captains of the hundreds

of sailing ships, coal-barges, and coast

wise craft that carry ice, coal, fruit, and

lumber from port to port, know too well

the dangers of being caught in such a

storm, for our coast-line contains more

than one Cape Fear, pointing like a dag

ger at every passing vessel. The Weather

Bureau learns from its outposts as soon

as a storm enters the horizon of the

United States, and sends warning to the

ports in the threatened region. Storm-

signals are hoisted on the watch-towers.

The seamen and ships keep snug in harbor

while the tempest rages outside. An idea

of the commercial value of the warnings

may be gathered when we remember that

during every year not less than 17,000

vessels, most of them small, and many of

them easy prey for storms, leave out

ports between Portland and New Or

leans. These storm-signals are also

posted in all the ports of the Great Lakes,

which are noted for the fury and sud

denness of their storms. Formerly 75

per cent of the loss in shipping on the

Great Lakes was wrought by storms,

whereas now, owing to the efficiency of

the storm warnings, less than 25 per cent

of our annual loss can be attributed to

the work of storms. Forty-five minutes

after the dictation of a storm warning by

Chief Moore at Washington, the warn

ing is placed in the hands of every sea

captain in every lake and ocean port of

the United States.

THE RECORDS—A MURDERER DISCOVERED

The records of the heat of summer and

of the cold of winter kept by the Weather

Bureau serve a useful purpose. Builders



Our Heralds of Storm and Flood 591

 



592 The National Geographic Magazine

 



Our Heralds of Storm and Flood
593

of giant steel bridges or steel sky-scrapers

consult them to see how much they must

allow for the expansion and contraction

of the steel used. Lawyers consult them

to establish or to break down a witness's

testimony. Not long ago a man was on

trial in Illinois, accused of murdering an

aged woman. He was unable to prove

an alibi, and it looked as if he would be

convicted. The principal evidence against

him was that of a laborer, who on the day

of the murder had been digging a ditch

opposite the house where the murder was

committed. The laborer stated that he

had climbed out of his ditch about eleven

to take a drink from his bucket; he re

membered the exact hour because he

had looked at his watch at the same time

to see how near it was to dinner-time.

Glancing across the street, he was hor

rified to see, through the open window,

the prisoner striking the woman. Be

fore he could get to the house the assas

sin had fled, but his identification had

led to the arrest and was now threaten

ing to hang the man.

The evidence was straightforward and

seemed conclusive. The prisoner's law

yer, however, shrewedly consulted the

records of temperature kept by the

weather station, and found that on the

day of the murder there had been a cold

spell of such severity that if the bucket

of water had remained out all the morn

ing, as it did, according to the witness's

story, the water would have been a

solid chunk of ice by eleven o'clock. This

discovery led to the acquittal of the

prisoner and subsequently to the arrest

of the ditch-digger, who, it developed,

was the real criminal.

CROP BULLETINS, BALLOON RECORDS, ETC.

The Weather Bureau is doing much

work that there is not space to describe.

It issues weekly crop bulletins, summa

rized from the reports of many thousand

observers, telling how the rain or

drought, or cold or heat, has affected

the wheat, corn, and other crops. It

issues snow bulletins in the West, telling

how much snow has falen in the moun

tains, and hence how much water may

be expected during the summer for the

irrigation works. It publishes special

rain forecasts in the raisin districts of

California, which give the farmer time

to get his trays of dried raisins under shel

ter before the deluge. It has recently

made plans for the exploration of the

upper air by balloons. A self-recording

instrument of extreme lightness, invented

by Mr C. F. Marvin, of the Bureau,

is attached to a small rubber balloon and

set loose. The balloon shoots up four

or five miles, getting larger and larger

as the pressure of air diminishes, until

it finally bursts. The fall immediately

opens a parachute, upon which the instru

ment floats down very slowly, recording

the character of the air as it descends.

The plan is to liberate several hundreds

of these balloons simultaneously in differ

ent parts of the country. As a reward is

offered for their return, and as they make

very conspicuous objects in the sky, the

Weather Bureau hopes to recover most

of the instruments, and thus obtain facts

about the upper-air currents which are

most important and little understood.

Chief Moore also plans, through the

development of wireless telegraphy, to

get weather reports from steamers in

mid-ocean. He has for years urged the

countries of Europe to take simultaneous

international observations; for meteo

rology is not bounded by political geog

raphy, but is an international science.

He also wages a ceaseless war against

the so-called "long-range" weather proph

ets, the charlatans who are continually

humbugging credulous people.

Professor Willis L. Moore, Chief of the

United States Weather Bureau, entered

the service in 1877. He began at the

bottom. By hard work, study, and nat

ural ability he won steady promotion, and

in 1895 was appointed head of the serv

ice by President Cleveland.

We are more interested in, or at least

we talk more about, the daily weather—

the health of the earth, it might be

called—than of any other subject. "It's

rather windy today, isn't it?" is the salu
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tation of one gracious lady to another

at the afternoon tea. "A fine morning."

shouts one teamster to his fellow. The

weather plays a most important part

in our feelings, and is very often the key

of our high spirits or our deep depres

sion. All of us recognize this influence

of the weather, and this is probably the

reason why every one, of high or low de

gree, be he savage or civilized, passes a

remark about the day to whomever he

greets.

But though the weather is the most

general subject of conversation even|

day in the year, though we hear more

remarks about this topic daily than about

any other, most of us are absolutely ig

norant of this great, mysterious, fasci

nating force.

EVERY MAN HIS OWN WEATHER PROPHET

The Weather Bureau is educating the

people to a better comprehension of the

weather. It puts forth scientific treatises,

of course, but it goes further, and pub

lishes popularly written accounts and in

terpretations of the weather phenomena.

These it distributes widely, as far as its

appropriation will permit. One of the

most valuable educational publications is

the daily weather map. The map gives

a picture of the snow, the sunshine, the

heat, the winds, of the entire country.

It tells who are shivering, who are mop

ping their brows, who are carrying um

brellas. By reading the conditions, the

movements on the map, we can tell for

ourselves when our turn to shiver or

swelter will come.*

The weather map is an instantaneous

photograph of the weather of the three

million square miles of our United States.

This photograph is taken every morning

*The United States Weather Bureau has re

cently published an interesting little book en

titled "Weather Folklore and Local Weather

Signs," by Professor E. B. Garriott, which in

simple language gives much information about

the weather and the means by which the public

may forecast the weather. It contains also a

collection of weather proverbs. The book may

be obtained from the Weather Bureau (Wash

ington, D. C.) for thirty-five cents.

at 8 a. m. (75th meridian time) and every

evening at 8 p. m. Precisely on the hour

an observer at every one of the two hun

dred stations scattered over our states

makes his barometric, thermometric,

wind, rain, and other observations, and

prepares his report for his section. By

half-past eight all these reports are speed

ing to Washington, with right of way

over all telegraphic business. The ex

perts at Washington on receiving them,

at once develop the photograph.

This ma]) or photograph is the basis of

all of the forecasts and of all of the work

of the Weather Bureau, and knows no

Sunday and no holiday. Washington is

the central station from which all the

principal forecasts are sent out. From

six substations—Chicago. Boston, Xew

Orleans, Denver, San Francisco, and

Portland, Oregon—local forecasts are is

sued. The forecasts, made for thirty-six

or forty-eight hours, are sent to all the

daily papers, morning and afternoon, and

are published in every one of our twenty-

five hundred daily newspapers. They are

also telegraphed to more than two thou

sand principal distributing points, whence

they are again telegraphed or telephoned

or sent on postal cards to thousands of

business exchanges, post-offices, public

libraries, etc., where they are posted in

prominent places. In the middle West,

from Ohio to Nebraska, fioo.ooo farmers

obtain the morning weather forecast by

telephone thirty minutes after it is issued.

The experiment of sending the forecasts

to farmers by rural delivery has been suc

cessfully begun. Already more than

100.000 farmers daily receive the weather

reports in this way in less than six hours

after the forecast is issued.

By studying the daily weather maps

distributed by the Weather Bureau, any

one can learn a great deal about the

weather, and in a short while can become

a fairly good weather prophet. Take the

accompanying weather map as an exam

ple. The storm represented on this map

was one of the mat remarkable that ever

swept across the United States. It was

born and nursed in the mid-Pacific until
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A Typical Weather Map

The solid lines arc isobars; the broken lines are isotherms. The shaded portion of the

map indicates the area over which precipitation has occurred during the twelve hours preced

ing 8 A. M., 75th-meridian time. The arrows point in the direction the wind is blowing.

it grew to immense proportion. Thence

it dashed upon our western coast, almost

simultaneously striking California, Ore

gon, and Washington. It swept over

the Rocky Mountains as if they were a

five-foot fence, dashed over Wyoming,

South Dakota, Nebraska, Kansas, Okla

homa, Missouri, Illinois, and Wisconsin,

and finally disappeared in the Great

Lakes four days after its entrance. A

storm like this revolves all the time it is

advancing. It moves like a spinning

plate Hung across the room,* or like the

top which the small boy shoots spinning

across the sidewalk : in fact, the storm is

a gigantic top about a thousand miles in

diameter and several miles high.

This map illustrates perfectly the dif

ferent kinds of weather that such a great

* The cyclone revolves in a direction opposite

to the hands of a watch.

cyclone will bring. As the storm ad

vances, it brings a deluge of rain or

snow, but it restores the sunshine before

it disappears. The reason is as follows :

The wind in the front half of the cyclone

is from the south, and as this warm wind

comes into colder latitudes, it cools, and

the moisture in it is condensed, so that

we have rain and snow-storms. The

wind in the rear half of the cyclone is

from the north, and is thus cold ; as it

comes into warmer latitudes, it grows

warmer and is able to absorb the moist

ure in the air, so that we have clearing

weather.

Such a cyclone may be generated by

the clashing of two antagonistic currents

of air, one current coming perhaps from

the south and the other from the north.

As the two currents wrestle, they are

caught by the never-ending stream of at-



Photo by Prof. Alfred J. Henry

Cirrus Clouds Merging into Cirro-stratus

This is a transitional form often seen when rain or snow is approaching. The cloud

layer gradually thickens until the sky is obscured

 

Photo by Prof. Alfred J. Henry

Broken Cumulus Clouds

These are signals of unstable atmospheric conditions



From a photo by Prof. Alfred J. Henry

Cirro-cumulus Clouds

These are typical fair-weather clouds, and are usually seen at an elevation of four or

five miles

 

From a photo by Prof. Alfred J. Henry

Cirrus, the Highest-flying Cloud

Clouds of this nature float at an elevation of from four to ten miles. When they

look like plumes with frayed and torn edges, increased cloudiness and rain or snow

may be expected.
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From a photo by Prof. Alexander McAdie

Ocean Fog Pouring in over the Hills upon San Francisco

mosphere, which is moving easterly miles

above our heads, and are swept across

the continent as an eddy is borne along on

a river. The Weather Bureau is learning

a great deal about these important upper-

air currents by studying the different

types of clouds, and by noting their alti

tude and rapidity of motion.

"storm signals of the sky"

It has been well said that "clouds are

the storm signals of the sky." The

 

From a photo by Prof. Alexander McAdie

Sea Fog Lifting and Changing to Clouds, San Francisco Bay
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amateur, by watching the clouds scud

ding or drifting miles above, can often

make a pretty sure guess of the coming

day. The pictures accompanying this

article illustrate the principal kinds of

clouds and their signifi

cance. They are very re

markable cloud photo

graphs, and were taken

by Alfred J. Henry, Pro

fessor of Meteorology of

the U. S. Weather Bu

reau, and one of the most

successful forecasters in

the government service.

STUDYING THE SUN

Not a single storm has

swept across the United

States or up or down its

coastline within many

years that has not been

its present knowledge is too much like

that of a man who sees a wild engine

tearing down the track and telegraphs

ahead for everything to keep out of its

way. It desires to know why these great

 

 

From a photograph

The Jumping Characteristics of a Tornado, Louis

ville, Kentucky

The building in the center of the block is shattered, while

the adjoining buildings are barely touched

heralded hours or days in advance by

the Weather Bureau. Nor has the service

allowed a cold wave or a flood to catch us

napping. But the Weather Bureau is am

bitious to do more than this. It feels that

From a photograph

Buildings Burst Open by the

Explosive Effect of a Tor

nado, Louisville. Kentucky—

the Windows and Walls

Flying Outward

cyclonic storms are conceived

and the processes of their

conception. But before it can

get this knowledge it must ob

tain a better understanding of

the sun, which is the initiating

cause of all movements of the

atmosphere affecting the wea

ther.

The sun is the prime cause

of every change of weather.

The sun determines whether

the earth shall be hot or cold,

just as our hands turns on or

off the register. Absence of

sun's rays makes the North

Pole a continent of ice ; plenty of

sun's rays makes the Equator a furnace.

The sun's rays, by heating one land

more than another, cause winds, hurri

canes, and cyclones. The heat in the
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sun is so terrible that our iron ores, gold,

silver, copper, and diamonds exist as

gases there. The rays of this heat travel

at the rate of 11,600,000 miles a minute

and reach us in eight minutes. Such

speed is inconceivable. The swiftest can-

con-ball is motionless compared with

such rapidity of motion. There are

storms on the sun compared with which

our Galveston hurricanes and Mont Pelee

eruptions are like the breathing of an in

fant. Are the storms periodic? Do

they follow some sequence, some law?

The sun is much brighter and hotter

at certain periods than it is at others.

According to Professor S. P. Langley,

during 1904 there was a notable decrease

in the amount of heat received from the

sun. The same report came from Italy.

Why the sun was so stingy we do not

know ; whether its generosity is periodic

or incidental is a riddle to us. If we did

understand its moods and their reaction

upon us, we could predict the weather

for a season in advance. Now, the sun

is the creator of all life, of all force and

motion on the earth except the tides.

Every act of it is so orderly and sys

tematic that we must believe that the

processes going on within it are also sys

tematic ; that the changes we think we

see in it follow each other in regular

succession, as our spring follows win

ter, but probably at much longer inter

vals. Solve the order of the changes on

the sun, and we can predict the character

of the seasons.

Strange as it may seem, the sun has

rarely been studied in its relation to wea

ther. As a rule, astronomers have paid

little attention to the weather, while

meteorologists know little about the sun.

Realizing that the further development

of our knowledge of storms and of wea

ther generally depends in large measure

upon a better understanding of the sun

and its relation to the meteorology of the

earth, Congress recently, on the recom

mendation of Secretary Wilson, gave the

Weather Bureau a sum of money to

found a meteorological solar observa

tory. The constant procession of storms

that sweep across the United States

makes our country a particularly good

place to study the relation of sun and

weather. The site chosen was an un

named peak in the Blue Ridge, sixty-

five miles from the national capital. The

 

 

 

From photographs

Freaks of Tornadoes

A spade driven into a tree—Straws driven into trees—A splinter driven into a log
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Weather Chief christened the peak by the

fitting name of Mount Weather. Sub

stantial buildings are being erected there,

equipped with telescopes, magnetic instru

ments, bolometers, and every appliance

man's brain has yet devised to catch the

secrets of the sun, and here the meteor

ologists will study the sun and try to

find out how it governs our rain and sun

shine. Speculators in wheat and cotton

may find it to their profit to watch the

observations of the Mount Weather Ob

servatory and thus perhaps anticipate dol

lar wheat and sixteen-cent or six-cent

cotton months ahead of the market.

The plan of the Mount Weather Ob

servatory is probably the most important

ever undertaken for the advancement

of meteorological science. The sun holds

the key to the weather. The Weather

Bureau will search for this key, and with

it, we hope, unlock the mysteries of cy

clones, of droughts, and of torrential

floods, and thus foretell the years of

plenty and of famine.

THE WORK IN THE

THE MAGNETIC

PACIFIC OCEAN

SURVEY YACHT

OF

"GALILEE

By L. A. Bauer

Director, Department Terrestrial Magnetism, Carnegie Institution

IN 1905 the Department of Research

in Terrestrial Magnetism of the

Carnegie Institution of Washington

was authorized to undertake a magnetic

survey of the North Pacific Ocean, in

accordance with a plan submitted by

Messrs L. A. Bauer and G. W. Little-

hales, and the necessary funds were al

lotted.

Captain Creak, for many years Super

intendent of the Compass Department of

the British Admiralty, now retired, said

some years ago : "The North Pacific

Ocean is, with the exception to the voy

age of the Challenger, nearly a blank as

regards magnetic observations." Various

eminent authorities in terrestrial mag

netism have expressed their opinion that

no material progress can be hoped for in

the unraveling of many of the vexing

questions that confront us in this most

elusive and enigmatical field of research

until we possess complete magnetic sur

veys of the oceanic areas as well as of

the land areas. The area of the ocean

exceeds that of the land by nearly three

* An address before the Washington

times, and, in conformity with general

experience, magnetic observations made

on oceanic islands or along the coasts are

almost invariably more or less affected by

local disturbing influences. It may there

fore easily happen that some of our pres

ent ocean charts of the lines of equal

magnetic variation, used by the mariner

to guide him over the trackless seas, do

not possess the accuracy required for

even purely commercial purposes.

The reasons which actuated the au

thorities of the Carnegie Institution in

undertaking the magnetic survey of the

oceans and unexplored regions to satisfy

both commercial and scientific require

ments are thus made patent. Captain

Creak's remark also shows why the be

ginning was made in the ocean so rapidly

developing just now in commercial im

portance—the North Pacific Ocean. Here

the mariners' charts of the compass direc

tion have had to be based, until a few

months ago, upon but a very small num

ber of observations of the requisite com

pleteness and accuracy.

Society of Engineers, May 21. 1907.
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The Yacht Galilee at San Diego Dressed in Honor of Washington's Birthda

Scene on Board the Galilee while Working near the Equator
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Inhabitants of Fanning Island

A Scene on Nukahiva, Marquesas Islands

These and following illustrations are from photographs taken by members of the staff

of the Galilee during the survey of the Pacific Ocean, and sent to this Magazine through the

courtesy of Dr L. A. Bauer.
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The Carnegie Institution work of the

ipast two years has already yielded suffi

cient results to enable the United States

Hydrographic Office, with the aid of

these newly acquired data, to issue re-

•cently a new chart of the "Lines of Equal

Magnetic Variation."

It was found that in the North Pacific

Ocean previous charts were out i° to

30—amounts of sufficient importance to

safe and rapid navigation, especially as

it was found that the error was systematic

•over large areas. For example, in the

.region between San Francisco and Hono

lulu recent charts gave systematically too

small a value of easterly variation (mag

netic declination), so that the compass ac

tually pointed i° to 2° farther east than

shown by the charts used in directing the

•course of a vessel between these ports.

Since the distance is about 2,000 miles,

and assuming an average systematic

error of but 1°, it might transpire during

a cloudy or foggy passage, when no sun

or stars would be visible and sole de

pendence would have to be put upon the

•compass and the log, that the vessel at

the end of her 2,000-mile voyage would

■find herself too far north by about 1/60

•of the distance traversed (roughly, 35

miles)—sufficient to prevent a successful

landfall !

It requires three sets of lines to com

pletely map out the earth's magnetic lines

of force :

1st. The Chart of the "Lines of Equal

Magnetic Declination," or, as the mariner

•calls them, "Lines of Equal Magnetic

Variation." These lines connect the

places where the compass points the same

amount: for example, 50 east or west of

north, as the case may be. This chart is

■the one of prime importance to the

mariner or to the surveyor who must

rely upon the compass. Unfortunately

but a comparatively few years suffice, on

account of the progressive changes oc

curring in the earth's magnetism, to con

siderably destroy the value of such a

chart. In certain parts—e. g., in the

vicinity of Rio Janeiro—six years are

sufficient to produce a change of i° in

the compass direction; on the average,

over the earth it requires about 20 years

to produce an alteration of i°. Hence it

is necessary to reoccupy or repeat the

magnetic observations at a sufficient num

ber of points over the globe to keep

"tab," so to speak, on these changes and

thus keep magnetic charts up to date.

However, in terrestrial magnetism the

stage of determinism has not yet been

reached as it has in astronomy. Eclipses

and other astronomical events can be

predicted many years in advance with

unerring precision. Though knowing the

precise state of the earth's magnetism at

any given time, it is not yet possible to

predict what it will be but a compara

tively short time later, with sufficient ac

curacy and in every locality, for even

the purely practical purposes of life, to

say nothing of purely scientific demands.

While it may be that the problem of

magnetic predictions is a far more diffi

cult one than that of astronomic events,

it certainly does not appear as compli

cated as that of long-range weather fore

casts. I believe that the prime reason

for the backward stage in terrestrial mag

netism is to be ascribed to the general lack

of means hitherto available for the ac

cumulation of the necessary data. We

are but beginning to appreciate that the

physical phenomena of the earth demand

equal attention with the study of celestial

phenomena, and that the solution of some

of the vexing questions pertaining to the

physics of the earth undoubtedly will be

accompanied with results of the highest

importance not only to science but to

man as well.

Next, it is necessary for a complete

delineation of the earth's magnetic forces

to construct the "Chart of Lines of Equal

Magnetic Dip" and the "Chart of Lines of

Equal Magnetic Force." These two

charts, as far as the mariner's purposes

are concerned, do not require to be quite

as accurate as that of the "Lines of Equal

Magnetic Variation," since they are used

only in determining how much a com

pass, disturbed by the iron in a modern

vessel, must be corrected. However,
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Native Women Playing Cricket at Pago Pago, Samoan Islands

Natives Bathing at Pago Pago
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Fiti Fiti Guard, Samoan Islands

science requires an accurate set of these

latter charts as well as of the first one,

if any progress is to be made in the solu

tion of some of the questions above

raised. You will therefore be interested

to know that the work of the Carnegie

Institution has already shown that the

values of dip given by the latest charts

were found to be out from i° to 3° and

more, being in general too small, and that

the chart values of horizontal magnetic

force were in general too high by about

1 /25th part.

So much for a brief statement of the

general results already achieved ; now a

few words as to the vessel, personnel,

methods employed, and the cruises.

After considerable advertisement, we

chartered the brig Galilee, a wooden

sailing vessel built by Matthew Turner,

of California, in 1891 and engaged in

freighting in the Pacific Ocean. Her

length is 132.4 feet; breadth, 33.4 feet;

depth, 12.6 feet, and her displacement

about 600 tons. She has the record of be

ing one of the fastest sailing vessels of

her size in the Pacific Ocean. Besides

the scientific party, consisting at present

of Mr W. J. Peters, commander of the

expedition ; Messrs J. C. Pearson and

D. C. Sowers, magnetic observers, and

Dr George Peterson, surgeon and re

corder, the Galilee carries a crew of ten

men and sailing master, Captain J. T.

Hayes. (Members of the National

Geographic Society will recall that Mr

Peters, the energetic commander of the

Galilee, was their representative on the

Ziegler Polar Expedition of 1903-05 as

second in command and in charge of the

scientific work.)

Through the courtesy of the Secretary

of Commerce and Labor the Galilee has

been classified as a yacht, thus greatly

facilitating her passages between foreign

and domestic ports, as far as compliance

with the usual custom-house formalities

are concerned.

The principal changes required to

adapt the chosen vessel to the work un

dertaken were the substitution of the steel

rigging by hemp, the replacing as far
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TheobserversenroutetotheobservingstationnearYoko

hama.

Viewofthespecialobservingbridge,showingtheobservers andthefourinstrumentsused(fromlefttoright,LordKelvin
DryCompass,NegusLiquidCompasswithHorizontalDe flector,RitchieStandardU.S.NavyLiquidCompasswith

AzimuthCircle,andL.C.DipCircle).Eachmagneticele
mentisdeterminedintwototallydifferentwaysbydifferent

observersandatdifferentDartsofthebridae.

OnAugust24,1906,theGalilee,nothavinganyauxiliary
power,wasblownonthebreakwateratYokohamabyatyphoonandsuchdamagesustainedthatshehadtobedry-

dockedforthenecessaryrepairs.Fortunatelythedamagewas

notveryserious.

ViewofthescientificpartytakeninthecabinoftheGalilee
byJ.C.Pearson,magneticobserver.Theleadernftheexpe

dition.MrW.J.Peters,isinthecenter.
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as possible of the iron in the blocks and

tackle by non-magnetic metal, and the

building of a special observing bridge.

Tunning fore and aft between the masts

and placed about 15 feet above the deck.

The instruments mounted on this bridge

were, on the average, about 25 to 30 feet

from the remaining masses of iron, con

sisting chiefly of the iron bolts in the sides

of the vessel.

While, then, it was not possible to con

vert the Galilee completely into a non

magnetic vessel, as would have been de

sirable, the changes made resulted in

reducing the corrections due to the dis

turbing influences of the iron to such an

•extent that the so-called "ship's magnetic

constants" turned out to be smaller for

this vessel, on the average, than those of

any vessel thus far engaged in oceanic

magnetic work.

However, the corrections are still large

enough so that they require to be taken

into account to satisfy the requirements

of the work. These corrections must be

■determined by special observations, con

sisting of swinging ship in port and at

sea as often as circumstances will permit,

which necessarily cause more or less de

lay in both the field and office work. Un

fortunately, experience during the past

two years has also repeatedly shown that

these corrections do not strictly follow the

physical laws prescribed by the analysis

of the deviations, namely, the corrections

arise chiefly from the magnetic induction

in the soft-iron parts of the vessel, and

hence are subject to various accidental

conditions, such as length of time pur

sued by the vessel along any one course

or the amount of buffeting the vessel has

been exposed to from the waves, etc.

It would be more economical all around

were it possible to secure an entirely

non-magnetic specially built vessel. The

construction of such a vessel presents no

mechanically unsurmountable difficulties.

It seems a pity that in the very regions

where the disturbances due to local mag

netic masses are a minimum we should

introduce an extraneous source of dis

turbance by not having an entirely non

magnetic vessel.

It is hoped that the necessary funds—

about $75,000—may soon be secured for

the construction of a vessel suited to the

importance of the work undertaken. The

new vessel would be again a wooden sail

ing vessel, built somewhat along the same

lines as the one at present employed, ex

cept that no material whatsoever having

a magnetic influence would be used. This

would mean the exclusion of all iron and

steel except such as would come at a dis

tance far enough away as not to affect the

magnetic instruments.

An all-sailing vessel, however, does not

permit the magnetic survey to be under

taken with the completeness and success

demanded, since with such a vessel it is

more or less dangerous to investigate the

magnetic irregularities almost invariably

shown to exist near land masses. The

mapping of these irregularities is of the

greatest importance to the mariner, as

in many cases they are sufficient, if not

allowed for, to land a vessel on the rocks.

For such close shore-work it is essential

that the surveying vessel be provided

with some auxiliary motive power in ad

dition to that derived from the sails.

This auxiliary power would be supplied

by a gas or gasoline engine, in which but

a very small amount of steel is required,

the engine being furthermore at such a

distance from the instruments as not to

have an effect.

Besides greatly facilitating the ac

quirement of the magnetic data and re

ducing the running expenses, the new

vessel would materially add to the safety

and comfort of those on board who are

devoting their lives to such arduous

work. Let us therefore hope that the day

is not distant when the magnetic survey

of the oceans can be undertaken with

the completeness, the expedition, and

safety that its importance demands !



HUNTING THE GRIZZLY IN BRITISH

COLUMBIA

By Joseph Wendle

HUNTING the grizzly in its nat

ural wilds may be termed an

exhilarating pastime, but be

fore the bear is finally captured many

things are apt to occur which make the

oldest and most experienced hunter put

forth his best efforts. To the observer

it may seem as easy to kill a score of

bears as so many deer, but when you hap

pen across a grizzly that has never been

compelled to leave its own trail, it is ad

visable to think twice and then feel your

pulse.

On approaching the feeding grounds

of the grizzly, much care must be taken

by the hunter. If the game is disturbed

quietly, it will give you the slip and get

away; but if you come in contact with

it suddenly, at short range, you may get

into serious trouble.

When on a hunting trip not long ago

and passing through an unexplored sec

tion, we suddenly came across three griz

zly cubs. Being to windward, we man

aged to get quite near, and while watch

ing and admiring, without a thought of

hurting them, we were suddenly charged

by their mother, and, not having guns

for such large game with us at the time,

we were forced to run, and were chased

into a small lake near by, the close prox

imity of which doubtless saved us. In

this stampede my position by accident

was in the rear. With the bear thunder

ing along with its mouth wide open, at

times running in an upright position and

only a few feet behind. I certainly felt

that I would be knocked into the "great

beyond" at every step, so close behind me

came her bearship.

At one time, while camping in a high

pass, a large grizzly could be seen about

two miles away and up a steep mountain

side. After a short discussion, it fell to

my lot to supply the camp with fresh

meat.

It was late in the evening, and I had

to hurry to get within shot of the game-

before dark. After much hard climbing

I reached the spot, only to find my bear

had gone. Resting for some minutes-

after the climb, I heard a disturbance be

low me and immediately saw the bear fol

lowing my tracks up the steep mountain'

side. Being above the timber-line and*

in a rocky spot, all seemed easy ; and as-

the bear came within shooting range, he

grew larger and larger, until it looked1

like an impossibility to miss him. My

first shot took him by surprise, and with

loud roars of rage he rolled over and

over ; but in an instant he was standing

upright again and started up the hill so-

rapidly that I realized things were get

ting serious. With an angry grizzly clos

ing up fast and an exploded shell jammed"

in the breech of my rifle, I had to think

quickly, and instantly made up my mind

to take my chances on a passage down a

snowslide almost at my feet on the steep"

incline. Once having started, there was

no stopping, and I made the fastest trip-

of my life, had the good fortune to land

safely, and reached camp in a few min

utes, being very glad to be alive. For

the following few months I felt I had lost

no bear.

On one occasion while on horseback I

came across a grizzly while he was feed

ing on the carcass of a young deer he had

pulled down, and as he made no attempt

to get away I had little trouble in getting

a shot. The ball carried away a consider

able portion of his face, and his roars

caused my horse to take fright and run

away. My dogs in the meantime took

up the fight and drove the bear back into-

the thicket, and when I finally got the

horse under control the bear had de

parted. Shortly after this I again came

across him, just at dusk, and after firing

several shots- he again disappeared in the



 

Photos from Mrs Charles Schaffer, of Philadelphia

A Grizzly Caught by a Fallen Log—a Cruel Trap

A Black Bear Trapped
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thicket. The next morning, nearly a mile

from the spot, I found him dead, and

discovered that one of the bullets had

passed horizontally through the largest

diameter of his heart.

On following a bear trail into a thicket

on another occasion, I found that to con

tinue I must crawl on my hands and

knees, and as I passed under fallen trees

and undergrowth the daylight was turned

into darkness. I came upon a swampy

piece of ground, and as all seemed quiet

I let my dog follow the trail. He made

a considerable disturbance ahead of me,

while the bear, who had taken fright, was

trying to get away, slightly on my right.

Being in no position to shoot, for the

longest unobstructed range could have

only been ten or fifteen feet, and seeing

by the disturbed bushes that everything

seemed to be coming my way, I lost no

time in getting up a tree well above the

ground, and while I was still scrambling

to gain my equilibrium, the game passed

below and went on.

I have been told by responsible parties

of many lives that have been lost hunt

ing grizzlies and know personally of two

cases of men who never returned from

bear hunts, and later remnants of clothes

and pieces of their skeletons were found.

In one instance the searching party, as it

approached the spot where the fight took

place, were attacked by a large grizzly,

who managed to get away.

In the photograph are two grizzlies

killed by myself and friend.

SCENES FROM NORTH AFRICA

THE renewed disturbances in Mo

rocco lend special interest to the

illustrations from North Africa contrib

uted to this number of the National

Geographic Magazine by Mr David

Fairchild. Morocco and Abyssinia are

the only countries of Africa that have

not yet been subjugated or politically

annexed by a European power. Morocco

has a population of from 4.000.000 to

15,000,000, or whom two-thirds are Ber

bers or of Berber descent. These Ber

bers are the aborigines. They are a

purely white race, and Mr Ion Perdicaris

has described them (Nat. Geog. Mag.,

1906, p. 118) as a very energetic and

vigorous people. They antedated Phoe

nician, Carthaginian, Roman, Gothic, By

zantine, and Arab occupation by cen

turies and form one of the oldest living

races and there are certain ethnologists

of the present day, at the head of whom

is an Italian writer, named Sergi, who

maintain that the theory of the successive

invasions of Caucasians, which are gen

erally believed to account for the origin

of the races of southern Europe, did not

furnish the main part of the population

of the Mediterranean basin, but that the

latter was derived from these Berbers, a

white race which has many resemblances

to the ancient Etruscans. They are also

quite like the pictures of some of the

ancient Egyptian dynasties.

The Berbers have always opposed any

attempt to control them, and have never

been held in subjection for any great

length of time. They dislike any more

authoritative rule than that of their own

village elders.

There are two other important factors

among the population—the Jews and the

negroes. The Jews are mostly exiles

from Spain and Portugal, having been

driven out after the Moors had been ex

pelled from Spain. The Jews were driven

out by the Inquisition, and a great many

of them came over to Morocco and set

tled there. Others went as far east as

Turkey. Still others visited other coun

tries. Those who settled in Morocco

were almost all confined to a special

quarter of the towns, entitled El Mellah.

This word Mellah means salt, and it

comes from a very curious feature in the

customs of the country. Whenever re

bellions break out—and they are very

frequent occurrences—the soldiers in

Morocco have instructions to bring in as

many heads as possible. These heads

have to be preserved and salted, and

nobody likes to execute this commission ;

consequently the Jews were compelled to

undertake this revolting task.
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Photo from David Fairchild, U. S. Dep't of Agriculture

Moorish Girl, Tangier, Morocco



 

Photo from David Fairchild, U. S. Dep't of Agriculture

Moorish Girl, Tangier, Morocco
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JewishGirlsofTunis

TheJewishgirlsofTuniscattheseedsofthefenugreek,aleguminousplant,tomakethemfat.NoyoungJewofthatregionwould

thinkofmarryingagirluntilshehadincreasedherweighttothefashionablefigureof250or300pounds
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Mammoth Recovered from Northern Siberia

A STRANGE AND REMARKABLE

BEAST

THE mammoth shown in the accom

panying illustration had been

preserved in the frozen soil of the tundra

of Siberia so perfectly that after count

less centuries the flesh and hair appeared

almost as fresh as if the animal had been

dead only a few hours. The average

size of the mammoth appears to have

been about the same as that of the exist

ing species of elephants, but nature had

provided it with a dense clothing of long,

coarse, outer hair and close, under,

woolly hair of a reddish brown color, in

order that it might be equipped for the

cold climate of its habitat.

The geographical range of the mam

moth was very extensive. There is

scarcely a county in England in which

some of its remains have not been found,

either in alluvial deposits of gravel or in

caverns. Its remains have been found

throughout central Europe, northern

Asia, and the northern part of the Amer

ican continent, though the exact distribu

tion of the animal in the new world is

still undetermined. The mammoth be

longs to the post-Tertiary or Pleistocene

epoch of geologists, and was undoubt

edly contemporaneous with man in many

places. It probably existed in Britain

before, during, and after the Glacial

period.

Many remains of this huge beast have

been found in Siberia, and it is stated

that for a very long period there has

been a regular export of mammoth ivory

from that region for commercial pur

poses. Nordenskiold, who had special

opportunities for studying the subject of

the mammoth during his northeast pas

sage, states that more than 100 pairs of

mammoth tusks have come into the mar

ket yearly during the last 200 years. The

Siberian shore between the mouth of the

Obi River and Bering Strait and the

Arctic islands to the north were reported

by him to contain the relics of many

thousands of mammoths.
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TAMIL GIRLS PICKING TEA, CEYLON

SCENES FROM EVERY LAND

By GILBERT H. GROSVENOR

Editor of the National Geographic Magazine

S CONSIDERABLY more than one-half of the edition of this book hes already

been disposed of, those members desiring copies and who have not as yet

ordered them are urged to do so at once. This volume will contain 250

illustrations, nearly all being full page and all selected from the many hundreds

that have appeared in the National Geographic Magazine. It will be bound in green

buckram, in such form as to be very durable. The book will contain a small chart of the

world in five colors, to serve as a guide to the illus'.rations, and a bibliography cf the best

books descriptive of foreign countries, natural history, and general geography, including

gazetteers and atlases. The volume will be 7x1 O'X inches, and is being printed on the

same superior paper used by the Magazine. The price of this unique and valuable

volume is $1.00, postpaid, and as the EDITION WILL BE LIMITED, your order

should be sent in at once on blank below. The volume will be delivered about Sept. 30

 

Hon. O. P. Austin,

Secretary National Geographic Society,

Washington, D. C. :

Please reserve for me of "Scenes from Every Land," for which

I will remit $ 1 .00 per copy when the volume is delivered.

Name

Street Address

T City and State

Please mention this Magazine when writing



10.000 TYPEWRITTEN LETTERS $20.00

5.000 $12.00 1.000 $4.00

Don't use fac-similc letters when you can get real typewritten ones at such low figures. Send (or samples

FRANCIS M. ALFORD & CO.. 409 Mass. Ave. N.W.. Washington. D. C

STEEL FURNITURE

STORAGE CASES

FILING DEVICES for

MANUSCRIPT. SPECIMEN

and RECORD

SECURE STORAGE

FIRE PROTECTION

VIRMIN and DUST-PROOF

 

ART METAL

CONSTRUCTION

COMPANY

Jamestown, N. Y.

Catalogues Mailed

Correspondence Answered

SPRATT'S PATENT DOG CAKES

ARE THE BEST AND CHEAPEST

AVOID sweetened, soft or medicated foods, which cause indigestion, loss of coat, and other evils.

We also manufacture specially prepared foods for DOGS. PUPPIES. CATS, RABBITS,
POULTRY, PIGEONS, GAME. BIRDS, FISH. Send for FREE Catalogue. " Dog Culture.'1

SPRATT'S PATENT (Am.). Ltd.

Newark. N. J., St. Louis, Mo.. San Francisco. Cal., Cleveland, Ohio, Boston, Mass.. Montreal. Can.
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ho Knows

 

HENRY ROMEIKE'S

BUREAU OF PRESS CUTTINGS

H0-U2 W. 26TH ST., NEW YORK

READS every paper of importance published in the United States, and through

its European agencies in London, Paris, Berlin, and Vienna every paper of

importance published in Europe and the British Colonies. One subscription on

any given subject will bring notices from the United States, and if desired, also

from the European papers.

WRITE FOR TERMS

 

Hotel Martha Washington New York

29th to 30th Streets. Just East of 5
Street Subway. 29th Crosstown *
per Day and Up. Restr
Caters Especially to VV

' -enue. To Remain a Woman's Hotel Exclusively. One Block from 28lh .
the Door. Over 400 Rooms. Absoluley Fireproof. Rates. $1.00

I and Gentlemen. Convenient to Shopping and Theater District.

« raveling or Visiting New York Alone. Send for Booklet.

A. HOTEL WESTMINSTER

I6lh Street and Irving Place. New York. One Block East of Broadway.
A Home-like Hotel in a Quiet Location. European Plan. $ 1 .00 Up. American Plan, $3.00 Up.

A. W. EACER

Books on Latin America and the West Indies

WE AKK preparing and will soon publish three more catalogues particularly rich in interesting
and scarce material relating to every phase of Latin America and the natural history of the

tropics. Catalogues Nos, 2, a, 4, and 5 will together contain more than 2,000 different titles on the
subject, and will be mailed free upon request, as issued.

"HE SPANISH-AMERICAN BOOK CO.. 200 William Street. New York City

Please mention this Magazine when writing
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The Man

Who Knows 

Every Great City is Calling for Him

ALL over the country, in every great centre of thought and activity, there is a

loud call—"A Sign Out"—for "The Man Who Knows." Reliable, up-to-

date, authoritative knowledge, instantly producible, is in constant and urgent

demand, and is adequately rewarded. It is just this kind of information that is im-

The New International

Encyclopaedia

—the most complete, and most modern reference work in existence. The ONLY

one abreast with the times. That it is authoritative, the names of its Editors- in-Chief:

—Daniel Coit Gilman, LL.D., Harry Thurston Peck, Ph.D., L.H.D., and Frank

Moore Colby, M.A., are a sufficient guarantee. These scholars of world-wide fame

were assisted in the preparation of this great work by over 400 specialists of equal

standing. The New International Encyclopaedia comprises

20 Volumes 16,328 Pages 100,000 Subjects 7,000 Illustrations .

A small initial payment will place THE NEW INTERNATIONAL ENCYCLOPEDIA ,

in your possession—a trilling monthly sum will pay the balance almost before you realize it.

HOW TO GET THE NEW INTERNATIONAL ENCYCLOPAEDIA

Fill in the attached coupon, and we will send you, ABSOLUTELY ItCEE OF
CHARGE, our handsome 80-page pamphlet containing illustrations, coloied
plates, sample pages of text, lists and pictures of eminent contributors, speci
mens of bindings) etc.—giving you an exact idea of the excellence of the ..**" A*
work and its great value to you. ALSO, our famous " Question Book '
of 770 every-day questions you should be able to answer, but probably
cannot off-hand; and information regarding our easy-payment plan,
which enables you to secure the New International Encyclopaedia.

Watch for the next
Advertisement of

"THE MAN WHO KNOWS"

ic original picture of "The Man
1 Knows," printed on extra heavy
r.suitable (or framing.Will lie sent
to any addresi on receipt of 10c.

DODD, MEAD & CO., Publishers

372 FIFTH AVE., NEW YORK CITY
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MAP PROCESSES

THAT the most satisfactory maps are made by

the relief-line wax process, tinted with halftone

colors, is now generally admitted by authors

and publishers.

We invented the wax process and were the first to

combine with it the use of halftone plates for map

colors.

First in discovery, we are also first in development

and that is why the progressive publisher or author

who wants the best maps has them made by us.

The Matthews-Northrup Works

Buffalo, N. Y.

Cleveland Office,

S17 Citizens Building.

New York Office,

Madison Square Garden Tower.

 

American and Canadian Hunting Season

^^^O the many sportsmen who undertake large game hunting,

J with its accompanying distance and travel features, we

desire to supply a copy of our new catalogue, which, in the 1 907

edition, presents many novelties, together with all of the tried and

proven necessities for the rough country.

A catalogue compiled by men who have hunted the roughest

of it. Sent free on application.

ABERCROMBIE & FITCH CO.

57 Reade Street, New York

Manufacturers of Complete Outfits for Explorers, Campers, and Prospectors,

Fishing Tackle, Guns, and Ammunition

Please mention this Magazine when writing



The New

Reflecting Lantern
 

For showing on the screen opaque objects, book
Illustrations, engravings, and lantern slides.

It is the most perfect instrument of its kind.
It has a detachable Book-Holder.
It concentrates all light on the object.
It shows printed matter correctly.

Geographical Lantern Slides

We carry a stock of over 20,000 lantern

slides, illustrating many countries and indus

tries. Theseslidesare also especially arranged

in series to illustrate Geography, Physical

Geography, Geology, Botany, Natural His

tory, and other Sciences.

LISTS ON APPLICATION.

WILLIAMS, BROWN & EARLE.

Dept. L , 918 Chestnut Street, Philadelphia, Pa.

EngrauingOIo.

incorporated

147-49-51 NORTH TENTH STREET

Jlhilarirlulna, Jlrmtsylunitia

ILLUSTRATIONS and reproductions

(or all book and magazine pur

poses, in halftone, line etching, and

colors. We are especially equipped

(or making engravings (or high-class

periodicals, books, and catalogues.

WE SOLICIT TOUR CORRESPONDENCE

 

WHITE

HOUSE

COFFEE

Prepared for market in the cleanest,

best lighted, best ventilated coffee estab

lishment in the world, where automatic

machinery working in pure air and sun

light handles the coffee without the touch

ol a hand from the bag of import to the

Sealed Air*Tight Cans

In which It reaches you. "White House"

Is composed of the finest coffees that grow,

and its blend Is the result of fifty years'

experience. "White House" is not for

those who will drink anything called

coffee, but for discriminating people who

care— people who want a pure coffee with

a rich, rare flavor that is satisfying.

Dwinell=Wright Company,

* Principal Coflee Boasters, ">

Boston and Chicago.
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JUST PUBLISHED PRICE, $10.00 NET

BOLIVIA

THE CENTRAL HIGHWAY OF SOUTH AMERICA

ITS RICH RESOURCES AND VARIED INTERESTS

BY

MARIE ROBINSON WRIGHT

Author ol 'The Republic of Chili," "The New Brazil.1 Etc.

Philadelphia GEORGE BARRIE & SONS Publishers

 

A splendid chart of the Polar

Regions, printed in Nine Colors,

showing the routes of the prin

cipal Polar Expeditions. The

Map is Invaluable for Reference

Purposes, being a Historical as well as a

Geographic Record.

This Special Edition is limited; therefore your

order should be sent in at once.

Printed on Linen, Unfolded, Ready for Hanging. Postpaid, 50c.

National Geographic Society, i6th and M Sts., Washington, D. C.

Please mention this Magazine when writing
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THE HOME OF THE NATIONAL GEOGRAPHIC SOCIETY

An Association organized for "the increase and diffusion of geographic knowledge,"

with headquarters at Washington, D. C.

Copies of the following special maps or publications issued by the Society

may be obtained at 25 cents each:

Chart of the World on Mercator's Projection

(48 x 27 inches), in 4 colors

Prepared under the direction ol the Hydro-

graphic Office

Map of Cuba (12x24 inches), in 4 colors

Map of the North Polar Regions ( 1,8 x 18 inches),

in 9 colors

A Series of 75 Illustrations (45 being full-page)

of wild game

From photographs by Hon. George Shiras,

Map of Alaska (42 x 36 inches), in 3 colors

Prepared under the direction of the U. S.

Geological Survey

Map of the Philippines (23 x 36 inches), in 4 colors

Prepared under the direction of the War

Department and the Bureau of the Census

Map of South Africa (46 x 33 inches)

Prepared under the direction of the War

Department

Map of Northeastern China (36 x 28 inches)

Prepared under the direction of the War

Department

Series of Twelve Maps on the Alaskan Boundary

Dispute

Prepared under the direction of Hon. John

W. Foster, ex-Secretary of Slate

Map of South America (6x12 inches), in 6 colors

Series of Twenty Full-page Two-Colored Charts,

showing storm tracks and method of weather

forecasting

Prepared under the direction of Dr. Willis
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Panorama of the IVrangell Mountains, Alaska
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A remarkable picture, showing scores of lofty
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A Series of 140 Pictures of the Philippines,

showing the types of people, their manner of life

and industries, their country and icountry
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Hubbard Memorial Hall, Sixteenth and M Streets, Washington, D. C.
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A Tour of the World for a Few Cents a Day in the

BURTON HoLM^5

 

FOR YOUR BOY AND GIRL

AT SCHOOL OR COLLEGE

'J^HINK what a tour of the wor

would mean to them, in the

company of the world famous

traveler, E. Burton Holmes,

as companion and guide.

Bacon says that travel is a

necessary part of a liberal

education. The Burton

Holmes Travelogues will

afford your boy or girl

all the pleasures and edu

cation of travel, and will

enable them to talk with

confidence and intelli

gence about foreign cities

and countries and their

people as they are to

day. The New York State

Board of Education and Super

intendents of Schools everywhere

approve the work.

 
FOR THE WOMAN

AT HOME

gPLENDID entertainment is af

forded by the Travelogues.

Thirty delightful tours into the

nost interesting cities and

countries in the world, view

ing the shops and thorough

fares, the customs and

costumes of the people,

historical places and gor

geous scenery — in truth

the great outside world

is brought to the very

fireside of the woman at

home. It has been truly

said that nothing will so

well equip one for conver

sation as a speaking ac

quaintance with the peoples

of foreign countries. There

fore in a social way the Travel

ogues are invaluable.

For the Busy Man

Jh^VERY man to be well informed should have a knowledge of foreign countries and cities

as they are to-day. The easiest way and the best way to acquire this knowledge is to

secure the Burton Holmes Travelogues. They will acquaint you with over four hun

dred rulers, diplomats and prominent people as well as over eight hundred types

of the common people, showing you their dress and manners, their home and

their business life as well as their religions. The Travelogues consist of ten

volumes, size 10 by 7 V, by \% inches. They contain upwards of 4,000 pages

of descriptive text, 4,000 half-tone etchings and thirty full page color j/®^

plates. There is in them a wealth of entertainment and information ' "" '

for your entire family.

11/RITE us to-day for a descriptive booklet containing

specimen pages and color plates. You can only

make sure of securing a set of the first edition of the

Travelogues by writing us at once — This means

cut off the coupon and mail to-day.

McClure's Tourists' Agency Name.

" Fireside Travel "

44 to 60 East 23d Street

NEW YORK CITY / / Address

McClure's

Tourists'

Agency.

44 E. 23d St.,

New York City.

feS Dear Sirs: Please

present without expense

to me specimen pages

and full description of the

Burton Holmes Travelogues.

Please mention this Magazine when writing



AN IMPORTANT NEW WORK BY ONE OF THE

MOST DISTINGUISHED OF LIVING AMERICANS

THE CITIZEN'S PART

IN GOVERNMENT

"A wealth of ex

perience as well as

scholarly knowledge

lies behind them, and

with completeness

and exclusiveness and

splendid verity they

state the nature of

popular government."

—New York

Evening Sun.
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"The able Secre

tary of State is never

obscure in his mean

ings, and almost al

ways when he delivers

a public address has

something worthy of

consideration to say.

These Yale lectures

are not an exception.

They are philosophi

cal, practical and his

torically significant.'*

— Rochester

Post Express.

By Hon. ELIHU ROOT. Secretary of State

Brilliant and stimulating talks on the responsibilities of citizenship, distinguished by

the keen and profound discussion of present conditions and optimistic and practical sug

gestions for their treatment and improvement. A book that will appeal deeply to every

American, of whatever party. It gives the thoughtful and earnest opinions of one of the

most eminent and widely experienced men in active life today and meeting the problems

he discusses.

THE CONTENTS

The Task Inherited or Assumed by
Members of the Governing Body in a

Democracy.

The Function of Political Parties as
Agencies of the Governing Body.

The Duties of the Citizen as a Mem
ber of a Political Party.

The Grounds for Encouragement.

"Elihu Root is one of the most wholesome, clear-headed, and masterful men of

our time. His four Yale lectures on the responsibilities of citizenship make a

contribution to our American ' wisdom literature ' fit to be used as a text book

in every college and high school in the land." —Chicago Tribune.

"Sane, thoughtful, brilliant, and marked by high intelligence, these

lectures might with great profit to the individual and with greater

profit to the country be placed in the hands of every thought

ful American citizen.11—Boston Transcript.

mm . ■ * . i i J j- Send me, postpaid,
It is a vigorous and stimulating book, good reading copies of "The Citizen s Part

for any man, whatever his politics or position in life." in Government," for which 1 enclose

—N. Y. Times Saturday Review of Books. S payment at the rate of $1.08 per volume.

Chas. Scribncr's

Sons, 155 Fifth

Avenue, New York :

THIS IS A BOOK WHICH WILL BE OF VITAL INTEREST

TO YOU. SEND THE ATTACHED COUPON TODAY.

Name

Address
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ROBERT LOUIS STEVENSON

Long-Desired, Inexpensive Yet Elegant Edition

With a LIFE by his friend and literary executor, SIDNEY COLVIN; a

Critical Essay on his Poetry by EDMUND OOSSE, and an Analytical Essay

by LESLIE STEPHEN. The entire set edited with biographical and biblio

graphical notes by CHARLES CURTIS BIOELOW and TEMPLE SCOTT.

Now for ihe first time is presented to the countless

admirers of Stevenson the opportunity of possessing

his famous works in a form worthy of the author's

genius and at a modest price well nigh irresistible.

HALF PRICE-ONLY 65 SETS REMAIN

CHIS edition of Robert Louis Stevenson is the only one which contains the recently discovered,
hitherto unpublished, writings. Until now many thousands of words in Robert Lcuis Stevenson's
most brilliant style, which should have been honored long- ago. have been locked up in the

treasure chambers of a few wealthy collectors. The publishers are indebted to George M. Williamson,
Esq., who placed his wonderfully complete collection at the disposal of the editors. Of particular
interest are Stevenson's various books of travels and his descriptive essays on strange places and
peoples away from the beaten path of the tourist. With him we enjoy the autumn tramp through the
Cevennes, as recounted with so much charm in "Travels with a Donkey," and a canoe trip from
Antwerp to Grez with the same jolly observant companion is ours in "An Inland Voyage." Two winters
spent in exile iu Switzerland produced four excellent essays on Alpine scenery, sports, and customs.
His descriptions of old Monterey and San Francisco are picturesque gems, and in the latter (now forthe
first time published in this country) he predicts the destruction of San Francisco by earthquake and fire.

It is with the South Seas, however, that we identify Stevenson when wethiuk of him as a traveler.
Visions of weird witchery and romance always steal into our thoughts at the mention of these summer
seas, with their trade-winds and coral isles.

In the schooner yacht "Casco " Stevenson takes us voyaging through those wonderful latitudes in
the fierce equatorial sunshine and shows us the long, hollow crescents of palm and while coral, with
sparkling sand glistening as though sprinkled with diamonds. As the wind dies out before the sunset,
we come to anchor iu some lagoon and watch the heavens glow and fade and darken into the blueness
ofthe tropical night. It is the season of the full moon, and we go ashore and walk on the bright sand
under the incomparable luster of a southern moon and in the fitful shadows of the lofty palms.

Stevenson, Samoa, and the South Seas are linked together for all time. No other writer has
described the various groups of islands with such command of words and style, and no other traveler
has explored them with a keener perception or more sympathetic observance.
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THE CHINESE JEWS

By Oliver Bainbridge

THE Chinese history affirms the

city of Kaifengfu to have been

the metropolis of the province

and the seat of the empire during a long

succession of monarchs, till it was at

length overflowed and covered with sand

by a great inundation. It is situated in

a large fertile plain, about 5 or 6 miles

from the Yellow River, and its low situa

tion occasioned its ruin in 1642, when it

was closely besieged by the rebel Li-

Chung, at the head of 100,000 men. The

general who was sent to relieve it con

ceived the fatal design of drowning the

besieging army by breaking the great

bank which had been reared at a vast

cost to preserve the country from being

overflowed by the Great Yellow River.

His project succeeded, indeed, but proved

the ruin and destruction, not only of the

noble capital, but of three hundred thou

sand of its inhabitants, by the violence

and rapidity of the inundation.

Some fifty years after this dreadful

catastrophe a Jesuit missionary, going

upon some occasion into the province of

Honan, found a considerable synagogue

in the city of Kaifengfu. He soon be

came acquainted with some of its learned

chiefs, who introduced him into their

synagogue and showed him one of the

parchments or rolls of the Pentateuch

written in Hebrew, together with the

books of Joshua, Judges, Samuel, Kings,

some of the prophets, and others contain

ing their liturgy and commentaries. They

owned they had lost some of the sacred

books and some of their targums or

paraphrases. This loss was caused by a

violent overflowing of the great river,

which had laid the capital wholly under

the water and had damaged their Torah,

or roll of the Pentateuch, and upon which

they ordered twelve new copies to be

taken from it. Today I find no syna

gogue, owing to another overflowing of

the Yellow River—"China's Sorrow"—

but in its place a dirty pond and a stone

erected on the site bearing the following

strange inscription :

"A monument in memory of the Great

Ching Ching Cenoby. Oh Wu Lo Hau,

the creator of this religion and grandson

of the nineteenth generation of Punku,

the principal ruler of the Mythical Era,

was born in 146th year of the Chow dy

nasty (976 B. C). He proved himself

to be very wise, prudent, and merciful.

He understood the mysteries of creation

and the ideas of creation and could trace

the troubled source of religion. The re

ligious elements were not to believe in

any idolatrous representation and not

to flatter the ghost and fairy, and so
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many people were at liberty to serve his

religion as Cenobites in a manner that

was as free as running water. The suc

cessor of Oh Wu Lo Hau was called

La, and was born in the 613th year of

Chow dynasty. His conscience and be

nevolence were noted by every one as

he traveled to the Lah-na Mountains for

the purpose of informing them regarding

the Scripture. He restricted himself to

fruits and vegetables instead of meat

and bathed and fasted for forty days and

nights. He attended to his duty with the

utmost simplicity and sometimes even

forgot to eat or sleep, but never ceased

to pray with a sincere heart to his God,

for he had obtained a book containing

many sections. In this book there were

strange things that could not be easily

explained—in short, it indicated that the

good was affected by those who became

good, and the evil by those who did not

bear in mind the warning. The succes

sor of La was called Lo Tze Loh, and

received from his predecessor the proper

doctrine and explained the four words—

"ching" (clear), "chew" (pure), "li"

(ceremonial), and "pai" (to worship with

a bow.) The word "ching" means to

"direct your heart singly to one religion."

The word "chew" means "not to be con

fused by any other secular ideas." The

word "li" means "to stand on ceremony,"

and the word "pai," "to worship with

a bow." With these instructions, the

Cenobites were to teach one another in

future.

During the beginning of the Sung dy

nasty (96 A. D.) there was a missionary

surnamed "Li," who was accompanied

by a crowd of Cenobites, and arrived in

China with a lot of western cloth, which

they presented to the Emperor of the

Sung dynastv and became citizens of the

country. Subsequently one of the grand

sons of these people, called "Mu Sy Ta

Pan," was aopointed to do the preach

ing, and another, called "Jen Tu La." be

gan to build a cenoby. It was destroyed

after that and had to be rebuilt at the

southeast of Tu Chai, in the 16th vear

of the Yuen dynasty (1280 A. D.).

The Emperor Tai-Tsu, of the Ming

dynasty ( 1368 A. D.), gave the Cenobites

descended from Li a piece of land for

their building, because he could well un

derstand their Scriptures, which per

suaded the people to do good instead of

evil."

In the 19th year of "Wung Lo" (1403

A. D.) the cenoby was rebuilt, and was

long afterwards destroyed by water, and

the ruined scene that exists now proves

this little bit of narrative.

The vast community referred to in the

inscription has dwindled down to 8 fami

lies, numbering in all about fifty persons,

who have in a great measure forgotten

their characteristic observances through

frequent vicissitudes and varied condi

tions of life.

I reached the main gate of the city of

Kaifengfu (the ancient capital of the

Middle Kingdom) one night about ten-

thirty, with not too favorable an impres

sion of Chinese carts or the shaggy little

Chinese pony, which had a great habit

of tearing off at every opportunity. The

soldiers belabored the massive gate most

industriously for about twenty minutes,

when a small trap-door opened and the

gate-keeper hurled epithets at us that

were volcanic and picturesque. But

when his saffron-colored palm had been

covered with a few coins, his ruffled na

ture became as smooth as a sheet of pol

ished silver, and we entered the ancient

capital of the Middle Kingdom. For two

miles we had to pick our way through

narrow, stinking, slushy streets, packed

with men, boys, horses, goats, sheep,

dogs, cats, and donkeys, sleeping all over

the place, while the changing of the night

watchman's irons and the piercing wail

of ragged, starving, filthy beggars car

ried one for the moment to the land of

"ten thousand curses." What an un-

sneakable jov to reach the residence of

Mr. C. W. Shields, the district inspector

of Chinese posts, who received me with

the courtesy of a prince. We had

scarcely spoken a dozen words when the

magistrate's secretary called for my card.

Next morning, before I was out of bed.
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another dignitary wanted to copy my

passport, and informed me that it would

be well to call at the Foreign Office.

This I did, and found the officials polite

and much interested in the object of my

visit to their city, particularly His Excel

lency Chang Shu Shen, with whom I

paid a visit to the imperial palace, one of

the greatest curiosities in the whole em

pire and situated in the very heart of the

city—a prodigious group of edifices, vast

courts, gardens, kiosks, and palms, sur

rounded with a stately wall of consider

able compass. It contains all the spa

cious and stately apartments of the Em

peror and his family and afforded a safe

retreat for the Dowager Empress during

the occupation of Peking by the foreign

troops. The city gates, pagodas, arches,

towers, castles, banks, and other public

buildings display a magnificence that

must have been truly grand prior to the

sad havoc wrought by the flooding of the

Yellow River. A number of new, rickety-

looking pieces of printed yellow and ver

milion rice paper, pasted on the doors of

every house and shop, I discovered were

prayers against the evil influences of the

foreign devil that had just arrived, and it

was with considerable difficulty that I

managed to get through the tremendous

crowds, gathered in the streets to hear

the foreign devil speak and curse him as

he passed.

During the first three days I located all

the temples and mosques likely to afford

me any data, and on the fourth morning

visited the ruinous site, which gave no

evidence of the magnificent synagogue

that once stood there or the wealth of its

community, save for a weather-beaten

commemorative stone that told the story

of these people. While I was photo

graphing and rubbing this stone, thou

sands of Chinese gathered around, and

they came to the erroneous conclusion

that I was a Jewish rabbi come to succor

Chinese Jews, which the Mohammedan

portion did not particularly relish, owing

to the fact that a great many of the Jew

ish community had merged into Moham

medanism through persecution and dis

tress. The Chinese always referred to

the Jews as the "sect which pulls the

sinews" and as the "Mohammedans with

blue bonnets," because they wear blue

bonnets as well as take off their shoes

during all religious ceremonies.

One handsome, intelligent Chinese

Jew came forward and introduced him

self, inquiring very diligently the reason

of my taking the photograph and rub

bing of the stone that spoke of the

grandeur of his ancestors and their syna

gogue. I told him that I wished to in

form the Westerners, who feel the deep

est interest in the Jews, because our

Christian religion has come from a

Semitic race. The long line of noble

men to whom the Jewish nation has given

birth, from the time of its founder, Abra

ham, and the fearless testimony which

since the days of captivity it has borne to

the lofty truth that there is one God, and

none other, must ever give to the scat

tered people a large place in our venera

tion and love. Only it must be no blind,

but a pure and true, veneration, born of a

careful study of all they have been and

all they have done. I persuaded him to

come to the house, and he unfolded the

following remarkable story:

"My elder brother—I am not yet forty

years old, but I have thought and talked

much with my friends about our ances

tors, who were rich and numerous and

who worshiped in a fine synagogue, built

on the land presented to them by the

Emperor Tai-tsu. This synagogue, you

know, has been swept away by 'China's

Sorrow' [the Yellow River]. Our an

cestors came to this land from the north

west nearly three thousand years ago,

and had with them a roll of the law that

was very ancient and in a language that

we do not understand today, because we

have no teachers. The beautiful syna

gogue had a number of courts, and in the

center of the first there was a large, noble

arch, dedicated to the Creator, Preserver,

and Father of all men. The second com

prised sacred trees, and the houses of the

good men who cared for the buildings.

The third had many trees, and on its
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walls tablets in memory of our great

Chao [a Jewish mandarin judge, who

rebuilt the synagogue on one occasion]

and other holy men. It was very large

and contained the Hall of Ancestors, the

brazen vases of flowers and the censors,

in honor of Abraham and others. The

nerves and sinews were extracted from

animals slain for food in this court.

"The synagogue itself was small, but

exceedingly beautiful, and in the center

was the throne of Moses, a wonderfully

carved chair, covered with embroidered

silk, upon which they placed the sacred

book while it was read. Above the

throne, in letters of gold, were wise and

good words our ancestors brought from

afar: 'Hear, O Israel : The Lord our God

is one God, Blessed be the name of the

Glory of his Kingodm forever and ever,'

and ■ in another part of the synagogue,

'Blessed be the Lord forever; the Lord

is God of gods and the Lord ; a great

God, strong and terrible.' Near the

arch on which these last words were

written our ancestors always washed

their hands except the chief [rabbi], who

entered the 'House of Heaven' [a little

square room, which none but the rabbi

can enter during the time of prayer].

In the 'House of Heaven' the rolls of

the law were kept in silken curtains, and

on the western wall the Ten Command

ments were written in large golden

letters.

"Our ancestors suffered many hard

ships, for the Chinese officials objected,

and with force, to thair slaughtering

animals for themselves. Even today they

object to our circumcision, which they

denounce as a barbarous and cruel prac

tice. Our lot is truly sad, thrown as

we are amidst enemies, unsupported and

slowly overwhelmed by our surround

ings. We are a pitiful remnant of the

past, and there seems to be no mor

row^ for us—the dawn is dark with tears."

I asked him if they had any scrolls

today, but learned that the majority had

been destroyed at different times ; but

they did manage to preserve two, one of

which they sold to a missionary because

they were starving, and the other was

blown to heaven in the following manner :

One day a foreigner visited this city and

asked to see the sacred scroll ; but when

they opened the ark they found it quite

damp and laid it upon the grass to dry.

A wind came, and it disappeared into

the unknown. The probability is that

the foreigner by some trickery secured

the scroll, and led them to believe that

the wind had carried it off. Early in

the following morning eight of the Jews

(the whole of the male community) called

and gave me much valuable information

regarding the Mohammedans and Con

fucians, who had stolen many things from

the Jewish ruins, including the ark of the

Sepher Torah, and Jewish tiles bearing

sacred inscriptions. This made me de

sirous of locating and, if possible, secur

ing them. After much difficulty and

tipping I persuaded my visitors to be

photographed, and then, accompanied by

Mr Shields, My Hu (my interpreter),

and two soldiers, I visited mosque after

mosque, which excited and annoyed the

Mohammedans, who mistook me for a

Jewish rabbi in disguise.

The fourth proved to be the one I

wanted, for in a small room I saw the

ark on a table, and made toward it, when

the crowd objected and pushed me out,

emphasizing their disapproval in no un

certain manner. The soldiers were help

less, but I had a strong suspicion that

they were at heart with the mob. The

climax came when I clambered on the

roof of the mosque and began to examine

the tiles, for thousands of Chinese sur

rounded the mosque, yelling out, "Kick

the devil's stomach !" "Batter his devil's

brain on the stones !" "Kill the Jew !"

"Choke the sinew-puller!" "Tear the

foreign devil's entrails out !" and other

diabolical things too numerous and too

disgusting to mention. The majority

were armed with bricks, clubs, or knives

and were mad with rage. Every second

I thought would be my last, for the fury

of the Chinese mob beggars all descrip

tion.

A happy thought flashed through my
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mind and, quick as lightning, I pulled out

my folding camera and turned it toward

them, thinking to photograph the mur

derous beasts before they butchered me.

The shock was tremendous ; they dropped

their bricks, knives, and clubs, and

crushed and jammed one another in their

rush from the "devil's glass." My friend,

interpreter, and soldiers very discreetly

banged and fastened the doors after

them, and the interpreter explained to

the Mohammedan priests that I was not

a Jew, but a British traveler, and only

wanted to see these things. They said if

I would promise that in the event of the

Jewish synagogue being rebuilt their

mosque would not be interfered with,

the people would be pacified and permit

me to see the ark and examine the tiles.

They are much afraid their mosque will

be destroyed if the synagogue is rebuilt,

in order to get tiles which they have

stolen. I promised everything they

asked.

The ark (an old cylindrical case) is

purely Jewish, but the missing scroll they

informed me could not be seen, for it

was in a secret place. That evening,

about eight o'clock, four boxes of sweets,

cakes, and two baskets of tea were sent

to me by the priests, with the kind greet

ings of the people, who had decided to

present their "elder brother" with the

ark, which they did the next morning.

When the Chinese make a present they

expect something equally valuable in re

turn, so I sent a few dollars to each

priest, which proved to be a lucky move,

for I experienced no more trouble during

my stay.

The Confucians are more kindly dis

posed toward the Jews than the Moham

medans (who always pull their gowns to

one side if they meet a Jew, which in

China is a vile insult) ; and so on visiting

their temples I had no difficulty—in fact,

one priest accompanied me to a small

temple in the southeast corner of the city,

where they have what is left of four

large marble pillars, taken from the Jew

ish ruins in the early part of the sixth

century. It is interesting to note in Chi

nese history that at this time the Empress

Dowager Ling, attended by the imperial

consorts, ladies of the palace, princesses,

and others of high degree, ascended a

lofty hill and abolished the various cor

rupt systems of religious worship, ex

cepting that of the foreigner who prayed

toward the west.

The broken pillars found in the Con

fucian temple prove that the synagogue

was a place of considerable size and

beauty. It did not resemble the great

structures of Europe, on which untold

wealth has been expended in obtaining

the highest architectural art; neither

does it remind one of the modesty of the

form of supplication. This unique feat

ure, as well as the fact of the chief cover

ing his face with a gauze when reading

the laws, points to the antiquity of the

hidden tribe, who are but one of the

many tentacles torn from the main body

of Jerusalem. A short distance from this

temple I found an old, long, narrow stone

in the side of an empty mud hut, which

bore traces of an inscription dealing with

a "Foreign heaven chapel," in which the

foreigners that "pluck the sinews" fast

and weep together. I sent for two of the

most intelligent Jews, who were not

aware of its existence or location, and I

enjoyed their unmistakable surprise.

On the second visit of the Jews to my

house I expressed a desire to see their

wives and daughters, and learned very

promptly that it would be impossible, as

the other Chinese women would say "bad

things" (the Chinese are undoubtedly the

most evil-minded people on earth) and

make their lives even harder to bear, but

if I wanted to take a photograph (this

was suggested with pecuniary anticipa

tions), I might come to an appointed

place in a closed cart with a peep-hole,

and instruct my interpreter as to how the

photograph was to be taken. I embraced

the opportunity, and made an appoint

ment for the following day, and secured

fine pictures of the Jewish women and

children, who had never looked into the

devil's glass before. That evening my

"elder brother" called again, and one old
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man asked me to present a petition

(which he handed to me) to the Jews of

the West, so that they would fully under

stand their wretched condition and help

them before they are lost in the ''everlast

ing darkness." The moment has arrived

for immediate action, not only by the

Jews, but by all the Christian bodies ; for,

when we take into consideration the very

significant fact that the whole Christian

world is indebted to the Jews for their

religion, which is the basis of Christian

ity, and for the careful preservation of

the books of the Old Testament, it would

only be a slight recognition of the world's

indebtedness to the Jews if this appeal

from the center of China receives the

consideration it so richly merits.

TIRNOVA, THE CITY OF HANGING

GARDENS

By Felix J. Koch

IT was all because of a tourist—a

plain, purposeless tourist, who didn't

care to travel long stretches at a

time, and who I had lured into accom

panying me into Bulgaria—that I chanced

upon it. We were doing the sites of the

Turko-Russian War, just at the time

that Port Arthur was hanging fire, and

from Plevna the route lay toward Shipka

Pass. That is a pretty good trip, judged

by Balkan methods of travel, and Friend

wanted to break it. The guide book

didn't promise much en route, and he

"found no opportunity." At last, in a

fine-print paragraph of Myer, the Bae-

decker of southeastern Europe, he "found

his opportunity."

"Why can't we overnight at Tirnova?"

he pleaded. "Von Moltke calls it the

most charming spot in the world. Listen

to this"—and he proceeded to read a

page or two of descriptives : blue, oriental

skies, picturesque costumes, frisking

lambs in green meadows, etc. The days

were hot, the cars were dusty, the chef

de la gare, or conductor, an arrant swin

dler ; and, to tell the truth, all Bulgaria is

so picturesque one is loth to go through

any faster than he must.

I put on an air of condescension, and

said I was willing to try Tirnova. So

we bought tickets for the town.

At half-past four we were deposited

by the Bulgarian State Railway's trans-

Rumelian flyer at Tirnova. The sight

was not inspiring. Some meadows ;

some mountain "go-cabs"—such as I

have found at home only in the feud

belt of Kentucky—and a mother with

a baby. The baby's cap was covered with

spangles that were picturesque, and so

I snapped a picture of her.

But this did not phase us. Over the

Balkans, railways purposely avoid the

towns. I am told the custom arose from

old Turkish times, when cities paid great

bonuses to the railway regime to be

avoided, in order that rascally soldiers

might not be dumped in their midst

between trains. Today, however, I am

inclined to believe it is the work of local

politicians, in order to give the cabbies

of their constituency a chance to make

a living at the expense of the stranger.

A pretty country road wound off, and

down it the cabby bore us—down among

partly-forested palisades that stretched

to yellow cliffs rising up from a pretty,

winding river. Far ahead were other

cliffs, and on this perched the town—

Tirnova the Beautiful—every house a

blaze of color : the roofs of red terra

cotta shingling: the walls painted over in

washed-out pinks and browns : the eaves

and cornices set in relief by heavy beams

that are browned to black by age. Yel

lows and blues marked other homes. We

stopped to take in the perspective—a sec-
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ond Naples from the sea—for here, too,

the homes are three and even five stories

high, a most rare architectural form for

the Orient.

We rounded the hill, one of the two

steep palisades upon which Tirnova

stands, and drew up at the Boris, the

Waldorf-Astoria of Tirnova. In my

journal I set down my first impression

of the house as "nice, but primitive."

A correspondent takes notes as he goes

along, and it is interesting to see how

his opinions change with the fleeting

hours. We followed the German-speak

ing host up one of those quaint winding

stairs that recall to an American Tom

Corwin's home, and secured a room, a

chamber with a charming view over the

Sorrento of the Balkans.

Then the tourist and I ventured out

to "do" Tirnova. From our window we

had solved its peculiar topography—the

town stood on two sides of a gigantic

mountain, into the valley at whose base

another mountain jutted, with the rem

nants of the suburbs. It was from these

slopes, then, that the houses rose, narrow

and tall, and of every contour, as they

stood in tiers, ever higher, along streets

that zigzagged and ambled, so that one

never quite knew if the destination was

the top or the base of the mountain. Con

sequently houses stood at the upper side

of the roadways only, and as one saw

the passing burros from below they ap

peared to be threading the housetops.

The illusion was a most distinctive one,

reminding us of the grazing donkeys of

Iceland, who inhabit the roofs of their

masters' cottages. There was another

curious feature to these buildings of Tir

nova. Usually the Balkins are not

overly generous in the matter of win

dows, and here especially, where the

window-panes are of the many-divided

varieties abundant in New England a

century past, and are set double against

the cruel upland winters, the number of

windows might be taken as an indicator

of the size of the purse. But it matters

not, with rich or poor, on that side of

the house which faces the beautiful river

—and the side is usually the rear—win

dows are ubiquitous, and to those of us

accustomed to the Turkish bazaar, to

find windows in the rear wall of a Bul

garian booth comes as a decided surprise.

At these windows, and at those beside

the street itself, lace curtains, or curtains

of a native reed matting, painted in

gaudy figures of forms animate, hang,

making even quainter the scene.

The great charm of Tirnova, however,

lies in its balconies. Every home—and

it must be remembered that store and

home are synonymous in the nearer East

—has a door, very largely of window

glass, in the center of the second-story

front, opening upon a little balcony,

where oleander shrubs in heavy green

tubs blossom the summer through. There

the lady sits to sew, or to watch her little

ones, or to lean down and chat with pass

ing neighbors. At either side of the bal

cony is a single window, and in rainy

weather she retreats to these. Strangely

enough, at Tirnova homes of the rich

are limited to two stories ; it is the poor

who inhabit the tenements, the four and

five story structures. But to return to the

balconies. Many of them, not content

with the oleanders, will have an arbor of

grapevines stretched over them, so that

the Bulgar dame may sit enshrined in a

bower of foliage, from which she may

pluck at will the juicy pendent bunches,

casting the hulls down on the passer on

the narrow sidewalk, or oftener in the

comparatively broad street below.

But we are picking Tirnova to pieces

—analyzing it, and that robs it of the

charm of the ensemble. We must ramble

out of doors, here and there, in and out,

in this Nibelungen-land, noting this and

that as it comes and goes, to enjoy the

whole. Let us follow the street as it

may go. At one hand the houses rise

dense, owing to the varying heights and

forms, and here the gilded cupola of a

Bulgar church breaks the monotone.

Now we descend the hill, and upper

stories overhang, as they do at Niirn-

berg, but here so close as almost to

touch the neighbor's wall, and we walk
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in perpetual dusk. We emerge on an

open square, pass a landau covered, as

is the Balkan custom, with white linen

covers inside; continue toward the bar

racks and to the market-place, a struct

ure of lattices bisected for stalls, and

then reach the heart of the city. We

look back and catch sight of the roof-

gardens. The tenement-dwellers have

the second-story balcony, too, but there

are no balconies on floors above, and so

they must needs take their airing and

their week's washing out upon the roof.

There, among the shrubbery, people sit,

as do our own fashionable New Yorkers

thousands of miles to the westward.

The street is growing uneven now,

owing to the flagstones loosening, and in

places a step runs across the way, and we

find its elevation changed considerably.

Here there are stores of caps and shoes;

there are kavanas, where the Turkish

coffee is served in handle-less cups ; and

there arc other shops presenting but two

doors, and not a window to the street,

and on their doorsteps the "Jew gera

nium" blossoms, for these folk are inor

dinate in their love for flowers. Up

above, the balconies are growing richer

now—the posts with the strands of dry

ing onions are replaced by graceful iron

work, but we are still among the trades

people of Tirnova. Here is a bake-shop,

one wall almost open to the road, showing

the whitewashed earthen oven, and the

booth with the round, half-brown loaves

of bread. Next store is a money-changer,

a most necessary factor of Balkan life,

where there is the coin of so many coun

tries ever current. Four cents on $1.80

is the rate he charges us, and he is most

satisfied with his commission. Beyond

are bazaars with eatables and more with

hats and clothings—stores with slippers

and costumes—and in all of them the

friendly natives, only too glad to let the

"Amerikanskv" look over their wares,

if they may be permitted to stare at him

in return. Bulgaria may be a brigand

land, and there are parts of the southern

frontier where it must be admitted we

did not feel any too safe, but Bulgarian

people as a whole are among the friend

liest in the world to the stranger within

their gates.

We turn into a road of cobblestones

not five feet wide and take to the heights.

The lowest story of the houses here is

windowless, built of stone and mortar,

with heavy wooden doors and heavier

iron knockers, and a tiny barred window-

let at one side of the entry, to serve as

peep-hole before admitting the visitor.

It reminds one of Ali Baba and the Forty

Thieves, to see the donkey trains stop

before these doors, while curious, tur-

bancd muleteers knock and await admit

tance. Here the upper, slightly pro

truding second story is of plaster over

lathwork—white save for a stripe of blue

along every corner, or else left the hue

of the dried mud that coats the laths, and

adorned by Maltese crosses of pine

beams. Here and there the lattices be

speak a Turkish harem ; but the Turk

has almost evacuated Bulgaria, and his

call and his costume are rare. Out of

this quarter, and in the next, the window's

come still higher up the wall : the houses

face sidewise, as in Roumania, and upon

little gardens among the flagstones, and

we come out on the tall, tapering fire-

tower, the "center" of a Bulgarian town.

The view from this point and from

a slight bluff just behind is one that is

incomparable. Not even Naples at sun

down, nor the Georgian Bay, nor the

Bocches di Cattaro, can leave such a

lasting impression as this ; for they one

and all lack the timings of color that

these tiers of homes on either side pre

sent, with the mountain frowning up be

yond and an ancient Turkish mosque, of

the sort that old Bethlehem has in the

pictures, on the crest of its slope.

There was a tempting little tavern

here, and we dropped in to taste of the

native beer and the undried figs that

the place afforded ; then we continued the

pilgrimage. We had found the East at

last, the East of story books. The alley

ways grew ever narrower—in fact, so

shrunken that in spots men with the

yokes for bearing water barrels on their
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shoulders could scarce pass. Where

they broadened, verandas appeared on

the street side of the houses, and there

were little windows, into which we might

peer, upon whitewashed rooms, with

iron bedsteads and a few sacred pictures.

Some schoolboys, playing in the

shadow of a garden wall, sprang to atten

tion and saluted as we passed, and we

noted their caps, the rims of alpaca, the

top a flat piece of scarlet cloth, with a

Maltese cross of gilt. Both boys and

girls wear a set form of clothing in Bul

garia, altered just a trifle, according to

their grade ; so that if mischief is done

by the young, one needs only to go

through the particular schoolroom to find

the offender. This uniformity likewise

does away with the envy between poor

and rich.

Again, a peddler passes by, but in Tir-

nova both these and the beggars are few.

Peasants in costume are met now and

then, though European dress has the

preference.

In a booth, among the number of local

views offered for sale, we find a souvenir

post-card with the profile of Roosevelt.

In contrast, pictures of Prince Ferdinand

are decidedly rare ; and yet the Prince

is quite popular.

Tirnova is closing her shops for the

night. The strings of flat, red, dried

sausages, suspended before the booths,

like a row of the seeds of the thorn tree,

are being taken down. An army officer,

in coat and cap of white and blue trou

sers, takes his roast of mutton, and the

butcher shuts the door. The manna in

the fruit stores is being stowed away,

and where fancy candles are on sale a

Turkish woman, her face covered save

for the space between upper lip and eye

lids, scurries by, intent on one last pur

chase. One building, much like an ar

cade, but open to the sky, houses a scries

of stores, and these, too, are closing.

We were going to enter some of these

when Friend, in that convulsive way of

his, grasped me by the arm.

"Look! Oh, look! There is the Pride

of Bulgaria !" and he sighed nervously.

I looked in the direction in which his

finger turned, and there, on the balcony,

was a Madonna of the Balkans—one of

those rare beauties of the south Slav race,

which is not especially noted for its beau

tiful women, who linger in one's mem

ory long after every other iota of their

towns and homes has been forgotten. My

Lady of Tirnova was a subject for the

artist's brush, as we saw her, framed by

the window of a quaint three-story home

of pink, and with the flowers of the por

tico forming the base of the picture. Her

eyes were of the brown-black of the lower

Balkans ; her skin was tanned to olive ;

her face had the smile of an upland girl,

and her hair, parted in the middle, was

of the hue of the raven. She was indeed

a Juliet for a Balkan Romeo. Nor would

she be party to the least flirtation, but,

catching our eyes, she turned her head,

showing a half dozen tiny braids emerging

from the rear of the head-kerchief, and

disappeared into the chamber. Friend

went into the bakery below and bought

a loaf of native bread "to munch," he

said, though he fed the greater part to

the pigs and the ponies we met on the

Prince's highway ; but I forbore to ques

tion, save to remark that the native folk

were watching us askance at such ex

travagance. Bread is four full cents the

loaf in Tirnova.

Three schoolboys, speaking French,

followed us, and then became our guides,

taking us where old Turks argued in the

meat bazaar, among hanging, dripping

sides of lamb, and where the ox teams

drew the heavy carts into the noisy

smiths' quarter, where countrymen, in

turbans and striped shirts and bloomer-

pants, brought their ponies to be shod ;

and then to the very outskirts, where the

African buffalo is seen, nestling beside

the carts to which he is hitched, while the

peasant does his errands in the town or,

later, builds his camp-fire at the bison's

side, and, gathering his family about

him, roasts the piquant paprika (the

mango, or good angel of the Balkans)

and drinks his wine, the scene resembling

most a prairie encampment in our own
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West, back in the days when the Repub

lic was young. Friend, however, was not

interested. Juliet's image still hung in

mist before his eyes. Not even the army

officers at the fort, one of whom had been

in New York, could shake off the dream :

and so we turned to the hotel for supper :

then I to the note book and he to—bed.

while a graphophone on the floor below

pealed out snatches from Carmen.

GEOLOGISTS IN CHINA

THE Carnegie Institution has just

published the first two volumes

of the report of its geological expedition

to China in 1 903-4. The report is en

tirely technical, being intended only for

the information of geologists. But the

authors have included a large number

of unusually handsome illustrations,

which give a general interest to the work.

Through the courtesy of the Carnegie

Institution, several of these pictures are

printed in the following pages. With

the exception of the extended geological

research in China by Baron Ferdinand

Yon Richthofen, thirty years previous,

this expedition by Messrs Bailey Willis,

Eliot Blackwelder, and R. H. Sargent is

the only geologic exploration of China

that has been made, and the results ob

tained give the report unusual value to

geologists.

MAP OF AFRICA

THE December number of the Na

tional Geographic Magazine

will contain a large map of Africa, 15

by 20 inches and in seven colors. The

map will show the latest explorations,

giving the routes of the principal explor

ers of the continent, and also the posses

sions and spheres of influence of each

European power. It will also show all

railway and telegraph lines, constructed

and proposed. In view of the recent

rapid commercial development of nearly

all sections of Africa, and present interest

in Morocco and the Kongo, it is believed

the readers of this Magazine will find the

map particularly useful.

 

Photo by Bailey Willis, Carnegie Institution

Cultivated Terraces in Central China
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Photo from David Fairchild, U. S. Dep't of Agriculture

A Zanzibar Maiden



 

Photo from David Fairchild, U. S. Dep't of Agriculture

In German East Africa
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Photo by Thomas II. Kearney, U. S. Dep't of Agriculture

An Unusually Fruitful Date Palm, Tunis

The heavy bunches of fruit have been "straddled" to prevent the breaking of

the stalks



 



KOYASAN, THE JAPANESE VALHALLA

By Eliza R. Scidmore

THE Japanese Valhalla, the na

tional necropolis, the greatest

graveyard in the Empire, is in

the sacred green grove of cryptomeria

crowning the summit of Mount Koya, in

Kishiu, some forty miles east of Osaka,

in the heart of the oldest Japan. The

site was chosen eleven centuries ago by

Kukai, the Tosa priest, best known by his

posthumous title of Kobo Daishi, a most

conspicuous and interesting figure in

early Buddhism.

Kukai had a miraculous birth, an ex

citing novitiate, and, being sent to China

as a government student, he succeeded to

the mystic- and occult doctrines of the

yogi sect, as brought directly to China

from India by two Hindu patriarchs and

transmitted through seven chosen abbots

to himself. Before he left the seat of

continental culture and learning, with his

sacred books, pictures, and articles of

temple service, he hurled his mace, or

tokko, in air, and it flew through space to

land in the branches of a tree on Mount

Koya—like the golden torje at Lhassa,

which flew through the air from India.

Guided to the spot by the celestial ra

diance streaming from the tokko, Kukai

fulfilled his vows of building a temple

there, and for the final years of his life

he taught the mystic Shingon doctrines,

the occult, secret laws, in the mountain-

top monastery.

One meets memorials and traditions of

Kobo Daishi in every part of Japan, but

at Koyasan he is naturally all-pervading

and supreme. That forceful person could

have known no rest during his brief span

of sixty years, for ten men could hardly

have built all the temples and the shrines,

carved the statues, painted the pictures,

planted the pine and camphor trees,

climbed the mountains, lighted the lan

terns, started the sacred flames, or per

formed all the miracles attributed to him.

He lived and moved in an atmosphere of

the supernatural, it would seem, time

doubtless adding to the number and qual

ity of his miracles and attaching any stray

miracle to nis credit. It was his early-

manner, or first style in building, to con

struct a temple in a single day, bidding

the setting sun stand still and light the

workmen at their tasks—and in proof one

such temple is shown intact today on the

shores of the Inland Sea. At Nikko he

persuaded the mountain priests and saints

that their rude deities and Shinto spirits

were but manifestations of Buddha. He

raised temples and shrines there by the

score, and hurled his brush across the

Daiyagawa to write a Sanskrit word on

an inaccessible rock, which every tourist

may see distinctly to this very day. An

image of Fudo which he brought from

China was carried to the seat of domestic

war, and after three weeks of ceremonies

and incantations by a great body of Shin

gon priests, the rebels were overthrown,

and the image remains the object of uni

versal pilgrimage at the great temple of

Fudo at Xarita. He once exorcised

dragons by spitting at them the rays of

the evening star, which he held in his

mouth, and he cast magic spells and

transported himself, or his astral body,

at will. His followers believed the great

yogi to be the reincarnation of one of

Sakya's disciples, and the scoffing priests

of other sects were in time so dismayed

by his miraculous power that they were

converted, bowed to the pious juggler,

and flocked to his temple of Toji, in the

Article and photographs copyrighted by the National Geographic Society, 1907.
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southern quarter of

Kyoto, to be taught

the mystic doctrine.

HOME OF MYSTICISM

AND MAGIC SPELLS

While his powers

and vogue were

greatest he removed

to Koyasan, whose

seclusion was better

fitted for the teach

ing and practice of

yogi doctrines, the

meditation and pro

longed contempla

tion of the abstract

that induces occult

power. There mys

ticism abode. In

cantations, magic spells, crystal gazing,

and hypnotic trances, engrossed the com

pany of expectant bodhisattvas, who in

this coldly analytical day would be termed

a company of neurotic priests, worn by

fasting, exposure, and sleeplessness until

subject to extreme hallucinations. It was

a seminary for secular learning as well,

since Kobo Daishi had brought back with

him all the arts and culture of the Tang

dynasty, when Chinese civilization was at

the height of its greatness. Arts and let

ters were intimately connected with the

new religion and the Buddhist priests

were the disseminators of all Chinese

culture. The monasteries were so many

academies of continental learning, and

the Emperor and his court were fervent

disciples of the Chinese-taught philoso

phers. As painter and calligrapher, Kobo

Daishi was foremost in his time, and his

greatest service to his country was the

reform of the syllabary, the introduction

of the hiragana, by which forty-eight of

the commonest signs were arranged in a

fixed order—the whole syllabary giving

the sense of one of the sacred Sanskrit

sutras. For the benefit conferred by the

new alphabet, he is regarded as the patron

saint of calligraphy and the literary art,

the deity invoked by all poets, painters,

authors, and toiling schoolboys.

 

Priest and Women Pilgrims to Koyasan

100,000 PILGRIMS EACH YEAR

After a strenuous life of sixty years,

he announced the day and hour of his

death. A great conclave of priests as

sembled, and at the prearranged time the

great abbot passed from meditation to

trance, and was borne to the waiting

tomb, where he sits today, sleeping in

the peace of Nirvana, until Maitreya,

the future Buddha, shall come. For this

reason the Shingon Buddhists have be

lieved that those who lie beside Kobo

Daishi at Koyasan shall waken with the

sleeping saint, the entranced yogi, and

with him pass to the Great Pure Land.

After the lord abbot had fallen asleep

on Koyasan in 838, he was canonized,

given the posthumous title of Kobo

Daishi (Great Teacher Spreading about

the Law), and his tomb became a popular

place of pilgrimage. One hundred thou

sand pilgrims visit his mountain-top tomb

each year, and ten thousand and more

climb the heights on the death anniver

sary, April 26. Many wait for that day

to carry with them the tablets and ashes

of those whom they would have trans

lated to the future heaven with the saint,

to Jodo, the Pure Land of Perfect Bliss.

Even very aged people will insist upon

the pilgrimage when they are unable to
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The Images of Jezo, Benten, and Fudo

To throw water over them henefits the souls of ancestors (see page 663)

walk, and are hauled by ropes up the

steep paths, with zealous children sup

porting them, lifting and placing their

feet for them, since real merit cannot be

acquired if one does not make the ascent

on foot.

EVERY GREAT JAPANESE FAMILY HAS A

MONUMENT AT KOYASAN

Every great family in the Empire has

a monument or cluster of tombstones at

Koyasan ; the humblest may freely go

and cast a fragment of a cremated body

into the well in the Hall of Bones beside

Kobo Daishi's tomb ; and ihais or mortu

ary tablets are deposited by thousands in

the temples and monasteries on the moun

tain summit, where there are morning

and evening services in honor of these

dead souls. The poorest go in pilgrimage

with staff and bell, carrying a bit of in

cinerated bone to cast into the deep pit or

ossuary, and the greatest repair there

with all the state and trappings of luxu

rious woe to inter precious ashes or cele

brate death anniversaries with splendid

service.

A nobler setting or more splendid sur

roundings could not have been chosen for

the group of temples that grew with the

centuries in the midst of this forest prim

eval, for the Koya Maki, the species of

evergreen cryptomeria peculiar to this

mountain, lifts a rough reddish trunk

high in air before branching, and its

needle foliage is bunched in dark, blue-

green masses that form dense canopies

of shade. The vast cathedral aisles of

Koyasan are rivaled only by the ma

jestic avenues and Druidic groves of

cryptomeria at Nikko. A great fire in

1844 destroyed the noble five-storied pa

goda, the Kondo, or main hall. In

1888 a second great fire raged for two

days and swept away priests' houses and

small structures by the acre. In spite of

such disasters, Koyasan still possesses

many unique and splendid structures and
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remains a treasure-house of ancient art.

Koyasan's first temple was but the cen

tral one of a great group of monastic

establishments that were gradually built

round it, and the green grove rang with

the voices of many thousand priests

chanting the sutras night and morning

in a thousand shrines. To found a mon

astery and mortuary temple on Koyasan

was an act of great merit and the height

of all religious ambition. It was the cho

sen asylum of those who would forswear

the world, a refuge for retired and abdi

cated rulers, and its cemetery became the

haven of heroes, the abode of saints, a

hall of fame. Riches and revenues, lands

and treasures, were heaped on the moun

tain communities through all the ten cen

turies before the Restoration. Every

distinguished name in Japanese history,

letters, and arts is graven there some

where, either on the tombstone in the

great cemetery or on the tiny ihais, that

are ranged by thousands in the halls of

tablets attached to each monastic estab

lishment. Night and morning big bells

boom and silvery gongs ring the call for

services for these departed spirits ; sacred

flames burn continuously near them, in

cense rises, and fresh offerings are made

each day.

POVERTY AFTER CENTURIES OF UNTOLD

WEALTH

Held sacred for eleven centuries, Koy

asan knew only honor and an increasing

accumulation of wealth until the Restora

tion, when, with the downfall of the Sho-

gun and the disestablishment of Budd

hism, neglect and impoverishment came

to the priestly commune. The lands

were taken away, the rice revenue and

tribute ceased, visitors and pilgrims were

few, and the offerings scant. An anti-

Buddhist governor ordered the closing of

1,000 monasteries, whose buildings and

contents dropped away in mould and

ruin. The contemplative brethren, who

had never known rice-winning, produc

tion, nor industry of any kind, soon faced

starvation. Beside the riches in statues

and paintings with which Kobo Daishi

himself had dowered the place, rulers,

princes, and worshiping visitors had

given it masterpieces of contemporary

art ; many rich collections were left the

temples to secure perpetual services for

the repose of the owners' souls, and the

treasures stored in the two thousand tem

ples and their godowns were incalculable.

The Restoration seemed to have

sounded the downfall of the great estab

lishment. Old priests died of discour

agement and hardships, some priests re

turned to their families, others went out

to active lay life, and the diminishing

company on Koyasan's summit eked out

a bare existence. The occasional surrep

titious sale of a painting or art object

from the enormous store of such gifts

accumulating and lying unused for cen

turies supplied their immediate necessi

ties. Enthusiastic purchasers boasted so

loudly at the capital of the treasures of

art they had acquired in temples in the

hinterland that suspicion fastened upon

Koyasan. An imperial commission was

deputed to visit Koyasan, investigate,

catalogue, and photograph what re

mained—all such objects thenceforth to

become definite and inalienable "treas

ures of the Empire." It was then that

the great fire of 1888 providentially de

stroyed neglected monasteries and go-

downs suspected of spoliation. Koy

asan's treasures have especially enriched

three great collections in America, and

serve a noble purpose in spreading

abroad the superior glory of oriental art.

The remote, mountain -top monastery

and necropolis has best preserved its an

cient atmosphere to this garish day of

progress ; has longest retained its sacred-

ness and seclusion, its atmosphere of old

Japan, and of true religious calm. In

those Druidic groves contemplation, med

itation, and sacred offices seem naturally

the sum and end of daily life. It is the

most elevating, inspiring, and deeply

touching place of religious pilgrimage in

all Japan, and until the storm-time suc

ceeding the Restoration, the rigorous

Buddhist rules forbade women to set foot

upon the sacred mountain—for which
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reason, probably, they are the most

zealous and numerous visitors now. Be

fore Dr Dresser's visit in 1878, who

went at the request of the Japanese gov

ernment to view its art treasures, only

three foreigners had visited Mount Koya,

and their numbers were rarely equaled

for many years afterwards. Until the

railway penetrated the valley of the Kin-

okawa, there was a long jinrikisha ride

of forty miles preceding the steep climb

on foot or the penitential ride in kago

for nine miles up the steep side of Koy-

asan.

The last part of the ascent is very steep.

It needed all of Kobo Daishi's engineer

ing skill to lead the path up by forty-

eight turns. Wherefore it is called the

I-ro-ha-zaka, in allusion to his arrange

ment of the syllabary beginning with

those characters. The kago, which is a

luxury of comfort for the Japanese, with

their flexible, well-trained joints and

philosophic, acquiescent temperament, is

a penance for all his sins to the foreigner

with his useless bulk and unaccommodat

ing knee-joints, and he is usually willing

to acquire merit by climbing that last half

mile of the I-ro-ha-zaka on foot.

A rude temple to Fudo guards the

black back gateway, and everyone pauses.

A discriminating pair of priests appraise

and classify arriving pilgrims, and one is

billeted, as his consequence and quality

or his credentials declare; either to the

gold-walled, silk-bordered mats of the

abbot's palace, to lesser monasteries, or

to the plain houses for the plainest people

attached to the plainest establishments.

The unknown foreigner and his profes

sional guide are usually assigned to the

least pretentious places, bundled in with

Osaka shop-keepers, and rated with the

lower middle classes generally. Save

when he comes directly accredited by

some other religious establishment or offi

cial patron, the rooms closed in with

priceless gold-leaf screens, with Chinese

paintings in the recess of honor, are not

for the casual barbarian, with his clutter

of baggage and belongings, his lunch

basket, his coffee-pot, his greasy stuffs,

his innumerable tools for eating, his dis

orderly, crumb-scattering habits, his mo

nopoly of a whole room for his one in

ferior person. The priests expect all

visitors to conform to the strict rules of

monastic life and their vegetarian diet,

since all who come are entertained with-

our charge.

THE SERVICES IN THE CHAPEL

While we dined in space and seclusion,

conversation toned down by our religious

surroundings and great fatigue, a merry

chatter came from rooms beyond, where

assembled visitors were grouped sociably

at the evening meal, all of whom had

walked the steep miles up the mountain,

bringing tablets or relics. When the

Taiko's great bell boomed softly nine

times from the fortress-like bell tower,

there was a scurrying of feet and bang

ing of screens, and the priest came to re

quest any visitors to withdraw, before

the outer gate was barred for the night.

The clear ringing notes of a small silver

gong summoned all the monastery com

pany to the chapel for the regular even

ing service or mass for the dead souls

whose tablets are guarded there.

We followed our young priest to the

two halls of service, each with elaborate

Shingon altars, richly painted ceilings,

with ranks and rows of gold-lettered ihais

completely hiding the walls. Some ihais

were enclosed in reliquaries, and food

offerings were ranged on shelves below

all the ihai. A frieze-like curtain of gold

brocade surrounded each hall and long

banners and strips of the glistening fabric

hung against the pillars and columns, all

finished with gilded bells and metal orna

ments. The head priest, in his yellow

robes, over which he had thrown a bro

cade cloak (kcsa) of flame color shot with

gold and caught with huge purple cord

knots, sat beneath a red and gold balda

chin, with the low table before him cov

ered with an elaborate Shingon altar

service. Five priests on either side

sat statuesque in ceremonial dress, chant

ing responses and striking silver-toned

cymbals at intervals. The high priest



KoYASAN, THE JAPANESE VALHALLA
5

65

 

The Hall of Tablets at Shoji-shin-in

The Treasurer and His Assistants



656 The National Geographic Magazine

 



KOYASAN, THE JAPANESE VALHALLA 657

read the sutra and the acolytes responded,

and for a half hour after there continued

the rhythmic, sonorous chant, broken now

and then with a short obligate from the

immovable head priest and a clash of sil

ver cymbals. The head priest laid in

cense on the coals in the golden lotus cup,

and one by one the ten priests advanced

and reverently added to the perfumed

cloud that dimmed the room. Five visit

ors, who had come to engage a special

mass or memorial service for the repose

of the dead souls of relatives whose tab

lets arc kept in the monastery, had con

tinued a fervent repetition of the name

of Buddha throughout the mass.

After the regular vesper service for all

the tablets this little family group drew

near the priest, made an offering of

money in white paper, and with a second

special chanting of sutras and burning of

incense the five mourners were made

happy. Receipts written on large papers

were given them, and as thicker incense

clouds rose the acolytes began extinguish

ing the candles, until only one perpetual

flame, a tiny wick in a saucer of oil, was

left in the temple for the night.

At five o'clock the next morning the

booming of great bells far away and the

clear silver strokes of the chapel gong

summoned the priests to a similar service

for the repose of the dead souls. Soon the

measured chants and the ring of the sil

ver gong rang upon the sunrise air ; then

the thump of stockinged feet on echoing

boards told that the faithful were re

turning from the chapel, and the buzz of

voices began again in the guest-rooms

and refectory. Later, the acolytes set

fresh cups of tea and bowls of rice, new

pyramids of fruits and shreds of food be

fore the ihai, and the halls of tablets were

left in silence until the vesper service.

SEVERE DISCIPLINE, FASTING AND VIGILS

This Shingon (True Words) sect,

which Kobo Daishi founded, retains its

original features as it came from China,

and its ritual and symbolism, its mystic

signs, gestures, finger manipulations, and

practices, are derived most directly from

the Hindu. By the mastery of the True

Word and of the secret laws of body

speech and thought, the Shingon priests

believe they may attain Buddhahood

while in their present physical bodies.

Like Kobo Daishi, they practice the most

severe discipline, endeavoring to reach

the higher stages and perfection by pro

longed fastings and vigils, by the contin

ued repetition of sacred words and

formulae, by the contemplation of sacred

pictures and crystals and by the contem

plation of the abstract and absolute.

Passing into the trance or hypnotic stage,

they have transcendant visions and they

enjoy supernatural powers. All the

mysticism and ceremonial of northern

India and China are embodied in Shingon

doctrines and rites, and the most pro

found European students of. Japanese

Buddhism openly say that the Shingon

doctrine is as well nigh impossible to

comprehend as it is to express it in com

prehensible language.

In the Shingon sect the same household

marks and symbols are traced at the door

way as in India, and there is a great

ritual of finger manipulations, signs, and

gestures peculiar to this one sect. A very

few of these mystic signs are evident to

or known by the congregation, as the

priests perform them within the folds of

their ample sleeves or when facing the

altar. A chart of a few of the simpler

Shingon gestures was published some

years ago by the Musee Guimet, in Paris.

THE GOLDEN HALL

The Kondo, or Golden Hall, of Koya-

san is one of the most splendid temple

buildings in Japan, vast in outline and

richly decorated in its interior. The inner

or truly Golden Hall, a pillared space

surrounded by broad, matted halls for the

congregation on three sides, is one blaze

of gold and brilliant decoration, from the

floor to the gorgeously paneled ceiling.

The elaborately gilded altar stands with

its ornaments against the golden wall,

and under the great jeweled baldachin

the square altar tables are loaded with

the innumerable golden objects used in
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Shingon services. The precious old altar

pictures were saved from the flames and

hang again in exactly their same places,

and the spaces above the beams and in

between the massive keyaki columns are

filled with panels of open-work carving,

richly gilded and colored, all glowing in

the soft splendor of this golden gloom.

It is cold and damp, however, in this jew

eled interior, where few sunbeams ever

strike beneath the low eaves or through

the high wall of koyamaki trees ; and on

chilly mornings there is a deathly, mar

row-piercing chill from the cold, wet mat

ting that explains the hacking coughs

and feeble steps of the wan and bleached

ascetics who spend hours of meditation

and services each day in such places.

THE CEMETERY

The feature of Koyasan in all the cen

turies, however, has been the cemetery—

a great company of gravestones crowding

close along either side of the main avenue

for more than two miles. In stone-

fenced and torii-guarded enclosures are

clustered the granite monuments of em

perors and shoguns, of saints and princes,

priests and laymen. The names of great

generals, great traitors, patriots, poets,

and actors, of the old daimios and the new

nobility and the captains of industry occur

side by side.

No horse, nor wheel, nor kago may

desecrate this noble forest temple of the

dead, and one must walk the sacred

ground from the first entrance bridge to

Kobo Daishi's tomb. The Hall of 1,000

Amidas breaks the journey—a low, dark

temple hall, where the gilded company of

images disappear in the dim shadows and

gloomy perspective. Near it is enshrined

the most venerated image of Kobo Daishi,

carved by himself, and time-darkened

paintings of the Buddhist celestial worlds

from his inspired brush. A row of "wet

gods" are ranged near a temple of Dai

Kokuya, well modeled bronze images of

Jozo, Fudo, and Dainichi seated on stone

pedestals before a water trough. The

pilgrim clasps his hands in prayer and

tosses a dipper of water full in the face

of the image ; another prayer and another

dash of cold water succeed, until the

bronzes are wet and glistening and the

believing one departs, assured that his

prayer for the good of the souls of his

ancestors will be heard.

The supreme test for all is to pass over

the Bridge of Morals. Unless one is pos

sessed of a pure and clean heart and can

meet Kobo Daishi's strict requirements,

he may not cross that bridge whose

thirty-seven planks are marked with the

names of that many Buddhas. It is re

lated that when the Taiko.the great Hide-

yoshi, first came in worshipful pilgrimage

to Kobo Daishi's tomb he had such mis

givings and heart-sinkings as to his moral

acceptability that he stole away with the

high priests at night and tested the ordeal

of the bridge secretly, that he might be

spared any disgrace in the presence of his

suite.

THE HALL OF 1,000 LAMPS

The Hall of 1 ,000 Lamps fittingly leads

one nearer to the saint's tomb, for since

the Emperor Toba ( 1 108) made a great

service with 10,000 lamps in honor of

Kobo Daishi in this chapel erected by the

great abbot's nephew, a lamp has been

considered most suitable and acceptable

offering to a Shingon temple. Here they

hang and stand by hundreds and tens of

hundreds, ranged on stone tables and

hanging overhead far back into the dim

distance of the darkened interior. Eight

thousand lamps are in there now, 150

burning each day, even through the de

serted winter months, when snow lies

deep on all the forest paths and the priests

must melt the sacred oil that feeds the

flames. On special days in each month

1,500 lamps combine their glow-worm

flames and fill the hall of shining brasses

with a rich glow ; and on the death anni

versary in April the whole 8,000 unite in

gleams of praise to the sleeping abbot.

If one light a lamp in honor of Kobo

Daishi he is saved from being driven to

the dark river of hell and is carried on to

the Pure Land with the saint himself.

Emperors and shoguns have lighted
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lamps past counting, but more acceptable

are the lamps of the poor, one that per

petually burns being the little brass lamp

of a widow. The big globe of an in

cense-burner at the doorway sends its

incense clouds through openings cut in

the shape of Sanskrit letters, and the

paths around this temple and the tomb

are traced on the lines of Sanskrit letters,

and while treading the holy words of

prayer one should also repeat them.

The Octagonal Hall of Rones flanks

the tomb of the great saint, a deep pit or

ossuary, into which are cast the bits of

mortality from all over Japan, such ashes

and bones assuredly to be carried with

Kobo Daishi into the Pure Land. A

lichen-covered stone fence surrounds the

vault where the lord abbot sits in his

trance awaiting Maitreya, the future

Buddha, the Messiah, with whom he is

to have a final argument on matters of

doctrine before entering Nirvana. Sev

enty-seven years after Kobo Daishi's

death, the Emperor sent new robes for

the sleeping saint, and after long prepa

ration the abbot of Koyasan entered the

tomb and found the entranced one sitting

with long, matted hair and beard and tat

tered clothing. The abbot shaved and

dressed the sleeping one reverently, but

the priests who were with him saw noth

ing at all. as their superior made motions

in the air as if dressing and shaving

some one. Not until they had sunk them

selves in deeper absorption, after more

intense prayer, were they able to feel the

lines of the cold body as the abbot guided

their fingers. Their eyes were then

dimmed with tears and with the celestial

radiance that flooded the vaulted tomb.

A great stone was laid over the entrance

and the place closed for all time, the

abbot fearing the result, if for some want

of merit his successors should not be able

to discern the saintly person. Emperors

and princes continued to send offerings

of clothing each year, and the abbot still

goes in state procession and lays them on

the altar table in the Hall of Lanterns on

the anniversary day. Then Kobo Daishi

miraculously assumes new garments as

he needs them, without mortal aid. and

one may see the rolls of silk and imperial

offerings, by the altar table in the little

temple, awaiting this last incarnation of

one of Sakya's disciples.

SPLENDID MONl'MENTS AND TABLETS

The stone monuments of the early em

perors stand on mounds of earth, the

simplest memorials there, while the Sho-

gun Iyemitsu has the most splendid mon

ument on the mountain. The poets and

painters of the great ages are all in evi

dence, and the Lord of the Forty-seven

Ronins and the patriotic Ii-Kamon-no-

Kami, who opened his country by the

treaty with Commodore Perry and lost

his life in expiation of the deed, are also

there, and great Saigo, with his heroes of

the rebellion of 1877, are there too. All

the old feudal princes have their sotoba

tombstones of Bizen granite, accompanied

by stone lanterns that are lighted on

memorial and festival days. The daimios

of Suruga and Aki have the largest mon

uments, but the memorials of the princes

of Sendai, Satsuma. and Kaga are also

noteworthy. The houses of Date of Sen

dai and Xabeshima of Hizen have small

memorial temples in the village near the

entrance of the cemetery, with priests"

dwelling-houses attached, where the

members of those families stop when they

come for interments and anniversary cel

ebrations, where the tablets are kept and

tended. The grave of the traitor Akechi

Mitsuhide, a great granite sotoba split by

lightning from the onion cap to the great

heavy plinth and held in place by wooden

braces, is a most eloquent witness of the

wrath of the gods and of Kobo Daishi

that he should venture there, and arrests

the Japanese visitors more than any other

monument.

Danjiro. the great actor of the Meiji

time, has his granite tombstone, with his

well-known crest of three linked rings,

on the main avenue, and in this commer

cial, material age, Kabushiki (the joint

stock company, limited) has even

reached Koyasan. Clubs of merchant

folks and working people combine in

life to erect an elaborate monument, a

splendid bronze Jizo or Kwannon on a
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granite base, on which their names are

inscribed.

The Russian War brought pilgrims

and visitors to Koyasan in great num

bers, and the tablets mounted to unusual

thousands in the first year. Regimental

groups united in sending tablets to

Koyasan, and it must have comforted

many, who died in agony on the field,

to know that in death their spirits would

be free to seek the cool green forest

aisles and the golden temple rooms on

Koyasan; to rest there with saints,

priests, and princes ; to be tended and

remembered each night and earliest

morning; to have reverend priests inter

ceding for them in deep-voiced chants

amid clouds of incense as dense as battle

smoke and Manchurian dust.

RECEPTION BY THE LORD ABBOT

One morning the feeble old Lord Ab

bot received us in his Golden Audi

ence Hall in the Kongobuji, and his was

an ideal presence. He was of such vener

able and saintly mien that it was not all

etiquette that made us slip from the

foreign chairs to our knees and prostrate

our foreheads to the mats in the pres

ence of that noble prelate in his splen

did ceremonial robes. The delicate face,

blanched with illness, refined by suffer

ing" and the religious life, the splendid

purple garments and small red brocade

kesa, like the begging sack of earlier

priests, made a picture in that room

paneled with severely plain gold screens.

The ceremonial cakes and tea were

brought, the venerable abbot made the

sign of serving us, and a young priest

put nearer to us the lacquer trays, with

their exquisite arrangement of impres

sionist shells, sea waves, octopus, and

red tai fish. The abbot told us of the

50 years of his life spent on high Koya

san ; how he came as an acolyte at seven

teen years of age, and for sixteen years

past had been the Lord Abbot, the suc

cessor of Kobo Daishi. A few more

minutes seemed to exhaust his strength,

for he had been carried in from a sick

bed to do honors to the friends of a

court official and of a brother priest.

Two priests lifted the invalid to his feet

and assisted him out through the golden

fusuma, and we knew that we had been

in the presence of a living god.

HONORING THE DEAD SOLDIERS

All the Kongobuji and its treasures

were thrown wide to us, and we were

conducted past gold screens on which

Sesshiu and the greatest of the Kanos

had drawn their brushes, to a corner

apartment, the room where Hidetsugu

committed hara-kiri and where a Kake

mono by Sesshu was temporarily hung

across four gold fusuma panels painted

with white herons on snow-laden willow-

trees by Kano Motonobu. After that

artistic climax, that Pelion of Sesshiu

heaped on the Ossa of Kano, words

failed, and we went on in dreams to see

bamboos in'the snow, as painted on long

series of screen panels by Motonobu, and

blossoming plum trees by Tanyu. After

that came the inner sanctuary and chapel

of the monastery—the imperial chapel,

as it were—where the ihai of the last

Emperor and Empress and of members

of the imperial family are ranged at

either side of the reliquary containing

the tablet of Kobo Daishi. A plain white

pine board erected in the midst of this

golden splendor amidst the ranks of

gilded lacquer tablets, is inscribed in

black "to the souls of those who died

in the war of 1894-95 ;" and to the com

mon people it is inexpressibly comfort

ing to see the tablet of the soldiers en

throned with the ihai of the imperial

ancestors, worshiped and tended as they

are tended for all time. During the

Russian war a most conspicuous object

on the altar of the Golden Hall was

another plain pine tablet inscribed "to

those who are dying daily in Man

churia," and the same tablet was set up

in nearly every Buddhist temple in

Japan, which also celebrated monthly

Segaki services, or "feasts of hungry

souls," while the war endured. The head

priest of our monastery at Koyasan

showed a book, into which he had

pasted all the official lists of the dead

soldiers and sailors, and holding this
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book under his hand during the daily

services, he prayed for all the hero souls.

In the same way, each monastery has

tablets to the souls of the dead poor—

of those who die too poor to have their

names put on an' ihai for home altar or

temple, or without descendants or rela

tives to revere their memories. When

the head priest read the tale of heroism

and loyality of the men on the Kinsliu

Maru, sunk off the Korean coast early

in the war, he made an ihai himself and

placed it near the altar. Many other

priests and laymen throughout Japan did

the same thing, as the honorable death
of the NTara soldiers who went down

with the little transport is one of the

finest instances of the samurai spirit, of

pure Bushido, a heritage to the people

for all time.

We spent that rainy afternoon on the

steps of the treasury of the Golden Hall.

The treasurer, two priests, and a lay

brother brought from their boxes and

wrappings the most sacred objects and

relics which Koyasan possesses. We

touched the ponderous gold maces which

Kobo Daishi himself had used, the bells

which he brought from China, the golden

images, the sharideiis, or reliquaries,

which he kept in his own little oratory,

and his original Chinese rosary of black

wooden beads in a crumbling box of old

Kanibara lacquer.

At the end of two rainy hours' session

with the treasures, the arrogant lord

treasurer had worn off his grand man

ner, was frankly and charmingly sociable,

and in an excess of good feeling carried

us off to his own dwelling, an ancient

brown-eaved wing of a monastery, in a

region of weed-grown foundations where

great buildings had been. The rooms

were simple, the screens and fusuma

severely plain, but when the shoji were

slipped aside they disclosed one of the

most beautiful of the thousand and one

famous monastery gardens on Mount

Koya.

On the 2 1 st day of each month, known

as Kobo Daishi's Day in all the temples

of his sect, there are special services in

the Golden Hall, when the ten high

priests from the ten monasteries of

Koyasan, with their suites, assemble for

an early morning service. In the golden

gloaming the ranks of brocaded priests,

the splendid chanting, the silver strokes

of the altar gongs, and the curling in

cense make a powerful and affecting ap

peal to the religious emotions.

The high priest of our monastery came

each evening for a ceremonial call, bring

ing now one treasure from his store

room and then another. Once it was

the Taiko's account book, detailing the

expenses connected with the erection of

the great Dai Butsu at Nara ; and at an

other tiine the journal of the Lord

Abbot, describing the events during the

time when Nobunaga, having suppressed

and destroyed the Tendai monasteries on

Mount Hiyeizan. turned to Koyasan as

another priestly stronghold needing anni

hilation. Finding the abbot and his

council to be foes of another mettle,

when once disturbed from contempla

tion of the abstract, he called off the

forces of war and the Shingon priests

were left in peace.

One sunny afternoon the priestly host

took us to neighboring monasteries on

a quest for gold screens and picturesque

fireplaces. The box fireplace in the mid

dle of the room, with a square chimney

continuing like a massive column to the

roof, is the invention, it is claimed, of

Kobo Daishi himself, and the little

gabled roofs protecting these chimneys

project from nearly every roof on Koya

san. Even in April and September, the

nights on the mountain top are sharp

and frosty, and the vast sunless caverns

of stone-floored kitchens open to the

rafters of the lofty roofs, are like ice

caves, save for the comforting atmos

phere around the columnar fireplace,

where the kettle hangs simmering from

the crane and the embers glow. The

same fireplace is found in the Lord

Abbot's reception-room, and in the halls

where the young monks gather to read

their devotional books.

Around the corner from the Taiko's

bell tower, where the bronze statue of

Kwannon looks serenely across the great
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square before Kongobuji's gateway to

the village street, green lanes lead to

other lanes* to deserted avenues and

aisles in koyamaki groves, where the

white walls, black rafters, and black

roofs of monastery gates and buildings

are continuous. Such a deserted monas

tery is Muriojo-in, whose painted

wooden doors open to corridors, where,

in long series of rooms, the most beauti

ful gold screens slumber in darkness and

icy, deserted dampness.

On another afternoon we visited the

head priest of the Shojo-shin-in, the sec

ond greatest establishment now existing

in Koyasan. It has been rebuilt since the

fire, which spared only its godown, and

the few screens, altar treasures, and

tablets that were carried to safety. The

hall of tablets is the largest on Koyasan,

severely splendid in its black lacquered

ceiling and shining dark floor, and the

walls are completely hidden by the thou

sands of ihai rank on rank.

The first reception-rooms blazed with

the glow of reflected sunlight on the new

gold-leaf screens that are without deco

rative designs, and treasures incalculable

lay all over the floor of one room, where

the boxes of precious Kakemono had

been brought in, in preparation for an

airing. There was a glowing Okyo

screen, where the red rising sun rose

above tossing waves, and a pair of

Tanyu's dragon and tiger screens in sepia

on gold that held one reverent. Another

pair of Okyo screens were brought for

ward and opened out in line to show the

greatest landscape view of Japan—Fuji

yama rising from the plain, with the

forked peninsula of Mio-no-Matsubara at

its feet, central in a scene of ideal beauty.

Gold screens with white herons on snowy

pine trees and gold screens with snow-

laden bamboo branches excited our

strongest raptures ; and then we were

conducted past princely guest-rooms, up

a steep staircase, and up yet another

staircase, across a garden, and came out

on a large tea-room far up on the steep

hillside, the veranda overlooking the

monastery roofs, the line of village roofs

and commanding green summits be

yond—the moon-viewing pavilion of the

hierarch.

THE MOST WONDERFUL RELIGIOUS PAINT

ING IN JAPAN

We waited for the skies to clear before

making reverent pilgrimage to Shimbe-

sho-in to see that greatest religious paint

ing in Japan—the Amida Ni-ju-go Bo-

satsu, or Buddha and the twenty-five An

gels, painted by Eishin Sozu for one of

the Hiyeizan temples, and later bought

for the Koyasan shrine. Shimbe-sho-in

is the remotest and least visited of the

monasteries on remote Koyasan. "Koya

no Koya," said my priestly guide, who

wore a white cotton overcoat to keep the

rain drops from his rich silk coat, as he

followed the narrow path through the

woods, a minion following with the use

less red-ribbed umbrella of ceremony

under his arm. It hardly seemed possi

ble that a great temple and the supreme

shrine of Japanese art could lie beyond

the deserted foot path gullied by the rain,

where we brushed the undergrowth at

every step. The path led up steep slopes

and plunged down steep slopes between

koya, pine, and hinoki trees, and at last

we crossed a tiny foot-bridge of ap

proach, before a massive white Chinese

gate, its solid arch topped by an intri

cately bracketed roof. White-walled

buildings, showing rafters and timbers of

dark-brown, unpainted wood, surrounded

the small court-yard, and we entered the

severely plain waiting-rooms—white plas

tered walls, white paper screens, un

painted wood frames and beams, wholly

without decoration or ornament of any

kind. The Shimbe-sho-in belongs to the

Ritsuo sect, one of the six earlier sects

established at Nara in the early centuries

of Buddhism (753), when eighty priests

came from China to teach the Vinaya doc

trines and were settled at the Todaiji by

the reigning empress. Meditation and

contemplation are great features of their

religious observances, but their ritual is

less elaborate, and the austere simplicity

of their temple and monastery halls is in

contrast to the gorgeous splendor of the

Shingon establishments in Koya proper.
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After long waiting, which was sup

posed to be spent in meditation, that we

might approach in a properly reverent

frame of mind, we were conducted to the

veranda, to again cleanse hands and

mouth before the solemn young priest led

the way into the temple, where richly

carved panels and beams were devoid of

gold, or lacquer, or color. Immediately

at the front of the great hall, in the full

light reflected from the court, hung the

three scrolls that combine in the one great

painting. Before lifting our eyes to the

luminous deity and the angelic host in the

golden glory of paradise, we were given

a pinch of incense to rub on the hands

and a clove to hold in the mouth. Stand

ing with hands clasped in prayer like our

priestly leader, we knelt, prostrated our

heads to the mats three times, and then

were free to sit back on our heels and

look at what is certainly one of the

world's greatest paintings, the most splen

did picture which any Buddhist temple in

Japan has ever possessed. This and the

Mokkei "Kwannon" of the Daitokuji are

admittedly the greatest creations of

Buddhist art. It has once been photo

graphed, but in black and white the wear

and tear of ages are too conspicuous and

disturbing; and once a painted copy was

made, but these copies are all difficult to

get and unsatisfactory. This incompa

rable picture makes a fresh and first im

pression, when one's eye rests upon the

golden Godhead, or, Amida—Buddha of

all Buddhas, Lord of the Western Para

dise—floating in a golden cloudland with

a host of angels in brilliant garments

sweeping through the flame-like clouds,

escorting souls to paradise. The whole

is the richest color study, the noblest com

position, eloquent of the deepest religious

sentiment and the most poetic feeling,

and the action, the movement of the an

gels, and the flame-like clouds are mar

velous. We sat rapt before the radiant

scrolls, in the damp and lonely hall of the

temple, drinking in and trying to memo

rize this supreme sight of a lifetime, this

greatest picture of the middle ages,

painted by the priestly Eishin, or Gen-

shin, one of the founders of the Jodo sect,

the Fra Angelico of Japan. .

The solemn young priest broke the

spell by a slight sound in his throat, when

he thought our trance had lasted long;

enough. We offered incense, laid our

thank-offering of money folded in soft

white paper on the low stand, and reve

rently withdrew.

We went back to our monastery of

Eternal Felicity and followed the broad

avenue to the Dai Mon, the great south

gate of the Koyasan enclosure. Pilgrims

from Wakayama still arrive by that path,

but the massive gateway has a sadly de

serted air, its niches are empty, and it is

blocked by the huge timbers that are

being assembled for rebuilding the great

pagoda. The view from this gateway is

one of the renowned landscapes of Japan,

and not the humblest pilgrim passes on

without stopping on the plateau terrace

outside the Dai Mon to look out over the

descending woody foreground to the nar

row valley cutting southward, and on

across over all of Kiishiu province and

the Kii Channel to the long point of

Awaji Island cutting the Inland Sea,

with the blue crests of the Sanuki Moun

tains on the horizon.

"I have never been to Koyasan," in

numerable Japanese have said to me,

"but of course I shall go there finally—

when I am dead. We all do—we must."

"And I went there in 1868," said the

Grand Master of Ceremonies at the Im

perial Court. "I led 2,000 men from

Kyoto around through Yamato to Koy

asan, to come down upon the Shogun's

forces at Osaka from the rear. I would

like to see my samurai now, as they

marched through the cemetery. We ail

wore armor and helmets and long swords.

We were a picturesque company of fight

ing men then. It is not the same now,

when war is all machinery. But Koy

asan is at least unchanged. It never can

change, nor our souls change. It is Ya

mato Daimashi, the Soul of Japan. We

all go there. They cannot disestablish

nor purify the dead."
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Pictures of the "B B"

An experimental boat of Dr Alexander Graham Bell, driven by aerial propellers. The

boat carries a 20-horse-power motor, weighing about 1 15 pounds. The motor was built by

G. H. Curtiss, of Hammondsport, N. Y. The boat, which has attained a speed of nearly 10

miles an hour in smooth water, is used by Dr Bell to test the efficiency of aerial propellers of

different designs. In the pictures it is being guided by Mr Curtiss.



DR BELL'S TETRAHEDRAL TOWER

AN outlook tower, unique in design

. and construction, has been recently

erected by Dr Alexander Graham Bell

at his summer home in Baddeck, Nova

Scotia. The tower reaches a height of

nearly 80 feet, and yet neither scaffolding

nor derricks were employed in building

it. It is made of the tetrahedral cells in

vented by Dr Bell and described by him

in the article on "Aerial Locomotion,"

published in the January, 1907, number

of this Magazine. The accompanying

illustrations represent the process of con

struction. Picture 1 shows several piles

of tetrahedral cells made of ordinary gal

vanized iron piping. These cells were

riveted together until two legs of the

tower were completed and joined at the

upper end, as in picture 2. The third leg

was then shoved up by jack screws, suc

cessive layers of cells being constantly-

added, as in picture 3. The completed

tower appears in pictures 4 and 5.

This considerable structure weighs

less than 5 tons, and yet can carry a

great weight. It is remarkable, not only

for its strength and lightness, as well as

cheapness, but also for the fact that it

was put together in about 10 days by

several unskilled laborers, and that every

part of the work was done on the ground.

No one was obliged to leave the ground

until the tower stood erect and com

pleted. Mr C. Baldwin, C. E., of To

ronto, superintended the construction of

the tower.
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i. The Tetrahedral Cells, of which the Lookout Tower was Constructed
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2 and 3. Illustrations of the Tower during Construction

Showing how it was put together on the ground, and raised without scaffolding or derrick
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5. Another View of Dr Bell's Tower Taken on the Opening, August 31, 1907

The stairway is placed inside one of the legs



 

OutlineMapoftheUnitedStates,showingWaterwaysthatProbablyCouldbeMadeNavigableforCommerce

Whilenosurveyandestimateofthecostofsuchasystemhasbeenmade,thereisgoodreasontobelieve,fromtheexperienceofEurooethaith»i*

r.verscouldbemadenavigableforaboutone-fifthwhatitwouldcosttobuildrailroadsaffordingequalaccommodation*fortraffic
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A View of the Chicago Drainage Canal

This canal has been built by the city of Chicago at an expense of over $50,000,000. It

extends from the mouth of Chicago River to within sight of Joliet Lake, below Lockport. It

can be navigated the entire distance of 36 miles by ships drawing 20 feet. The city has

offered to contribute this magnificent waterway to the Gulf-to-Chicago deep-water route,

provided the government will make a 14-foot channel in the Illinois River to Saint Louis. Army

engineers have reported that such a channel could be constructed for $31,000,000, but

Congress, before making this appropriation, has instructed the Mississippi River Commission

to make a survey and estimate of cost for continuing the channel from Saint Louis to the

Gulf. This picture shows a section of the Chicago Drainage Canal cut through solid rock.

The stone is now being sold at a good price by the city.
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The Chicago Drainage Canal at Romeo, Showing the Great Two-mile Curve



 



THE DEEP-WATER ROUTE FROM CHICAGO

TO THE GULF

THE energetic demands of the

Mississippi Valley for a deep-

water route from the Great

Lakes to the Gulf are not fully appre

ciated by other sections of the country.

The hundred and more millions of dol

lars that may be required to construct

and maintain a 14-foot channel from the

Gulf to Chicago, up a river famous for

its floods and shifting mud banks, make

the plan seem extravagant and visionary

to those not acquainted with the situa

tion. But that the Middle West is in

•earnest is shown by the fact that the

people of Chicago are willing to con

tribute to the water route a canal on

which they have expended over $50,000,-

000. The national government has been

very successful in its work in "reclaiming

the West" by irrigation, in "saving the

forests" by forest reserves and a capable

iorest service, in promoting our fisheries

"by distributing billions of eggs and fish

annually, and it is now asserted, inas

much as our inland commerce has far

outstripped the railways, that the govern

ment should make our rivers useful.

Nature has favored no portion of the

-world with such a magnificent system of

■waterways as it has bestowed on the

Mississippi Valley. The Mississippi and

its great feeders, the Arkansas, the Mis

souri, the Illinois, the Ohio, the Tennes

see, etc., offer nearly 15,000 miles of

splendid river highways, but as yet com

merce has made comparatively little use

of them.

THE GARDEN SPOT OF THE AMERICAN

CONTINENT

Twenty-two states are included in the

Mississippi basin. They comprise 40 per

•cent of the total area of our country, and

produce 75 per cent of all our exports.

They furnish the great bulk of our agri

cultural products, about two-thirds of

our manufacturing industries, and about

$10,000,000,000 worth of finished prod

ucts each year.

"The Mississippi River, with its tribu

taries, from its headwaters to the Gulf,

embraces within its territory a constella

tion of states which, for wealth, mineral

resources, agricultural products, soil, and

climate, is not excelled by any other

like group of states within our domain.

The Mississippi Valley can, under proper

conditions and culture, furnish the grain,

the meats, and the fruits for the average

consumption of the people of the civilized

world. Her resources in minerals are

but slightly developed, and, so far as

known, are practically inexhaustible.

Her people are healthy, educated, robust,

energetic, and capable of accomplishing

anything to which they may turn their

hand or direct the energy of their body

or brain."

Until recent years railways had been

built fast enough to take care of the tre

mendous traffic in this region, but the

extraordinary development of the past

ten years, the growth of business between

the North and South, and the increasing

tendency of much of our commerce to

seek an outlet from the Gulf, instead of

on the Atlantic, has brought about an un

satisfactory situation. The railways can

not carry quickly and satisfactorily all the

freight offered. More additional railway

mileage is required than can be built, and

the railways which have usually opposed

the development of our waterways are

now among the most earnest advocates

of river improvements.

Parts of a statement on this subject by

Mr James J. Hill, read in the House of

Representatives during the last session,

are given below.

"The business of the United States is

today so congested that from every por

tion of the country arises clamor for

relief. The railroads everywhere are

taxed beyond their power. The people
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of the United States, therefore, are face

to face with the greatest business prob

lem that has ever threatened the nation.

The following figures, compiled from

the official reports of the Interstate Com

merce Commission, and covering the

growth of the railroad business for the

last ten years, exhibit the significant

facts :

Total single-track
mileage 180,657

Locomotives 35.699
Passenger cars 33, 112

Freight cars 1,196,119
Passenger mileage 12,188.446,271
Freight
ton mileage 85,227.515 891

218,101
48,357

40.7'3 I
1.73M09

23,800.149.436

186,463,109 510

35

45
'15

us

Within the last ten years the volume

of railroad business in this country has

increased over no per cent. Meanwhile

the railroads have endeavored to meet it ;

while the increase in locomotives has

been 35 per cent in number, and in

freight cars of all classes 45 per cent, the

substitution of larger cars for smaller,

better methods of loading, and increase

in weight of locomotives have greatly

added to the carrying capacity of the

railroads so far as rolling stock is con

cerned. There are and will be cars

enough to carry the country's traffic if

the cars can be moved, but engines and

cars must have tracks upon which they

may run.

A striking tale is told by the statistics

of railroad building in the United States.

Not only is it true, as stated above, that

there has been in the ten years ending in

1904 an increase of but 21 per cent in

mileage, but the most impressive fact is

that railroad building has, within a gen

eration, fallen off just as the demand

upon trackage has increased. At this

moment, when that demand is greatest

and the whole country is clamoring for

relief, it is the smallest in years. These

are the figures :

Total
mileage

1870 1 52,398
1880 1 93,671

1900 163,597
1904 213,904
1906 (estimated).. 220.000

Increase

Amount Per cent

40,773 77

69.92* I 74-6
50.307 3075
6,250 I 2.9

Increase?
per

annum

per cent

7-7
7 46
2.1U
1-45

The disparity between the growth of

traffic and the additions to railroad mile

age and the extension of terminals,

shown by new mileage of less than \]/^

per cent a year since 1904, to take care

of a traffic increase averaging 1 1 per cent

a year for ten years past, presents and

explains the real problem.

The best judgment of many conserva

tive railroad men in the country is that

an immediate addition of not less than 5

per cent per annum to the railroad track

age of the country for say five years

should be made to relieve the situation,

and put an end to unreasonable delay in

the transaction of business.

In order to handle the enormous addi

tion of 1 10 per cent in business with only

21 per cent more track the railroads have

utilized, as never before, the carrying

capacity of each mile. Not only were

there 35 per cent more locomotives and

45 per cent more cars in service in 1905

than in 1895, but each engine and car did

much more work. The passenger miles

traveled per locomotive increased from

1,218,967 to 2,043,553, or more than 68

per cent, the ton miles per freight loco

motive from 4,258,821 to 6,690,700. or

more than 57 per cent. Trains run

faster, cars are larger, locomotives are

more powerful, and methods of handling

the business have so improved as to in

crease the general efficiency. Only by

these improvements has the disparity be

tween trackage and business done been

prevented thus far from creating wide

spread suffering and loss.

No addition to equipment and no in

creased efficiency in operation can take

the place of the imperatively required
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new trackage and terminal facilities.

Suppose that only 25 per cent additional

tracks, with necessary terminals and

equipment, is to be built during the next

five years, for with less the country can

not conduct properly the volume of busi

ness even now in sight. Our total rail

road mileage is about 220,000 miles. A

25 per cent increase would mean the

building of 55,000 miles of new track,

much of which would be additional tracks

to existing lines; and if five years were

allowed for the work, it would be neces

sary to build 1 1,000 miles each year. But

that is not all. One-third would have to

be added to this amount for terminal and

passing tracks. Add 33 per cent to

55,000 miles, and the total is 73,333

miles ; or, in round numbers, 75,000 miles

of track as the requirement for the coun

try to meet immediate needs. As most

of these additional tracks would be built

where traffic is heaviest, for double-

tracking existing lines, it must be expen

sive work. Grades should be lowered,

curvature reduced, and highway and the

other bridges built and expensive termi

nals created.

No practical man would accept a con

tract for furnishing the facilities re

quired, including additional equipments

and terminal facilities, for less than

$75,000 per mile. The question of termi

nals alone is most prohibitive. Terminals

now in use were acquired when property

was cheap, and can be enlarged only by

heavy outlay. In many cities it is not

even a question of cost, since the area

necessary to handle railroad business

properly is not to be had at any price,

and does not exist within the business

section where terminals must be located,

unless the business itself were destroyed

to make room. The new work, then,

would amount to $5,500,000,000 in round

numbers, or a yearly average of $1,100,-

000,000. This is the sum which should

be spent before the commerce of the

country can be moved properly. It is

just twice the total amount of the bonded

debt of the United States after the close

of the civil war. It is more than twice

the entire currency in circulation in the

country, and only a little less than twice

the deposits in all the savings banks in

the United States put together.

A fifteen-foot canal or channel from

Saint Louis to New Orleans would go

further to relieve the entire Middle West

and Southwest than any other work that

could be undertaken. With such a depth

of water a single powerful towboat would

carry from thirty to forty train-loads.

POTENTIAL GREAT RIVER HIGHWAYS OF

AMERICA *

This idea of connecting the Lakes with

the Mississippi River and the Gulf is one

of the greatest and widest conceptions of

the age, fully as important, in my judg

ment, to the American people as the Pan

ama Canal itself, and I earnestly hope

that the Commission of Engineers cre

ated by this bill to survey that part of

the route south of Saint Louis will en

counter no insurmountable difficulties.

If Mr Hill is right, and deep rivers are

needed to relieve freight congestion, why

not improve the great Missouri River,

which the engineers tell us is navigable

up to Fort Benton, Montana, 2,285 miles

from its mouth, thereby relieving the

appalling congestion in North Dakota

and Montana which now exists, and

carrying invaluable benefits to all the citi

zens of its imperial valley? Why not

give the Upper Mississippi at least six

feet of water up to Mr Hill's home in

Saint Paul? If Mr Hill is right about

the Lower Mississippi, would not the sit

uation be relieved by improving the Ohio

River to a depth of nine feet from Pitts

burg to Cairo—a distance of 1,000 miles

to the greatest freight-producing section

of the Union and the most populous and

prosperous river valley on our continent?

Why would not the congestion in Ten

nessee and northern Alabama be relieved

by improving the Cumberland and Ten

nessee Rivers, which are splendid

streams, susceptible to first-class naviga-

* Speech by Hon. Joseph E. Ransdell, of

Louisiana, in the House of Representatives,

January 31, 1907.
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tion for many hundreds of miles? Why

would it not relieve the congestion in the

new state of Oklahoma, in Arkansas, in

northern Texas, and Louisiana if we

properly improved the Arkansas, the

Red, and the Ouachita rivers? Why not

help the people of Mississippi by improv

ing the Yazoo and the Big Sunflower;

those of Alabama and Georgia by deep

ening the Black Warrior and the Chatta

hoochee; those of Texas by canalizing

the Brazos and the Trinity ; those in east

ern Georgia and South Carolina by im

provement on the Savannah and the San-

tee ; those in North Carolina and Virginia

by proper expenditures on the Cape Fear,

the James, and the canal from Norfolk to

Beaufort; those in Pennsylvania and

New Jersey by improving the Allegheny,

the Youghiogheny, the Delaware, and the

Passaic; those in New York and the

Eastern States by cooperating with the

Empire State to make its great Erie

Canal of the greatest utility, and by

canalizing the Connecticut River?

Why not improve the mighty Colum

bia River of the West and give to the

people of that vast region relief from

their freight congestion? Why not

canalize the beautiful and historic Wil

lamette? Why not apply to Sacramento

and San Joaquin the same policy of im

provement which Mr Hill urges for the

Mississippi? If it be the duty of Uncle

Sam to improve the Mississippi—and I

quite agree with Mr Hill that it is not

only his duty, but the part of wisdom to

do so—surely it is his duty to improve

all of these other streams as well, to

gether with the many others I have not

mentioned. The people on their banks

are his children and entitled to his aid

and assistance just as much as those who

live on the banks of the Mississippi, and

they need relief from freight congestion

just as much relatively as the people of

the Mississippi Valley.

WILL IT PAY?

These improvements would pay better

than any investment this government has

ever made.

It is a fact established beyond dispute

that water transportation costs on an

average in this country only one-sixth as

much as transportation by rail, and when

ever waterways are thoroughly improved

not only does a large quantity of freight

move thereon at rates only one-sixth as

high as those by rail, but the rates of

competing railroads are very materially

reduced, and for every dollar of the

people's money invested by Congress an

nually in the improvement of our water

ways at least $2 a year are saved for the

people in reduced rates.

The most striking instance of water

transportation in this country on which

we have accurate statistics is that

through the Sault Ste. Marie Canal be

tween Lake Superior and Lake Huron.

According to Col. Charles E. L. B. Davis,

United States engineer in charge of the

work at that place, the total commerce

passing through the locks in 1905 was

44,270,680 tons, which was carried an

average distance of 833.3 miles at a cost

per ton per mile of 0.85 of a mill, making

a total of $31,420,584. It is estimated

that the freight passing through the

"Soo" during the year of 1906 was over

52,000,000 tons, but I have no accurate

statistics thereon. The average freight

charge per ton per mile on the railroads

of the Union during 1905 was 7.6, which

is about nine times as great as the rate on

the Lakes. Now, if we assume that this

great freight of 44,270,000 tons had been

carried, not at the average rail rate of

7.6 mills per mile, but at 5.1 mills, which

is six times the water rate, the freight

charge thereon would have been more

than $187,000,000, instead of the price

actually paid, which was $31,000,000.

Hence the saving on that amount of

freight was about $156,000,000. It

should be borne in mind also that there

is a vast commerce on the Lakes which

does not pass through the "Soo," and it

is all moved at rates relatively the same,

or 0.85 of one mill per ton per mile. The

total cost of improvements on the Lakes

is about $70,000,000, and the saving on

the commerce through the "Soo" alone
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in one year (1905) was nearly two and

a half times as much as this total cost of

all our improvements on the entire Lake

System. Surely that was a wise expend

iture of money.

Let me cite another instance of lake

and rail rates. Between Pittsburg and

the harbors of Conneaut and Ashtabula,

on Lake Erie, there is a very large com

merce, amounting annually to about

30,000,000 tons, composed of iron ore

and coal. The ore is carried by boat

from Duluth, at the head of Lake Su

perior, to Ashtabula or Conneaut, a dis

tance of about 1,000 miles, and a charge

of approximately 80 cents per ton. It is

then loaded on cars and carried 135 miles

to Pittsburg for 90 cents per ton, the

rate being 10 cents higher to go 135

miles by rail than 1,000 miles by water,

and the water rate being about one-

seventh of the rail rate. Coal is carried

from Pittsburg to these Erie ports at 90

cents per ton and loaded on boats for

shipment to Duluth and other points on

the Lakes, where it is hauled at the rate

of 35 cents per ton, the water rate at this

instance being one-twentieth of the rail

rate.

THE OHIO RIVER

There is a very large commerce on the

Ohio River, according to the report of

the Ohio River Board of United States

Engineers. The exact cost of carrying

this commerce is not stated by the board,

but one of its members, Maj. William L.

Siebert, of Pittsburg, who is one of the

ablest engineers in the corps, estimates

that the cost of conveying freight on the

Ohio River between Pittsburg and

Louisville in 1905, even in the present

unsatisfactory condition of the river,

when boats are able only to operate a few

months of each year, was 0.76 of one

mill per ton per mile, one-tenth of the

average rail rate, and that the cost be

tween Louisville and New Orleans was

0.67 of one mill per ton per mile, about

one-eleventh of the average rail rate.

Hence we have the rate on the Lakes

0.85 of one mill, or one-ninth of the rail

rate; on the Ohio, 0.76 of one mill, or

one-tenth of that by rail, and on the

lower Ohio and Mississippi, between

Cairo, 0.67 of one mill, or one-eleventh

of average rail rate, which is 7.6 mills

per ton per mile.

This same Ohio River Board, in their

report on the project for 9- foot naviga

tion between Pittsburg and Cairo, esti

mate that with the Ohio River improved

to that depth the freight charge between

Pittsburg and Louisville would be 0.5 of

one mill per ton per mile, and between

Pittsburg and New Orleans 0.37 of one

mill per ton per mile. They quote from

an interesting report of Major Mahan, of

the Engineer Corps, showing that the

Volga River, in Russia, has an annual

commerce of about 14,000,000 tons ; that

the navigation is about six months of

each year; that the freight charge on

cereals is 2.22 mills per ton per mile ; on

manufactured iron, 1.8 mills; on steel,

1.6 mills, and on naptha, 1.5 mills. They

show, too, that the navigation is nearly

all done against the strong current of the

river, where it is much more difficult and

expensive than slack water.

As an argument for the adoption of

the 9-foot project they say that the

steamer Sprague tows to market, from

Louisville to New Orleans, sometimes as

much as 60,000 tons of freight on one

trip. The Kaiserin Augusta Victoria,

one of the largest ships afloat, has a

freight tonnage of 25,000 tons. The

horse-power of the Sprague is 2,175 ;

that of the Kaiserin Augusta Victoria

17,200, and that of sufficient locomotives

to haul the Sprague's cargo on an aver

age grade road, 24,000.

THE WATERWAY SYSTEM OF GERMANY

A study of the waterway system of

Germany, in a recent excellent work on

Modern Germany, by O. Eltsbacher, dis

closes the fact that Germany has devel

oped its waterways to the highest degree,

and immense quantities of freight are

carried thereon. On the Oder the cost is

about 31-3 mills per ton per mile ; on the

Elbe, 2yi mills; on the Rhine, 1.8 mills.
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Among other things he says:

"Recognizing the importance of cheap

transport and of an alternative transport

system which would bring with it whole

some competition, Germany has steadily

extended, enlarged, and improved her

waterways, both natural and artificial,

and keeps on extending and improving

them year by year; and if a man would

devote some years solely to the study of

German waterways and make the neces

sary but very extensive and exceedingly

laborious calculations, he would probably

be able to prove that Germany's indus

trial success is due chiefly to cheap trans

port and the wise development of her

waterways."

France, Holland, and Belgium have

improved their waterways quite as thor

oughly as Germany. It is said that

freight can be moved from practically

any part of these four countries, without

breaking bulk, to any other part.

COST AND PROBLEMS TO BE MET

The preceding quotations from Mr

Hill and Representative Ransdell, de

scribing the situation in the Mississippi

Valley, explain why the people demand

a deep waterway from the Gulf to the

Great Lakes, to be followed by deepen

ing to a commercial depth all the prin

cipal tributaries of the Mississippi. No

estimate of the cost of the deep water

way has yet been prepared, but it will

considerably exceed $100,000,000. A

board of government engineers in 1904

reported that to deepen the Mississippi

and Illinois Rivers from Saint Louis to

the terminal of the Chicago Drainage

Canal would cost $31,000,000. This part

of the project is comparatively simple.

The route below Saint Louis, however,

presents many difficult problems. The

channel below Saint Louis is supposed

to have a depth of 8 to 9 feet, but it is

constantly shifting. The river frequently

deposits as much as 15 feet of silt in

one place in a single year, and then may

carry it away in a week or less. Dredg

ing in such places is of course useless.

Competent geologists have estimated that

the Mississippi River brings down 400,-

000,000 tons of sediment each year.

From Cairo to the Gulf the river flows

in a channel on the summit of- a ridge

which it has built up by its deposits.

In this section vast and expensive levees

keep the river from overflowing its banks

and flooding the lower lands adjacent

But while the difficulties of construct

ing a deep waterway surpass the prob

lems presented by the Panama Canal,

they are probably not insurmountable.

Many millions of dollars have already

been expended on the Mississippi by state

and national governments, but the results

of the expenditure have been unsatis

factory, as no continuous and definite

plan has been pursued, the national ap

propriations being irregular and uncer

tain. The last Congress made an appro

priation for a careful examination and

report by the Mississippi River Commis

sion of the feasibility and cost of a deep

waterway from the Gulf to Saint Louis.

It is to be hoped that the Commission will

be able to submit a comprehensive and

practicable scheme, for, as President

Roosevelt says in a recent address:

"The valley of the Mississippi is po

litically and commercially more impor

tant than any other valley on the face

of the globe. Here, more than anywhere

else, will be determined 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 be

tween the Alleghepies and the Rockies,

the Great Lakes and the Gulf, will largely

fix the type of civilization for the whole

western hemisphere."

TRAFFIC ON THE MISSISSIPPI

Forty years ago the Mississippi and

its tributaries were used for traffic much

more than they are today. This traffic

reached its height about 1870. During

those years many handsome steamers of

small draught plied up and down the

river, affording a popular route to travel

ers from city to city. In the years fol

lowing railways were built very rapidlv,

and as there was not enough business for

both river and railway, the river com
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merce suffered. Some very interesting

figures have been recently published by

the United States Bureau of the Census

comparing the river traffic of 1906 and

1889. While every line of business in

the Mississippi Valley has increased enor

mously during this period, the commerce

on our waterways has actually dimin

ished.

The statistics represent all craft of 5

tons and over operating on the Missis

sippi River and its tributaries, chief

among which are the Red River, Oua

chita River, Arkansas River, Black River,

Ohio River, Tennessee River, Cumber

land River, Wabash River, Green River,

Kanawha River, Monongahela River,

Allegheny River, Missouri River, Illi

nois River, and the Saint Croix River.

1006 1889

9.698
4,530.276

$23,545,342
$i7.6u,555

7.300
3,364,610

$14,407,162
$16,331,872

Commercial valuation

Average number of em-

Number of passengers

15.342
$5,805,807 $5.337ii85

10,858,894

28,289,503

13.691.956
Quantity of freight handled

20,849,602

THE MARVELOUS PROSPERITY OF

THE SOUTH *

In six years, 1900- 1906, with an in

crease in the population of about 2,400,-

000, or something more than 10 per cent,

the South has increased the value of its

farm products by $728,000,000, or 57 per

cent, and the value of its manufactures

$761,000,000, or 52 per cent. It has

added 3,493,000 spindles to its cotton-

mill outfit, an increase of 55 per cent, and

its mills used in 1906 about 2,375,000

bales of American cotton, or 48 per cent

more than 1900. In the six years the

South's annual pig-iron production has

increased by 896,000 tons, or 34 per cent ;

its coal production by 34,202,000 tons, or

69 per cent; the value of exports at its

-ports, $177,000,000, or 38 per cent,

though it furnishes more merchandise for

* Extract from the Manufacturers' Record.

export than it handles through its own

ports, and in that time its railroad mile

age has increased by 11,441, or nearly

22 per cent, and the assessed value of

property by $2,490,000,000, or nearly 48

per cent.

With all this money-making going on,

it is not surprising that the South is

spending millions of money for improve

ments of many kinds. Counties are

building better roads, better bridges, and

better school-houses. Municipalities are

erecting modern public buildings, install

ing water-works and sewerage systems,

and using up-to-date methods and ma

terials in improving streets. Railroad

operations are double-tracking their old

lines and extending new ones, are build

ing handsome passenger stations, increas

ing terminal facilities, and adding to roll

ing stock. Individuals are devoting their

earnings to improving their homes in

town or country, or in building new ones,

in enlarging barns, in buying stock, farm

implements and machinery, in installing

fencing, and in adding to the machinery

for manufacturing. These investments

are likely to increase during the present

year and to keep pace with the increasing

earning capacity of the South. They are

some of the manifestations of a prosper

ity that is adding every day of the year

about $7,300,000 to the wealth of the

South, and which has brought that wealth

close to $20,000,000,000.

During 1906 the wealth of the South

increased $7,300,000 for every day of

the year, Sundays included, or a total of

$2,690,000,000. The actual increase in

assessed value was $1,076,479,788, and

this was on the average 40 per cent of

the true value. The amazing magnitude

of this gain of $7,300,000 a day is strik

ingly shown by the statement of the Lon

don Express, which, bemoaning the ina

bility of Great Britain to keep pace with

America's growth, put the increase in

Great Britain's wealth at $7,000,000 a

week. Contrast the South's increase of

$7,300,000 a day with Great Britain's

$7,000,000 a week, and then think of the

future.
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NEW TOPOGRAPHIC MAPS

THE topographic maps recently is

sued by the United States Geo

logical Survey cover the following areas :

State. Quadrangle.

Arizona Sacaton

Alabama .1 ".V . Birmingham (resurvey)

California ;2k Holtville

Do Olancha

Do Tesla

Do Yosemite Special

Georgia Talbottom

Iowa Des Moines

North Carolina-South Carolina Saluda

North Dakota Bismarck

Ohio Blanchester

Do South Charleston

Do : West Manchester

Pennsylvania Millerstown

South Carolina Sharon

South Dakota Redwater

West Virginia Ripley

Wyoming Younts Peak

New editions of sheets covering the

following areas have also been issued:

State. Quadrangle.

California Dardanelle

Do San Pedro

Do Southern California, Sheet No. 1

Maine Bath

Maryland Baltimore

New York Pulaski

Do Pultneyville

New York-Connecticut Millbrook

Oregon Ashland

Virginia Spottsylvania

West Virginia Harpers Ferry

The topographic work of the Survey

in California, Maine, Maryland, New

York, North Carolina, Ohio, Oregon,

Pennsylvania, and West Virginia is car

ried on in cooperation with the states.

The term "quadrangle," used in the

above lists, is adopted to designate the

unit of the survey, and represents an

area of one-sixteenth, one-fourth, or one

"square degree." Each quadrangle is

named from some well-known place or

feature located within it. Index maps

showing the location of the quadrangles

in relation to adjoining areas will be fur

nished on application.

The maps of these quadrangles, which

are known as atlas sheets, are for sale by

the Survey. Sheets of standard size are

sold at the rate of 5 cents each, or 3 cents

each in lots of 100 or more.

INTRODUCING REINDEER INTO

LABRADOR

THE remarkable success of the

United States government's ex

periments in importing domestic reindeer

from Siberia into Alaska, which has ena

bled nearly 20,000 natives of northern

Alaska to become self-supporting, has

induced Dr Wilfred T. Grenfell, the med

ical missionary to the Labrador coast, to

try the same experiment in Labrador.

Dr Grenfell has recently purchased 300

reindeer in Norway, which will be car

ried across the ocean in a special steamer

early in December. The reindeer are in

charge of several Laplanders, and will be

distributed in herds along the Labrador

coast. The rapid extermination of game

in Labrador has made Dr Grenfell realize

that in a few years the Eskimos and na

tives of Labrador will die of starvation

or become dependent on bounty unless a

new food supply is found for them. He

hopes that the natives of Labrador, like

the Alaskan natives, will soon have herds

of domestic reindeer to furnish them with

food, clothing, and utensils.

It is now nearly 20 years since Dr

Sheldon Jackson, of the United States

Bureau of Education, recommended and

obtained from Congress an appropriation

to import reindeer from Siberia across

the Bering Strait. During the first year

16 deer were brought over by Dr Jack

son personally. During successive years

there were imported others until their

number reached a thousand. There are

today no less than 16,000 domestic rein

deer distributed in herds along the north

Alaskan coast. Large numbers of them

belong to the mission stations, giving em

ployment to the natives in the vicinity,

while a considerable number of the Eski

mos possess herds of their own.* The

United States government loans its rein

deer to worthy natives or mission stations

for a term of years. Dr Grenfell has

modeled his program after the plan so

successfully followed by the United

States government under the direction of

Dr Jackson.

•See "Reindeer in Alaska", Nat. Geog.

Mac, April, 1903.
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S CONSIDERABLY more than one-half of the edition of this book has already

been disposed of, those members desiring copies and who have not as yet

ordered them are urged to do so at once. The volume contains 250

illustrations, nearly all being full page and all selected from the many hundreds

that have appeared in the National Geographic Magazine. It is bound in green buckram,

in such form as to be very durable. The book contains a small chart of the world in

five colors, to serve as a guide to the illustrations, and a bibliography of the best books

descriptive of foreign countries, natural history, and general geography, including gazetteers

and atlases. The volume is 7x 1 0% inches, and is printed on the same superior paper

used by the Magazine. The price of this unique and valuable volume is $ 1 .00, postpaid,

and as the EDITION IS LIMITED, your order should be sent in at once on blank

below. The volume will be delivered about October 20.

Hon. O. P. Austin.

Secretary National Geographic Society,

Washington, D. C. :

PIlease send me_

I enclose $ 1 .00 per copy.

9-07

_of " Scenes from Every Land," for which
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A Family Gathering in

Old Mexico

0 the traveler in any foreign country the native people are of unceasing

interest. In Old Mexico especially, one finds many quaint types.

There is the pulque peddler on his patient donkey, selling the native liquor

from house to house; the women making Tortillas, the native delicacy; the

bull- fighters—heroes of Old Mexico since Spain held sway—in their grand

array, and many other types equally as picturesque. Why not go and see

all of it—people and country? The weather in Old Mexico is delightful,

and a winter trip is an ideal change from the cold weather of the north.

AN ATTRACTIVE BOOKLET. " SIGHTS AND SCENES IN OLD MEXICO." i. now ready for dittriburion.

It n replete with interesting fact, and fiction about the Egypt of the New World. . Write for free copy.

How to go to Mexico

The principal highway to Mexico lies through St. Louis. Most

toads run through trains to St. -Louis, and the M. K. & T. Ry. runs

through sleepers from St. Louis to the City of Mexico without change.

The route lies through the most interesting section of the United States

—ladian Territory and Texas, where greatest activity and development

ate manifest. Most of the principal cities of Texas and Mexico—Dal

las* Fort Worth, Waco, San Antonio, Torreon, Zacatecas, Agua Ca-

lientes, Guanajuato, etc.— lie along the route. Ask your ticket agent to

sell you a ticket via St. Louis and the M. K. & T. Ry. For rates and

full information, write

W. S. ST. GEORGE. Gen'l Pass. Agent. M. K. and T. Ry.

WAINWRIGHT BLDG. SAINT LOUIS. MO.
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RECOLLECTIONS OF AN ILL-FATED EXPEDITION TO THE

HEADWATERS OF THE MADEIRA RIVER IN BRAZIL

By NEVILLE B. CRAIG

In Co-operation with Members of the

MADEIRA AND MAMORE ASSOCIATION OF PHILADELPHIA

-*■■■' HIS volume gives the origin and history of the famous "Collins Expedition,"

organized in Philadelphia thirty years ago to execute, in conjunction with Mackie,

Scott & Co., of the same place, a gigantic river-navigation and railway project,

designed to bring interior Bolivia into direct communication, by steamer and rail, with

New York City.

Though the enterprise proved disastrous financially and many of those engaged in it

lost their lives, the project has never been abandoned, and the Government of Brazil is

pledged, by a recent treaty with Bolivia, to the immediate construction of the Madeira and

Mamore Railway, the only difficult part of the original undertaking.

The experience of the pioneers of 1878 is, therefore, not only interesting, but likely

to prove valuable to those soon to encounter many of the same obstacles they had to con

tend with.

28 ILLUSTRATIONS AND 6 MAPS. 479 PAGES. OCTAVO. CLOTH. $4,00 NET. POSTPAID, $4.20

SEND FOR DESCRIPTIVE CIRCULAR

J. B. LIPPINCOTT COMPANY .... PHILADELPHIA

 

A splendid chart of the Polar

Regions, printed in Nine Colors,

showing the routes of the prin

cipal Polar Expeditions. The

Map is Invaluable for Reference

Purposes, being a Historical as well as a

Geographic Record.

This Special Edition is limited; therefore your

order should be sent in at once.

Printed on Linen, Unfolded, Ready for Hanging. Postpaid, 50c.

National Geographic Society, i6th and M Sts., Washington, D. C.
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EXPERT TESTIMONY

IN writing us a few days ago the Professor of Geology

of one of the great Universities said:

"YOUR COMPANY DOES BY FAR THE BEST

MAP WORK YET PRODUCED IN AMERICA."

This is the consensus of opinion of leading authors and

publishers, who, to words of commendation, have added their

further endorsement of orders.

If you are interested, and have not been in position to see

our work, write us and we will send a comprehensive

assortment of samples.

The Matthews-Northrup Works

Buffalo, N. Y.

Cleveland Office,

A 17 Citizens Building.

New York Office,

Madison Square Garden Tower.

 

Sportsmen's Clothing and

Special Garments

In addition to the standard forms of sportsmen's clothing for field and

heavy weather, we conduct a tailoring department, organized to carry out in

dividual ideas in cloth, khaki, chamois, leather, and fleece-lined garments.

Our catalogue supplies full description, illustration, and prices of standard

outing garments for every purpose; including boots, shoes, and moccasins of

every type desired by sportsmen.

ABERCROMBIE & FITCH COMPANY

57 READE STREET. NEW YORK

MANUFACTURERS OF COMPLETE OUTFITS FOR EXPLORERS, CAMPERS.

PROSPECTORS, HUNTERS; GUNS, AMMUNITION. AND FISHING TACKLE

ASK FOR CATALOGUE W
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EVERY high office is "open" to "The Man Who Knows." To such a man,

steady, rapid promotion is sure to come. One after another, he fills the

higher positions, till he finally reaches the highest. His rise is due, not to

superior natural gifts, but solely to study of his subject. And this is exactly the ser

vice performed by

The New International

Encyclopaedia o*

for all aspiring men. It is the one great, reliable, PRACTICAL Educator of the day—the most.-'' ^

modern reference work in existence ; the only one thoroughly abreast with the times. It imparts/ O

to the student of its pages the very information which all the fields of activity are calling / jjjb ^

for to-day. The New International Encyclopaedia comprises / <V^ ^Lfi

20 Volumes 16,328 Pages 100,000 Subject! 7,000 Illustrations * *J*t&

How to get the New International Encyclopaedia /& V

Fill in the attached coupon, and we will send you, ABSOLUTELY FREE OF/ Y^^dfyF^
CHARGE, our handsome 80-page pamphlet containing illustrations, colored / y
plates, sample pages of text, lists and pictures of eminent contributors, speci- / V ^^^^
mens of bindings, etc—giving you an exact idea of the excellence of the / /»T ^ ^'^> ^ &
work and its great value to you. ALSO, our famous "Question Book" /' <^
of 770 every-day questions you should be able to answer, but probably /
cannot off-hand; and information regarding our easy payment plan, /
which enables you to secure the New International Encyclopaedia. /

WatCh for the next I The original picture of "The Man| ..•*'" J&

Advertise ment of

"THE MAN WHO KNOWS"

The original picture of "The Man
Who Knows,** printed on extra heavy
paper.suitable forfraining.wHlbesent
free to any address on receipt of ioc.

DODD, MEAD & CO., Publishers/>>

3T2 FIFTH AVE., NEW YORK CITY
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Cigar Chests

9MONG the numerous inventions for maturing

cigars or keeping them in condition, nothing

is more efficacious than the chest designed and

patented by Benson & Hed2es-$300,000 worth

of which have been sold in England and the

United States during the last few years.

•J They are made in all the fine woods, such

as Tulip, Rosewood, Circassian Walnut, San Do

mingo Mahogany, English and American Oak and

are mounted in Inlaid Brass, Ormulu or Sterling

Silver, fitted with English Bramah Locks and are

sold at prices ranging from $25.00 for a Chest

holding 100 cigars to $250.00 for one with a

capacity of 5,000 cigars. There are sizes at

$35.00 to $45.00 holding 400, and at $45.00 to

$55.00 containing 500 with separate compart

ment for 1 ,000 cigarettes. The sizes at $55.00

to $80.00 will contain 800 to 1 ,000 cigars.

For further particulars, etc., write to

"6he INTERNATIONAL

COMPANY

I MADISON AVENUK :: NEW YORK
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VINTAGE CIGARS

The International Company announce the receipt of a parcel of choice

Old Havana Cigars of the Celebrated 1904 Crop, imported by the old

established house of Benson & Hedges, of London and New York, and

which comprises the following sizes:

1"

Bock Obsequios .... $32.00

Bock Perfeccionados 16.00

Cabanas Brevas .... 16.00

Cabanas Excepcionales 35.00

Cabanas Maravelloiis 50.00

Cabanas Regalia Sabrosa 18.00

Carolina Invencibles .... 27.00

Carolina Perfectos .... 22.00

Carolina Puritanos Finos 15.00

Flor de Cuba Celestiales . 30.00

Garcia Regalia Especiales . 15.00

Henry Clay Mauds .... 25.00

lntimidad Fancy Tales 35.00

Intimidad Perfectos .... 22.00

Manuel Garcia Invencibles 27.00

Manuel Garcia Exquisitos . 15.00

Manuel Garcia Regalia Especiales 15.00

Pedro Marias Deliciosos 20.00

Pedro Murias Invencibles . 35.00

Pedro Murias Londres 16.00

Pedro Murias Perfectos 25.00

Vencedora Deliciosos 18.00

Vencedora Invencibles 26.00

Vencedora Panetelas 13.50

Vencedora Perfectos 22.00

Vencedora Bouquets 20.00

Villar Perfectos Sublimes . 26.00

f,

Connoisseurs of Tobacco will find this an excellent and timely oppor

tunity to replenish their stock, particularly as on account of the recent

five months' strike in Havana nearly all well-matured cigars have been dis

posed of. The above list represents the present stock, the price of

which holds good until October 3 1 , when 1 0 per cent, will be added.

THE INTERNATIONAL COMPANY

1 Madison Avenue, New York

Please mention this Magazine when writing



Hotel Cumberland

S.W. Cor. B'way at 54th St.. New York

Neat 50th Street Subway and 53d Street Elevated Station

 

Near

Theater*.

Shops, and

Park

New,

and

Absolutely

Pire-proof

Coolest

Hotel in

New York

Transient Rate*, $2.50 with Baths and up. All Outode
Rooms. Special Rate* (or Summer Months, Send (or
Booklet Under the Management of

HARRY P. ST1MSON. R. J. BINGHAM.
Formerly with Hotel Imperial. Formerly with lintel Wowlw.nl

 

For showing on the screen
Illustrations, engravings, and

perfect iIt is the most perfect instrument of its kind.
It has a detachable Book-Holder.
It concentrates all light on the object.
It shows printed matter correctly.

Geographical Lantern Slides

We carry a stock of over 20,000 lantern

slides, illustrating many countries and indus

tries. Theseslidesare also especially arranged

in series to illustrate Geography, Physical

Geography, Geology, Botany, Natural His

tory, and other Sciences.

LISTS ON APPLICATION.

WILLIAMS, BROWN & EARLE,

Dtpt. L . 9IS Chestnut Street, Philadelphia. Pa.

The National Geographic Magazine ia Bound at

WASHINGTON'S BIGGEST AND BEST BOOKBINDERY

HODGES.

420-422 11th St. N. W.

Washington. D. C.

Subscribers (or the National Geographic Magazine who with to have it bound in volume can
have the work done here best and at the least cost.

One-half Morocco and Clolh, $1 .35 One-hall Run
Full Cloth $1.00

Manufacturers ol Blink Books

land Cloth . $1.25

Up-to-Date Bookbinders

STEEL FURNITURE

STORAGE CASES
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SECURE STORAGE

FIRE PROTECTION
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ART METAL

CONSTRUCTION

COMPANY

Jamestown, N.

Catalogues Mailed

Correspondence Answered

10,000 TYPEWRITTEN LETTERS $20.00

5.000 $12.00 1.000 $4.00

Don't use fac-simile letters when you can get real typewritten ones at such low figures. Send (or samples

FRANCIS M. ALFORD & CO.. 409 Mass. Ave. N.W.. Washington. D. C

SPRATT'S PATENT DOG CAKES

ARE THE BEST AND CHEAPEST

AVOID sweetened, soft or medicated foods, which cause indigestion, loss of coal, and other evils.

We also manufacture specially prepared foods for DOGS. PUPPIES. CATS. RABBITS,
POULTRY. PIGEONS. GAME, BIRDS. FISH. Send for FREE Catalogue, " Dog Culture.

SPRATT'S PATENT (Am.). Ltd.
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WEBSTER'S

INTERNATIONAL

DICTIONARY
A LIBRARY IN ONE 1SOOK.

Besides an accurate, practical, and scholarly
vocabulary of Englisn, with 23,000 MEW
WORDS, the International contains a History of
the English Language, Guide to Pronunciation,
Dictionary of Fiction, New Gazetteer, New Bio
graphical Dictionary,Vocabulary of Scripture,
Oreek and Latin Names, English Christian
Names, Foreign Quotations, Abbreviations, Etc.
238<> FACiKS. 6OO0 ILLUSTRATIONS.

SHOULD YOU NOT OWN SUCII A HOOK?

WEBSTER'S COLLEGIATE DICTIONARY.
Larir,.*t of our nWiiljrment*. Kopnt.-r ond Thin Taper

Ldiliou*. 1118 l'AGIS AND HiO lLLLBTRATIOSB.

Write for "The StoryoYaBook"- Free.
G. & C. MERRIAM CO., Springfield, Mass.

FOUR CENTURIES OF

THE PANAMA CANAL

By W. F. Johnson, of the N. Y. Tribune.

With 16 illustrations and 6 colored maps. Second

printing. $3.00 net ; by mail, $3.25.

most thorough and comprehensive book on the 1
Canal that hai yet appeared . . . especially inl „
^ because it opens to view the lone perspective of the
El great enterprise . . . fuller detail than in any
/ J other single work on the subject."— 7 he Nation.

i HENRY HOLT 6 GQBS&ft

 

COFFEE

Prepared for market In the cleanest,

best lighted, best ventilated coffee estab

lishment In the world, where automatic

machinery working In pure air and sun-

light handles the coffee without the touch

Ota hand from the bag of import to tbe

Sealed Air-Tight Cans

In which it reaches you. "White House'*

Is composed of the finest coffees that grow,

and Its blend Is the result of fifty years'

experience. "White House" Is not for

those who will drink anything called

coffee, but for discriminating people who

care— people who want a pure coffee with

a rich, rare flavor that Is satisfying.

Dwinell=Wright Company,

* Principal Coffee Roasters. *j

Boston and Chicago,
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QUEER METHODS OF TRAVEL IN CURIOUS

CORNERS OF THE WORLD

By Hon. O. P. Austin

Chief U. S. Bureau of Statistics

NO feature of tropical or oriental

life more impresses the traveler

from the temperate zone Occi

dent than the methods of travel and

transportation which greet him at every

hand. Whether it be upon the mountains

or tablelands of Mexico and Central

America, the cordilleras or plateaus of

South America, the islands of the Carib

bean, the deserts or jungles of Africa, the

sandy wastes of Arabia and the Holy

Land, the densely populated plains of

India, the mountain passes of Tibet, the

jungles of Siam, the islands and water

courses of the Philippines, the crowded

cities and highways of China, the rugged

hills and narrow valleys of Korea, or the

coastal cities and mountainous interior of

Japan, the methods by which man travels

and man's requirements are transported

are ever strange, ever changing, ever

fascinating. To the man or woman who

has been accustomed to travel by the

comfortable methods of our own country

a marked contrast is found in the burro

of Mexico, the llama of South America,

the sledges of Madeira, the saddle ox of

Central Africa, the camel of the desert,

the donkey of North Africa and Arabia,

the bullock cart and the "dandy" of India,

the yak of Tibet, the trotting ox of Cey

lon, the elephant of Siam, the carabao of

the Philippines, the wheelbarrow and

sedan chair of China, the pack bull and

palanquin of Korea, and the jinricksha

and kago of Japan. From the moment

the traveler leaves the temperate zone

countries of the Occident and plunges into

the tropics of the orient he finds as a

poor substitute for that noble animal, the

horse, the donkey, the llama, the camel,

the elephant, the ox, the carabao, and,

finally, man, in those densely populated

sections where labor is cheap and land

cannot be spared to. support animals for

transportation.

Of the 100 million horses known to ex

ist in the world. 80 millions, or four-fifths

of the entire number, are found in the

temperate zone and nearly all among

occidental people, while the remaining 20

millions, scattered through the tropics,

are largely employed in the service of

temperate-zone visitors or residents, and

are but feeble representatives of that ani

mal as he is known to the people of Eu

rope or America.

In the United States and Canada we

* Notes from an address to the National Geographic Society, 1907
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The "Burro" or Donkey of Spanish America

have I horse for every 3^ persons ; in

South America, 1 for every 7 ; in Mexico,

1 for every 12 ; in Japan, 1 for every 33 ;

in Turkey, 1 for every 40; in the Philip

pines, 1 for every 50; in Africa, approxi

mately 1 for every 150; in India and

Southern China, 1 for every 200.

The comparative absence of the horse

in the tropics is due chiefly to climatic

conditions, and in the orient to the fact

that the density of population prohibits

the utilization of land for the production

of his food. In his place we have, there

fore, scattered through the tropical and

oriental countries of the world, approxi

mately 3 million camels, 10 million don

keys, and 20 million buffaloes or caribao,

and, everywhere that horses are not avail

able, the patient, slow-moving ox.

The llama will carry from 50 to 200

pounds; a man, from 75 to 150 pounds;

the donkey, 100 to 200 pounds ; an ox,

1 50 to 200 pounds ; a horse, from 200 to

250 pounds ; the camel, from 350 to 500

pounds: the elephant, from 1,800 to 2,500

pounds.
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Camel Wagons at Delhi, India

With the scarcity of animal power in

the tropics and the orient, man has de

vised many methods for travel and trans

portation, and, in many cases, has, per

force, put his own shoulder to the wheel,

or his own neck under the yoke, and made

himself a burden-bearer and the trans

porter of not only merchandise, but, in

some cases, of his fellow-man.

I confess to you that until I had visited

these countries and seen these things with

my own eyes I could scarcely realize that

the conditions which I had seen pictured

were those of the present day ; but now

that I have seen them in actual existence in

this twentieth century, I begin to realize

the great disadvantage under which tropi

cal and oriental man has labored in his at

tempts to develop exploration, intercom

munication, and exchange of products, and

the great benefits to him, and to geog

raphy, to science, and to commerce which

would come from some satisfactory de

vice which would do for the tropics and

the orient what the horse has done for

the temperate zone Occident.

Our line of march in observing these

peculiar conditions will take us around

the world, plunging first into the Spanish-

American tropics, thence to Western and

Northern Africa, thence for a short tour

through Southern Europe, thence via the

Holy Land to India, Tibet, the Malayan

peninsula, Java, the Philippines, China,
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The Belgian Milk Wagon
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Crossing a River in India on a Raft of Inflated Bullock Skins

Korea, Japan, and returning via North

eastern Siberia and our own Alaska.

At our very first stop in Mexico we

encounter the "burro," the Spanish term

for the animal which we usually know as

the "donkey." The statistical records in

dicate the existence of about 10 million

of these diminutive and patient burden-

bearing animals scattered over the world,

chiefly in Spanish America, Northern

Africa, Arabia, and the Holy Land.

Originally domesticated in the Holy Land

and Egypt, he was carried to Northern

Spain by the Mohammedans, and thence

to America by the Spanish explorers and

colonizers.

While much used in Spanish-American

countries, he is less prized and less cared

for than in his original home of Western

Asia and Northern Africa, where he is

the constant companion of man, return

ing a reasonable care with faithful serv

ice and evident affection for his master.

They are used not only on the moun

tain roads, where they are more sure

footed than the horse, but also in the

towns and cities ; the horse in these more

populous centers being reserved for the

transportation of people.

For transportation over the country

roads or in the mountains they are as

sembled in considerable numbers and

march singly, following their leader in

a long file known as the "pack train."
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A Bullock Carriage Used by Ladies of Rank, India

They travel a distance of from 10 to

20 miles per day, according to conditions

of roads, carrying loads of from 100 to

200 pounds each, and, accompanied by

their masters in the curious costumes of

Spanish America, present a picturesque

appearance as they wind in long trains

through the valleys filled with tropical

verdure.

In many of the mountain sections these

pack trains are the only methods yet

available for the transportation of ore

from the mines to the smelting works or

the seaboard.

Further south, in the mountain ranges

of South America, where the great alti

tude and difficult travelling requires an

animal especially prepared by nature for

these peculiar conditions, the llama is still

used in limited numbers as a beast of

burden. The llama was the only animal

suited for transportation found in Amer

ica by the Spanish discoverers and ex

plorers ; the horse, the donkey, and the

ox, which now perform most of the work

having been brought originally from Eu

rope. The llama belongs to the camel

family, having the same peculiar foot with

a divided hoof and cushions placed on

the under surface, thus making it espe

cially valuable for mountain climbing and

on sandy plains, and having also many

of the peculiar habits which characterize

the camel.
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A Hill Country "Ekka" with Passenger and Baggage, India

In all parts of that great line of deserts,

stretching from North Africa across Cen

tral Asia to Northwest China, the camel

is everywhere in evidence ; the total num

ber in the world being estimated at about

3 millions.

Here, in the midst of these great water

less areas, we see the camel in all the

varied types and in the variety of methods

of his utilization. How valuable this

strange and always weary-looking beast

is to the people of North Africa and Cen

tral Asia can scarcely be realized until

you see him, as I have, actually perform

ing his service, and realize that he is- the

only beast of burden able to endure the

long marches across the desert.

Costing about as much as a good horse,

his speed is equally great, his life con

siderably longer, and his ability to carry

a load equal to that of three horses, while

the fact that he can travel for a week,

or, if necessary, nearly two weeks with

out water renders him invaluable to those

great sandy stretches. He can also go

for several days with little or no food,

subsisting meantime upon the fat stored

in the humps on his back, which nature

seems to have provided as a storehouse

for sustenance in case of absence of food.

Not only is the camel a valuable freight

carrier, but he serves as the travelling

car of the Rockefellers, the Carnegies, the

Morgans, and the Harrimans of the des
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Conveyances in Hyderabad, India

ert. When he is chosen for this more

pretentious service, a light framework

is placed upon his back and covered with

cloths to screen the occupants from the

sun and the observation of the passers,

and decorated with pompons of varied

colors. In this gorgeous compartment,

which may be not inaptly termed the

"Palace Car of the Desert," the master

of the camel train places his wife and

children, his choicest merchandise, his

cooking utensils, and daily requirements,

and travels in state, the observed of all

observers, the envy of the wandering na

tive of the desert.

From Africa we pass to that curious

section of Southwest France known as

the "Landes," consisting of some 5.000

square miles of flat and sandy marshes.

The inhabitants are chiefly engaged in

cattle raising. The peculiar condition of

the soil, composed chiefly of sand and

marsh, makes travel by the usual process

difficult, and so the shepherds go about

on stilts. *

In some parts of this formerly unin
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Morning Ride of a Lady of Calcutta in Her Palanquin

habitable region the lands are being res

cued from the drifting sands by the plant

ing of trees, and in other places are being

developed by drainage ; and so, while the

number of inhabitants is increasing, the

number of stilts required is growing less.

Of course, we could scarcely omit the

Belgian dog cart in this discussion of

queer transportation methods, for, while

the use of the dog for labor is gradually

being abandoned in most other countries,

the Belgians still cling to the custom.

One of the queer transportation meth

ods which modern civilization has fur

nished is the single-rail railway which

runs from Elberfeld to Barmen, Ger

many, carrying its passengers and freight

in cars, suspended from wheels which run
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A " Push-Push" of India. Photo by Rev.

Wyncoop, of Allahabad

A very common means of travel, the cart being

by men for hundreds of miles

on a single rail, supported by a frame

work, and operated by electricity gene

rated many miles from the place at which

it is applied to the propulsion of the cars.

Nor could we, in this discussion of

queer transportation methods, pass Ven

ice, that city without a single horse. I

am not sure that this description of Ven

ice as an absolutely horseless city is litcr-

allv true, though I was solemnly assured

while there that there was not a single

horse in the city ; but certainly there are

but very few, if any, and the horse on

their streets would be quite as great a

novelty to the Venetians as a gondola on

the Potomac would be to us in Wash

ington.

In the Holy Land the donkey is in evi

dence everywhere and furnishes the chief

method of transportation.

His availability for application to all

kinds of transportation, whether for peo

ple or merchandise, coupled with his

small cost and limited requirements for

food, render him especially valuable to

the people of this section.

We now bid adieu to the donkey and

the camel and will review some other

curious methods which still prevail on

the rivers which flowed past the Garden

of Eden. On the Euphrates and the

Tigris are still retained the curious water

T. S.

pulled

transports of centuries ago—the

raft of skins and the circular boats.

These rafts are sustained by in

flated skins, prepared for this es

pecial purpose, and after the raft

iloats down the river to its desti

nation the inflated skins are re

moved, the air permitted to escape,

and the skins carefully folded and

carried back to the upper waters,

where they are again inflated and

used as the support of another,

and still another raft.

Even more curious, to the eyes

of the traveler from other part*

of the world, are the circular boats,

made of wickerwork and covered

with skins, or made water-titrht

with pitch, which are still in daily

use on the Tigris and Euphrates

Rivers. These curious little vessels are

used for the transportation of both pas

sengers and freight, and the skill with

which they are managed by those accus

tomed to their use is quite surprising and

interesting. Just how they get animals

in and out of these courious vessels seems

a little puzzling, though it is probably

no more difficult than the methods by

which cattle and horses are lifted from

a lighter and deposited in the hold of the

modern steel steamer.

No feature of life in India is more

striking than that of the methods of trans

portation. From the moment you put

foot on the land you find a bewildering

variety of vehicles, most of them drawn

by the humped ox, known in our zoologi

cal gardens and menageries as the "sacred

ox."

The elephant is still used to some ex

tent in India, Burmah, and Siam, though

in these sections in which roads have

been developed his place has been taken

by the ox and other methods less ex

pensive.

The large quantities of food required

by the elephant make him available only

in the comparatively undeveloped sec

tions, where heavy work is required in

handling timber, or in the military service.

His ability to carry heavy loads, how-
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Coolies in the Himalaya Mountains

Bringing Hay to Market. Photo by Rev.

T. S. Wyncoop, Allahabad.

ever, still leads to his use in certain sec

tions, for he can easily carry a ton at a

single trip and maintain a speed of about

four miles an hour in a climate in which

horses are comparatively useless.

The method of conveyance by a pole

supported on the shoulders of men is

very common throughout India, and is

known as the "dandy."

From India onward we find an increas

ing use of man for the transportation of

both merchandise and people, due chiefly

to the cheapness of labor and the density

of population, which precludes the use

of land for producing food for animals.

In Ceylon we get our first glimpse of

the jinricksha, which competes with the

famous trotting oxen of the island. The

trotting ox is trained to fast traveling,

and when attached to light carts and

driven by experienced men makes a speed

which is quite marvelous.

In Ceylon we also see for the first time

the peculiar boat with outriggers, which

is found in various forms among our

Samoan, Philippine, and Hawaiian neigh

bors. The boat is very narrow, and is

steadied by the long outrigger, to which

is attached a pole, which rests on the sur

face of the water. I well remember my

first experience in riding in one of these

narrow boats from the dock at Colombo

to the steamer lying off in the harbor,

and I must admit that I had a better opin

ion of the boat and the boatman after

this practical test than I had before.

Another type of boat in use in the

Philippines has double outriggers, one set

at each side. These boats are found in

the waters of practically all parts of the

Philippines and of our Pacific islands.

On page 701 is an illustration of that

useful animal the carabao, or water buf

falo, which forms so important a factor

in the agriculture and transportation of

the extreme Orient. Originating in

India, the carabao has been transported

westward as far as Egypt and eastward

through the Malayan peninsula, China.

Indo-China, and the islands of the Indian

Archipelago. The number among the

oriental people is estimated at fully 20

millions, and you will find them in greater

or less numbers all the way from Egvpt

to China. Costing about one-half as

much as an ordinary horse, they perform

all the services usually required of that

animal, and their extreme deliberation in

movement is compensated for in the fact

that they can endure the heat of the

tropics, while their fondness for water

and mud renders them especially useful

in the flooded rice fields and on the

muddy roads during the rainy season.

They are used in every way that the

horse is used in the temperate zone ; at

tached to sleds, to carts, to drays in the

cities, to carriages, and as saddle animals.

Their thick, brown skin, almost devoid

of hair, gives little heed to the whip, yet

they are docile, patient, friendly with the
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Carabaos Threshing Rice in the Philippines

natives, but unfriendly to the white man,

and of great service to the Filipino, both

on the farms and the roads.

In the towns and cities you see them

everywhere, drawing heavy loads on carts

and drays, standing patiently in the broil

ing sun. if they can but have an oppor

tunity once or twice a day to wallow in

the water and mud of some nearby

stream. Without an occasional oppor

tunity to submerge themselves in water

they soon become unmanageable and even

dangerous to those about them.

While their chief service is for agri

cultural work and the hauling of heavy

loads, they are sometimes attached to

carriages, where horses or ponies are not

available, and this is not infrequently the

case, for the number of horses and ponies

in the islands is but about 150,000, while

the number of carabao is nearly one

million. There is no "speed limit" for

the carabao carriage.

One of the common methods of trans

porting water in the Philippines is given

on page 703. The long bamboo pole car

ried on the shoulder of this girl is filled

with water. The bamboo is prepared for

this service by punching out the sheets

of light material which divides it into

sections at the joints.

In China we find less of animal trans

portation and much more performed by

man power, and this is especially true

of Southern and Central China. At the

north, where the climate is that of the
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Tagalog Boys Carrying Vegetables to Manila

temperate zone and the population less

dense, there are horses, though in small

numbers as compared with similar con

ditions in the Occident. The street scenes

on page 706 show the various methods

utilized in the coast cities and the interior.

We have here the jinricksha pulled by

men, the wheelbarrow, and the coolie

porter. The coolie porter is seen every

where, carrying loads of from 150 to 200

pounds, divided between the two ends of

the bamboo pole, stepping briskly along

the street or road, chanting a curious sort

of cry, which he imagines helps him to

more readily endure the fatigue of his

burden.

The three principal methods of trans

portation of people in Central and South

ern China are the Sedan chair, the jin

ricksha, and the wheelbarrow. The

Sedan chair gets its name from the fact

that it is modeled after a type once used

by the aristocracy of the city of Sedan,

France. They are much used in Hong

kong, because the steepness of the moun

tain side on which most of the foreign

residents live make the use of the jin

ricksha extremely difficult. In the nar

row streets of the native quarters of the

great cities they are the only available

method for transportation of people, ex

cept that of the wheelbarrow, and in the

crowded sections it is only with the

greatest difficulty and by the aid of the

warning shouts of the bearers of the

chair, or the runner who precedes them,
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Carrying Water in Bamboo Tubes, Philippine Islands

that the mass of humanity is induced to

give space for its passage.

The more expensive type, and that

most affected by the wealthy and exclu

sive of the Chinese, are enclosed with lat

tice work, and, while the open type is

more convenient for sight-seeing, those

having the screen at the sides and rear

have their advantages in the crowded

native quarters, since the occupant is par

tially screened from view and less liable

to have his progress interrupted by the

crowd of curious natives, which always

gathers at the sight of an American or

European traveler in the native quarters.

Even in these, however, the traveler is

not always free from observation, for it

was while riding in a chair of this general

type that the German Minister, Baron

Von Kettler, was attacked and killed dur

ing the Boxer riots in Pekin.

The sensation of riding in a Sedan

chair is not an especially agreeable one.

It is placed on the ground for the pas

senger to enter, the coolies take their

places at the end of the poles, and at a

signal given by the man in the rear the

chair is lifted until the poles rest on the

shoulders of the men. Then they start off

at a quick pace, winding their way

through the crowds, jostling, shouting,

halting, and again starting as the crowd

gives way ; and, unless they keep step,

which they seldom do, the swaying, tee-



704 The National Geographic Magazine

 



Queer Methods of Travel

 



706 The National Geographic Magazine

 

Wheelbarrow Carrying Freight and Passenger,

Shanghai. Photo by O. P. Austin

tering motion imparted to the chair by

the long flexible poles on which it rests

is anything but agreeable to the inex

perienced.

Probably more freight and more pas

sengers are transported in China by the

wheelbarrow than by any other land

method. The wheelbarrow there used

di tiers from that used by us, in the fact

that the wheel is set in the center

and thus supports practically the

entire load, while the handles are

supported in part by a strap or

rope over the shoulders of the

man who operates it. As a re

sult, the wheelbarrow coolie in

China will transport nearly a half

ton on his vehicle.

W heelbarrows are much used

in the country, where the roads

are but little developed, and it is

said that passengers sometimes

make the entire trip from Shang

hai to Pekin, a distance of 600

miles, by barrow. A two-pas

senger barrow will make about

20 miles per day, and the coolie is content

with a pay of about 20 cents per day, or

an average of about one-half a cent per

mile for each passenger, or about one-

fourth of the low passenger rate recently

fixed for the railroads by several of the

States of this country. Yet, I presume,

most of us would prefer to pay the two-

cent rate in a comfortable passenger coach

 

Street Scene in Hongkong. Photo by O. P. Austin
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A Dray Seen on the Streets of Shanghai. Photo by O. P. Austin

than the one-half-cent rate on the wheel

barrow. On the level, well-kept streets

of the foreign quarters of such cities as

Hongkong, Shanghai, and Pekin, the

wheelbarrow coolie will struggle along

with a load of 6 or even 8 people.

Other strange methods of transporta

tion in China are the junks, sampans,

house-boats, and river crafts, which

crowd the rivers, harbors, and canals of

that densely populated empire. Many of

them have peculiar marks, resembling an

eye, painted on either side of their bows,

which, I found on inquiry, were really

intended to represent eyes, and are pro

vided in the firm belief that they actually

aid the vessel in finding its way.

The junks and sampans are the freight

carriers along the coast and in the har

bors.

House-boats are found everywhere, but

especially in the waters adjacent to the

great cities, and it is estimated that sev

eral millions of the people of China have

no other home than these floating resi

dences. They are supplied with the sim

ple requirements for cooking and daily

life of the home, the pig sty at the rear,

the tiny flower garden at the front or

upon the roof, and are often sculled

from place to place by the mother, with

her children playing about her and her

youngest strapped upon her back. I

have often seen these Chinese and Japan

ese boat women sculling their boats about

the harbors, halting at the sides of ves

sels and clamoring for employment,

meantime hushing the cries of the babies

on their backs by a peculiar shuffling,

swinging motion of the body as they

scull the boat or shout their offers of

service.

In Korea the bull, the donkey, and the

chair coolie vie with each other as bur

den-bearers, though the donkey is more

reserved for long distance travel in the

mountainous regions. The chairs are

not unlike the palanquin of India or the

Sedan chair of China. In most cases

thev are carried by straps or ropes at

tached to the ends of poles and passing

over the shoulders of the coolies.

Official chairs are usually carried by four

and sometimes eight porters, and are by
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Transportation by Man Power, Yokohama. Photo by O. P. Austin

far the most comfortable method of travel

in Korea. A team of good coolies will

take you over the country at the rate of

four miles per hour, sixteen hours at a

stretch, thus enabling you to make over

60 miles in a single day, provided you

are willing to endure your share of the

fatigue by sitting cross-legged in the

box for that length of time.

Japin is said to be the home of the

jinricksha, which it is claimed was in

vented by an ingenious American mis

sionary. Whatever may be the true story

of its nativity, it is no longer peculiar

to that country, for you see it every

where along the Asiatic coast, from Cey

lon eastward to Vladivostok. While the

jinricksha is the popular mode of convey

ance in the coast cities and on the level

country roads of Japan, it will not serve

in the mountains, which abound in every

part of the interior. There its place is

taken by the "kago," which is quite simi

lar to the "dandy" of India.

Even in the most occidental of all the

oriental cities—Yokohoma—where con

tact with western methods has induced

the adoption of many of our customs,

man power is still the principal factor

in transportation.

As we leave Japan our steamer must

be again coaled, for Japan furnishes the

chief coal supply of the orient at the

present time. The coal is brought along

side the vessel in open barges : a series

of platforms built out at the side of the

vessel, each one about 4 feet higher and

3 feet narrower than the one next below,

looking like a big flight of steps up the

side of the vessel. Then a Japanese

man or woman is stationed on each of

these steps, and a lot of men and women

in the barge below, and supplied with

scores of small baskets, holding not to
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exceed a half bushel each. These they fill

with the coal, and they are passed by

hand, one at a time, to the person sta

tioned on the first of the platforms, and

he passes them, one by one, up to the per

son on the platform next above him.

Thus, hour after hour, a steady stream,

or perhaps several streams, of these bas

kets flows up the side of the ship, passed

from hand to hand, men and women

working together indiscriminately and

emptying barge after barge until the ves

sel has received its requisite supply. But

it is a slow method at the best, and I well

remember the experience of lying for two

days in a broiling sun, just off Shimone-

siki, waiting for a multitude of Japanese

men and women to perform a service

which might have been performed in an

hour by the appliances in use in the

United States. Here a great crane, oper

ated by steam or electricity, picks up a

car carrying perhaps 50 tons of coal and

pours its contents gently into the hold of

the steamer lying alongside.

The picture of the mail-carriers in

Alaska (on page 710) illustrates the ex

tent to which the reindeer has become a

factor in the life of that section, due to

the foresight and energy of Dr Sheldon

Jackson.

And now, as we return home to our

land of the horse, the trolley car, the rail

road, and the horseless road vehicle, and

contrast our own conditions of travel and

transportation with those of the tropics

and the orient, I want to suggest the

possibility of the extension of certain of

our transportation methods to those coun

tries, and the development of prosperity

which may result.

Clearly the conditions of transportation

in the tropics and the orient are due, in

part at least, to the absence of that noble

animal which has so served us in the

temperate-zone Occident—the horse. He

has rendered possible the development of

Europe and America by transporting the

product of the farm, the mine, and the

factory to the common carriers—the

ocean, the river, the canal, and the rail

way—and to the sections thus developed

has come great prosperity. In the tropics,

where the horse cannot endure the cli

mate, and in the densely populated orient,

where land cannot be spared to supply

him with food, the facilities for transpor

tation to a common carrier are inade

quate ; the common carrier is therefore

not provided, and there is sluggishness,

lack of production for exchange, lack of

commerce, lack of prosperity. True,

rivers do exist in those countries, and

railroads can be built ; but if they lack

some satisfactory means of transporting

the natural products from the place of

production to that common carrier, the

carrier will not be supplied, the farm will

not be developed, the mine will not be

opened, the factory will not be built, and

that prosperity which comes from a ready

market for products cannot prevail. As a

result, the horseless areas of the world

have remained undeveloped and unpros-

perous, while the area supplied with the

horse has developed and become ex

tremely prosperous.

Now comes the final question, whether

the ingenuity of man has provided any

substitute for the horse, which can be

utilized in those areas where the horse

cannot exist because of climatic condi

tions or lack of space for the production

of his food. To this question T think I

may answer in the affirmative. For many

years man has been experimenting in

attempts to transport merchandise and

men by some machine which carries

within itself its own propelling power.

He learned a century ago that he could

do this on the water by the steamship.

Then he soon learned that he could drive

a wheeled vehicle on land by power pro

duced within itself, provided he sup

plied it with an iron or steel track on

which its wheels might run, and with

this knowledge the railroads spread over

all of that part of the world where horses

could be found to bring the product to

their stations.

But until the beginning of the twentieth

century man had not solved the problem

of operating self-propelling vehicles on

ordinary dirt roads or across stretches of
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Reindeer Carrying U. S. Mail, Alaska. Photo from Wm.

Hamilton, Bureau of Education

country in which no roads exist ; but

that art has at last been attained. The

introduction of the bicycle brought the

rubber tire, and the application of the

rubber tire brought a self-propelled ve

hicle which could be operated on country

roads—the automobile. Then came the

development of the freight motor, which

would carry heavy loads of merchandise

over the ordinary highways and even over

sections where no roads exist, and today

thousands of horseless vehicles are mov

ing hundreds of thousands of tons of

merchandise over roads of a type which

can be supplied everywhere, in the tropics

or the orient, as well as in the temperate

zone or the Occident.

AUTO TRUCKS

The possibility and practicability of

applying the self-propelling vehicle to

the transportation of merchandise and

people in deserts, in the tropics, and the

orient has already suggested itself, and

the experiments made have already as

sured success.

In the deserts of New Mexico and

Arizona motors are successfully carry

ing freights in a temperature of from

120° to 140° in the sun, where, owing to

the extreme heat, horses

or mules can only be

tsed at night. In Nevada

a single motor truck

is now performing the

work of 30 horses, carry

ing freight over 100

miles of mountain roads.

In California a train of

motor cars is carrying

over dirt roads in the

mountain regions as

much ore at each trip as

would require 200 pack

horses for its transpor

tation. In Porto Rico a

line of three motor

vehicles, established to

carry passengers and

mails, performs the

work for which more

than a score of vehicles

and over 100 horses had been required.

Numbers of American motor vehicles

for carrying heavy loads have been put

on the roads of Cuba and Santo Domingo

with success, and more are being ordered.

In Honduras motor trucks are convey

ing minerals to the seaboard from the

mines 100 miles inland, a single motor

performing in one day as much work as

could be performed by 100 mules in the

same time.

In South America the horseless ve

hicle is carrying passengers and freights

to the inland cities over roads where

only the donkey was utilized, and doing

so at an enormous saving of time and

expense.

In Egypt the freight and passenger

motor is beginning to take the place of

the camel ; hundreds of horseless ve

hicles are in operation, some of them over

long stretches of desert, and roads are

being constructed through the desert, on

which the product of certain mines will

be brought to market. In Turkey motor

cars are making regular trips over coun

try roads, carrying both freight and pas

sengers. In India motor cars are being

imported at the rate of nearly two mil

lion dollars' worth per annum, and put
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Crossing the Thelmu River by a Bridge of One Rawhide Rope, Uri, India

in service on the country roads as well as

in the cities and towns ; a company has

been organized to manufacture motor

cars, and our Consul General reports

that the Indian government is consider

ing the desirability of utilizing motor

transport wagons for moving the prod

ucts of the out-of-the-way districts to

market. Special Agent Crist reports to

the Department of Commerce and Labor

a rapidly increasing use of the horseless

vehicle in South Africa, especially in the

mining regions ; that trains of freight

wagons are now being hauled by steam

motors over stretches of countrv where

no roads exist, and that the cost of con

structing motor roads where they are

required is only about one-eighth as much

as that of railroads. In the Kongo the

Belgian government is constructing hun

dreds of miles of road, for the use of the

motor, which is to be applied to the trans

portation of freights.

In Java an American horseless vehicle

is now: being used for the transportation

of mails over the country roads. In

Japan the experiments with the horseless

vehicles have been so successful that a

company has recently been organized to

build and operate horseless vehicles for a
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A Carriage in Madeira, where all Conveyances are Sleds

general transportation service to Tokyo

and thence to the surrounding towns. In

the Philippines a line of motors is about

being put in to carry passengers on cer

tain country roads, pending the comple

tion of the railway, for which contracts

have recently been let.

A special type of vehicle, made in

Paris, has now trains of horseless freight

and passenger trucks operating in France,

Belgium, Germany, Turkey, Servia. Bul

garia, Algeria, Central Africa, Chile, and

Peru.

And, finallv, so confident are those ac

quainted with the horseless vehicle and

its ability to operate in the tropics and

the orient, that a race of motor vehicles

from Pekin, China, to Paris, France, a

distance of 9,000 miles across the desert

and through countries in which the camel

is now the chief carrier, has actually

taken place, more than a score of vehicles

having entered the race.

Horseless vehicles may be operated by

steam, by gasoline, by alcohol, or by

electricity, and the material with which

to supply this power is available in trop

ical as well as temperate-zone countries.

Today great steamships are running from

Borneo, in the tropics, to the ports of

Western Europe, traveling a distance of

12.000 miles without a single stop, with

power generated by liquid fuel drawn

from the oil fields of Borneo ; while in

practically every section of the tropics,

exxept the deserts, are available millions

of horsepower in its water-falls, which

may now be utilized, since man has at

last learned to transmit that power from

the place of production by wire and util

ize it for operation of railways, trolley

roads, or even horseless vehicles.
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A Market Camel being Unloaded on a Sidewalk in Cairo, while Pedestrians Walk

in the Street. Photo by O. P. Austin

I know that the query which will arise

in your minds will be, "How can you

successfully and profitably operate horse

less freight vehicles in countries where

there are no roads, as is the case gener

ally in the tropics and the orient?" To

this I reply, that if the freight-carrying

vehicle is supplied, the roads will be con

structed. A hundred years ago the roads

of England were so bad that it took two

days and three nights of incessant travel

to go from Manchester to Glasgow : and

at the beginning of the last century the

time required for a trip over the bad

roads from Philadelphia to lialtimore was

often 5 days, or as long as it now takes

to cross the continent. The fine roads

of Europe and whatever we have of

good roads in the United States have

come chiefly in the last centurv in an

swer to popular requirements. The feasi

bility of making and maintaining good

roads in the tropics is shown by the fact

that India, which had no wagon roads

when England assumed control in that

country, is now noted for its fine and

well-kept roads, aggregating nearly 200,-

000 miles in length. Give to the tropics

and the orient a vehicle which will do

what the horse does in the temperate-

zone Occident, and the plentiful supply

of cheap labor in those countries will

make road-building a mere incident of

the development which will certainly

follow.

The tropics and the orient are the great

undeveloped sections of the world. Within

the tropics are millions of square miles

of productive land and billions of dollars'

worth of products, for which the tem

perate zones are calling. In the orient

are hundreds of millions of patient work

ers, and for their products the Occident

is increasing its demands. The inability

of each of these sections to respond to our

demands has been because of the absence

of some available method of transporta

tion. Given this facility, in the form of
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An Automobile Train in Australia

the self-propelled vehicle, and with it a nearer to the door of every man, and

reasonable supply of temperate-zone en- with it an increased exchange of products,

ergy and capital, and we shall see those which will develop commerce, geographi-

countries develop, the iron horse ex- cal knowledge, and general good fellow-

tending his domain further and further ship between the people of all nations and

into the interior and coming nearer and all lands.

PLANTING FISHES IN THE OCEAN

The Marine Fish Culture Work of the United States

Government

By George M. Bowers

Commissioner of Fish and Fisheries

THERE are very few countries

that engage in the cultivation

of marine fishes and crusta

ceans, and none that conducts the work

on nearly so extensive a scale as does the

United States. The only other country

that deserves mention in this respect is

Norway, which undertook the pioneer

operations in marine fish culture, and has

continued the cultivation of one species

of fish at one hatchery up to the present

time. Oysters and other mollusks are

extensively cultivated in France, Eng

land, Japan, and other countries, as well

as the United States, but only as a pri

vate enterprise.

The comparatively slight attention

given to artificial propagation of marine

fishes and other free-swimming creatures

in Europe and all the other continents
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except America may be explained in

several ways. In the first place, govern

ment fish culture is almost unknown in

most countries, and this form of agricul

ture is not practicable for the private fish

culturist, who would not be able to reap

the exclusive harvest from his labors.

Then, many government fishery authori

ties, believing that man cannot perma

nently reduce the abundance of fishes by

his fishing operations, however destruc

tive, contend that he cannot appreciably

increase their abundance by artificial

means, however extensive. This view is

far from being established by competent

evidence, and is not generally entertained

in the United States or elsewhere.

SPECIES CULTIVATED

At a very early period in the history

of the National Bureau of Fisheries it

was determined by Commissioner Baird

and his associates that, in view of the

government's lack of jurisdiction over

the coastwise fisheries and its consequent

inability to promote them by adequate

regulation, the most feasible aid that

could be rendered by the government

would be through artificial propagation.

The Bureau therefore took up the neces

sary experimentation looking to the adop

tion of extensive cultural operations, and

soon determined the apparatus and meth

ods applicable to the different species.

The work has been conducted on a grad

ually increasing scale, and three govern

ment hatcheries, located at Gloucester

and Woods Hole, Massachusetts, and

Boothbay Harbor, Maine, are now main

tained for the purpose. The fishes regu

larly propagated are cod at all the

stations, flounders at Woods Hole and

Gloucester, and pollock at the latter

place. Other fishes—mackerel, tautog,

sea bass, and scup—have also been

hatched from time to time. Lobsters are

hatched at all three stations, but the larg

est quantities of young are produced at

the Boothbay Harbor station, recently

established by Congress as a special lob

ster hatchery.

The great justification of marine

hatching operations as conducted by the

United States government lies in the fact

that a vast majority of the eggs taken

would be totally lost if the fish culturist

did not come to the rescue. As to the

few remaining eggs that might be ex

truded and hatched naturally, the in

creased efficacy of artificial propagation

must be conceded.

OBTAINING THE EGGS

Cod eggs are obtained for the hatch

eries in three different ways. The most

prolific source is the catch of the fisher

men on the Maine, New Hampshire,

and Massachusetts coasts. Experienced

spawn-takers board the fishing boats

either on the fishing grounds or on the

way to port, strip the eggs from the

dying or dead fish, fertilize them, and

then as soon as possible send them to the

hatchery. This work, carried on in mid

winter, involves great exposure and hard

ship, of a nature to be felt by the most

stolid fisherman. The second method of

securing cod eggs is to catch the mature

fish with hand lines on the outlying

shoals, take them to the hatchery in the

wells of smacks, and hold them in live-

cars pending the gradual ripening of

their eggs. At regular intervals the fish

are overhauled and the ripe eggs ex

pressed and fertilized. Several thousand

brood fish are thus handled at the Woods

Hole station each year. An improve

ment on this practice has recently been

tried at Woods Hole, as a result of per

sonal observations in Norway by the

Deputy Commissioner of Fisheries. The

brood fish are held in a large covered

compartment, and are allowed to spawn

naturally ; and the eggs, rising to the sur

face, flow over a shallow sluice and are

collected in scrim bags or on a wire-mesh

tray, whence they are transferred to the

hatching apparatus. By this method the

laborious task of forcibly expressing the

eggs from the struggling fish is made un

necessary, a much larger percentage of

eggs is obtained and fertilized, and the

brood fish remain in excellent condition,

and may be released when the spawning
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Female Lobster, Showing Eggs Attached to the Swimmcrets

The eggs are thus carried externally for 9 or 10 months

is completed. Pollock eggs are obtained

from the boats of the market fishermen.

The pollock is an excellent food fish,

caught in immense quantities, and its

artificial propagation is being conducted

on an increasingly extensive scale.

The several hundred million eggs of

the winter flounder that are now incu

bated each season are deposited naturally

by captive fish held at the hatcheries in

tanks of running water. The fish spawn

at night, and practically a hundred per

cent of their eggs are fertilized and

hatched. Under the most favorable nat

ural conditions a large percentage neces

sarily escape fertilization, many are de

voured by other fishes, and many are

washed ashore.

SAVING THE LOBSTER FROM EXTER

MINATION

The operations of the Bureau of Fish

eries in behalf of the lobster fishery are

of the most beneficent character. Not



7 1 8 The National Geographic Magazine

 

Scraping the Eggs from a Live Lobster for

Hatching Purposes

withstanding the enactment, by all the

states interested, of stringent laws

against the sale or possession of egg-

bearing lobsters, such laws, as every one

knows, have always been evaded or

ignored by a large proportion of the lob

ster fisherman, especially in recent years,

when the prices of lobsters have been

high. It is an easy matter to strip the

eggs from a lobster, and the fisherman

who would return a lobster to the water

simply because it was a "berried" female

would be regarded by his associates as a

crank. Seeing how the destruction of

lobster eggs was going on, notwithstand

ing the efforts of the local fishery author

ities to prevent it, the Bureau took up the

matter with the states and secured a

modification of the laws, by which the

fishermen are now allowed openly to re

tain seed lobsters until agents of the

Bureau take them off their hands, the

fishermen receiving the ruling market

price for their catch. The lobsters

are first taken to the hatchery,

where their eggs are gently

scraped from the abdominal ap

pendages, and are then carried off

shore and released in deep water.

In this way not only are millions

of lobster eggs saved each year,

but many thousands of mature fe

male lobsters are given a new lease

on life.

Since the establishment of the

lobster hatchery on the Maine

:oast, egg-bearing lobsters bought

during late summer and fall are

held in large enclosures, or

"pounds," until the following sum

mer, and are then relieved of their

eggs shortly before the time they

would hatch naturally. Practically

the entire New England coast is

now patrolled by agents of the

Bureau in quest of seed lobsters,

the work being limited onlv by

the attitude of the fishermen and

the facilities and funds available.

HATCHING METHODS

The eggs of most of the marine

food fishes float at the surface, and there

fore require entirely different treatment

from that given the heavy eggs of salmons

and trouts on one hand and the semi-

buoyant eggs of the shad and whitefish

on the other. The incubation of immense

numbers of floating eggs has been made

possible by the invention of a very in

genious device known as the automatic

tidal box. Such boxes, arranged in

series in the compartments of a long

trough, consist of wooden framework

open at the top and covered with cheese

cloth at the bottom. The water is sup

plied to each compartment by means of a

tube which discharges into a little well,

from which the water escapes with some

force through a small aperture in the

center of the back of each box ; this cur

rent imparts a double rotary movement

to the mass of eggs. In the front of each

compartment a siphon works automat

ically and permits the entire renewal of
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the water every 6 or 8 minutes. From

400,000 to 500,000 cod or similar eggs

may be placed in one box, and these hatch

with little attention from the fish cultur-

ist, owing to the complete oxygenation

afforded by the circulation and frequent

change of water. The young emerge in

10 or II days when the water temper

ature is 46° or 470 F., but the hatching

may be deferred for 50 days in water of

310 F.

The eggs of the lobster are semi-

buoyant and are susceptible to the same

methods of hatching as the eggs of the

shad—that is, in glass jars from which

the young escape as they come from the

egg and swim in the zone of water in the

top of the jars. As the larval lobsters

are cannibals from the moment of their

emergence from the egg, it is necessary

to keep them constantly stirred and to

plant them as soon as possible in order to

avoid wholesale mutual destruction.

EXTENT OF THE WORK

The magnitude of the fisheries to be

aided and the area of the waters to be

stocked have necessitated the most exten

sive fish-cultural operations on the part

of the government. The yearly output

of the hatcheries must be counted by

hundreds of millions, and the efforts

should be annually increased in order to

offset the increased drain on the supply

occasioned by the growing demand and

larger numbers of fishermen engaged.

Lack of facilities has up to this time pre

vented the rearing of lobsters and marine

fishes, and tremendous destruction of the

delicate newly hatched fry must thus be

discounted by planting the young in far

greater numbers than would otherwise

be required. During the past ten years

the Bureau has planted in New England

waters more than 4,450,000,000 arti

ficially hatched fish and lobsters. The

output for 1907 was 654,680,000, which

was much larger than for any previous

year.

BENEFITS OF MARINE FISH CULTURE

The difficulty of determining the re

sults of fish culture is greater in the case

of marine operations than in any other

branch. The products of the hatcheries

are free to roam so widely and mingle

with other fish to such an extent that it

is almost impossible to separate the re

sults of artificial propagation from those

due to natural reproduction. Indeed, so

little conclusive evidence can be adduced

in support of marine fish culture that

many persons are entirely skeptical as to

its benefits.

As already stated, the Bureau of Fish

eries has proceeded on the hypothesis

that the effects of man's improvidence

with regard to the shore-inhabiting spe

cies can be counteracted by sufficiently

extensive artificial measures ; and it has

had ample justification for a continuance

of its operations in the widespread popu

larity of the work and in the vast amount

of unsolicited testimony received in the

last twenty years showing the apparent

increase in the abundance of the species

handled at the hatcheries.

It was about 1889, some ten or twelve

years after cod cultivation was system

atically begun, that the first results began

to be manifested. Schools of small fish,

of marketable size, appeared on inshore

grounds that either had never before had

runs of cod, so far as known, or had

been visited by only limited numbers of

such fish. Careful observations con

ducted by the Bureau had traced the an

nual growth of the artificially hatched

fry in the coastwise waters, and had left

little doubt that the immense bodies of

cod that had recently appeared were the

direct outcome of the hatchery work.

The fishermen were quick to take advan

tage of the new run of fish, and it was

estimated that in 1889 the fishermen of

southern New England had caught cod

to the value of $250,000 on grounds

where regular cod fishing had never be

fore been profitable. The abundance of

the so-called "hatchery cod" in the in

shore bays and sounds has continued

without interruption, and a definite fish

ery has been established. Furthermore,

a most lucrative small-boat fishery has

been built up on the shores of New York
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and New Jersey. There has also been an

increase in the numbers' of small cod in

the shore waters north of Cape Cod.

The downward trend of the lobster

fishery had, up to a year or two ago,

been apparently uninfluenced by the an

nual planting of large numbers of lobster

fry ; but there is now considerable evi

dence that the increasing output of the

hatcheries is bearing fruit. Fishermen

are reporting more under-sized lobsters

than they have seen in many years, and

in various places where fishing had been

abandoned because it did not pay, the

fishermen are now making good catches.

It is difficult to understand how the an

nual planting of the progeny of 20,000

to 30,000 lobsters can fail to influence

the available supply for the market, even

if only one lobster fry in each hundred

planted reaches maturity ; and the Bureau

has occasion to feel gratified that the de

cline has now been positively arrested in

localities where large numbers of fry

have been deposited for a series of years,

and where there was absolutely no reason

to look for any betterment, if nature had

remained unaided.

HUNTING BIG GAME IN PORTUGUESE

EAST AFRICA*

THE big animals of Portuguese

East Africa are admirably de

scribed in a recent work by Mr

R. C. F. Maugham, who was for a num

ber of years British consul to that coun

try. This section of the continent

abounds in game, but curious and un

accountable gaps are sometimes observ

able in families common to neighboring

regions. For instance, no ostriches are

found, although numerous in parts of

the neighboring British protectorate. The

crested eagle is likewise absent.

"Of pigs, we have at least two—the

grotesque wart-hog, with his large, curl

ing tushes, and a smaller red hog, prob

ably the Potamochcerus charopotamus or

P. africanus. The former {Phacochccrus

athiopicus) is very numerous throughout

the drier, sandier districts, and in the

mountains of both Cheringoma and

Gorongoza I have seen them in large

numbers. Their unsightly warts, two on

each cheek, are much larger in the boar

than in the sow, as are also the tushes,

which in the former animal sometimes

grow to such a size as to end their points

up to a line with the eyes. They are

very fierce when cornered, and I remem

ber on one occasion a large boar I had

wounded suddenly charged down upon

a gun-bearer with a perfect cyclone of

shrill grunts, and would assuredly have

reached and injured him had not one of

his comrades, who stood by, hurled a

spear with great skill ; this checked the

animal's onset and enabled me to plant

a fatal bullet behind his shoulder. The

other variety is much smaller and, with

a rather vivid red collar round the neck,

possesses a long, thin white mane and a

curious beard-like growth of white bris

tles under the jaw, which turn upward

as though they were sedulously brushed.

The body is of dark reddish brown, and

this animal is, I may add, an exceedingly

welcome addition to the sportman's

larder.

"That enormous bald, hideous offal-

eater, the formidable beaked marabou

(Lcptolipus) , abounds in the interior,

consorting with vultures, turkey buz

zards, fishing eagles, and the profanum

vulgus of the scavengers. Nobody who

has not witnessed the spectacle could

imagine the astounding rapidity with

which all these birds, and many more, as

semble from nowhere in particular when

* Portugese East Africa: The History, Scenery, and Great Game of Manica and Sofala. By

R. C. F. Maugham. With Map and illustrations. Pp. 340, 6x9 inches. New York : Imported by

E. P. Dutton.
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A Typical Native Village in Portuguese East Africa

This and the following six illustrations are from "Portuguese East Africa," by R. C. F. Maugham
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Native Woman Pounding Maize
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A Fair-sized Bull Hypopotamus
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Native Drums

some large beast is being skinned and cut

up on an exposed plain.

"I remember last September that, hav

ing shot a large elephant in surroundings

such as I have described, I sat by while

the great slabs of skin were removed

from the gigantic sides, and the carriers,

hastily summoned from the camp and

reinforced by people from a neighboring

village, proceeded to cut up the vast

mountain of flesh. Almost immediately a

shadow flitted across the carcass, and

looking upward one became aware that

the deep blue above was rapidly filling

with countless black wheeling specks. The

sense of sight possessed by all these birds

is incredibly acute, for, during the whole

period we were engaged in cutting the

elephant up, they continued to congre

gate. The buzzards, kites, and scapulated

crows boldly alighted on the grass and

on a few neighboring bushes and awaited

calmly the moment when we should take

our leave, while overhead, at a great

height, the shyer varieties, including the

marabous, large bare-necked (probably

Gypohierax) vultures, and screaming

fishing eagles continued to hover.

■ "At length, all the meat was carefully

apportioned, the tusks chopped out, and

all that remained of the great elephant

were some huge bones and other frag

ments lying in a confusion of trampled

internal organs. We started for the

camp, but before we had marched 20

yards every one of those waiting birds

was settled upon the remains, while, with

a rush like the roar of a war rocket, the

greater vultures fell with wings tightly

folded from a height of 300 or 400 yards

to take part in the feast. The startling

noise made by these heavy birds falling

head foremost through the air, to check

their plunge with outspread wings so

close to the ground as to make destruc

tion appear inevitable, was most singu

lar and impressive.

"Dancing and singing are the principal
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Traveling in Pre-railway Days, Portuguese East Africa

forms of native amusement, and are in

dulged in all over the country about the

time of full moon. The music of the

drums is the most general form of ac

companiment, and many of the people

become astonishingly expert in beating

them. The number of drums used at

one time is as a rule three, and this num

ber is never allowed to exceed five or

six, although on one occasion, when I

was in Maravi's main town, close to

Mozambique, I witnessed a dance in

which over 2,000 persons took part, to

music furnished by over thirty drums.

On this occasion three immense rings

were formed, and the drums were sta

tioned a little way off. This was the most

imposing festivity of the kind at which

I have been nresent."

Mr Maugham gives an interesting sum

mary of Portuguese exploration and set

tlements in Sofala and Mozambique.

When the Portuguese came in 1502 they

found the region ruled by an Arab sul

tan, whose vessels traded in slaves and

gold and ivory along the East African

coast. The region was fabled for its

wealth, and, in fact, Mr Maugham be

lieves that the wild jungle in which he

hunted was "the legendary Land of

Ophir" itself; "that land to which King

Solomon of old sent the vessels which

enriched his treasury and enhanced his

influence, and to which the ancient Phoe

nicians sent their fast-sailing argosies,

to return laden with the riches of the

land of Punt."

No part of the world arouses greater

curiosity or is veiled in deeper mystery

than the hinterland of Portuguese East

Africa and the neighboring territory of

Mashonaland and Rhodesia, where the

ruins of many cities surrounded by walls

of solid masonry have been found, but

not a single inscription to tell of their in

habitants or age.



A VISIT TO LONELY ICELAND

By Perley H. Noyes

Member of the National Geographic Society

ABOUT the year 860 A. D. a Nor

wegian pirate named Naddodd,

who had been forced to settle

in the Faroe Islands on his return from

an expedition against Norway, was

driven by a storm far out of his course

and sighted land considerably to the

north, which, from the amount of snow

on its mountains, he called Snacland, or

the Land of Snow. Four years later one

Gardar Svafarson, a Swede, being simi

larly driven northward against his in

clination, sighted this same land, which

he circumnavigated and discovered to be

an island. On that account he called it

Gardarsholm, or Gardar's Island, and,

having spent a winter on its northern

shore, at the site of the present little

town of Husavik, he returned in the

spring to Norway.

Gardar gave so favorable a report of

the new country that the adventurous

spirit of another Norwegian pirate, Floki,

prompted him to go in search of it him-

Self, with the idea of taking possession

of it. He proceeded, accordingly, first

to the Shetlands, and then to the Faroes,

whence he sailed northward on his jour

ney. The compass not then being known,

Floki resorted to a novel method of ap

prising himself of the proximity of land.

He took with him three ravens, conse

crated to the gods, to guide him on his

way. The first of the birds he let loose

after having lost sight of the Faroes, and

it took its flight back thither ; the second,

which he loosed later, rose to a great

height in the air, and, after hovering

about for some time, returned to the ship ;

the third directed its course northward,

and Floki shortly afterwards landed on

the island which he sought.

He appears to have spent too much

of his time in fishing, neglecting the hay

harvest, in consequence of which all the

cattle he had brought with him died dur

ing the winter. Greatly vexed at this

loss, Floki determined to seek a more

favorable climate, but before leaving the

island he chanced to notice from the

top of a mountain near the coast that

one of the bays was completely filled

with ice, and because of this he renamed

the island Iceland, and this name it has

ever since retained. In 870 Iceland was

again visited by Norwegians, Hiorlief

 

An Icelander Knitting Socks

and Ingolf, and being well impressed

with the country, after a winter's resi

dence there, they returned to Norway to

fit out an expedition which should make

a permanent settlement on the island.

This they did in 874, and the Icelanders

date the occupation of their country from

that vear.
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So much for the discovery of the

islands and its first settlement. Whether

or not natives of Ireland had lived in

Iceland previous to its discovery by Nod-

dodd seems to be a disputed question. At

any rate, the evidence relied upon in sup

port of the supposition is very meager.

The early colonization of Iceland was

greatly promoted by the tyrannical rule

of Harold the Fair-haired in Norway.

His relentless oppression drove from that

country many of the petty kings, who

preferred independence in a strange and

unknown land to persecution and humilia

tion at home. These nobles took to them

selves considerable districts in Iceland,

and for nearly 400 years governed the

island with no interference from the out

side world. Internal feuds, however, had

been going on over a good part of this

period, and at last, in 1261, Hacon, the

king of Norway, succeeded in effecting

the subjugation of Iceland to Norway.

In 13(87 it passed to Denmark and is to

day one of her colonies.

NOT A BITTERLY COI.D COUNTRY

Many misconceptions as to Iceland ex

ist in our country. It is, perhaps, gen

erally thought of as a cold and snowy

land, inaccessible except after much in

convenience and possible hardship. It

may seem surprising to many to know

that the Icelanders who have emigrated

to America are said by their relatives

at home to complain bitterly of the ex

treme cold of our winters. Mr Halldor

Bjarnarson, a Lutheran minister, resid

ing at Prestholar. a parsonage on the

north coast of Iceland, writes me of the

past winter in his district, that at no

time did he observe the temperature to

drop below -f 50 Fahrenheit, and that

in the north of Iceland, almost on the

Arctic Circle.

Two lines of steamships maintain regu

lar all-the-vear sailings between Den

mark. Scotland, and Iceland by way of

the Faroe Islands. The single passage

to Reykjavik, the capital of the island,

on the southwest coast, reciuires from

three to four days from Leith, or five

to seven days from Copenhagen, and

the steamers of these lines are annually

carrying more and more tourists to an

island which is but just becoming recog

nized as one of the most interesting and

fascinating lands in the world. The trip

is usually taken from Leith, as this

avoids the extra two days required in

the passage across the North Sea from

Copenhagen, a passage often rough and

disagreeable, in a steamer of the size of

those employed in the Iceland trade,

which average, perhaps, 1.000 tons gross.

Excluding meals, which cost one dollar

a day, the round-trip fare between either

Copenhagen or Leith and Iceland is about

thirty dollars—certainly moderate in view

of the distance covered. I have thought

it best to include these items as to the

time required and the cost of the trip to

Iceland because of the inconvenience of

ascertaining them.

Most of the steamers go direct to Reyk

javik, some of them stopping at the

Faroes on the northward voyage and

others on the southward voyage. Some,

however, proceed up the east coast of

Iceland, thence westward along the north

coast, and south to Reykjavik, and thence

back to Leith, while others make the

trip in the reverse order.

UNCHANGING THROUGH THE CENTURrES

So far I have said nothing as to travel

on the island itself. The method em

ployed is unique and primitive. Barring

the possibility of driving on a narrow car

riage road for about one day's ride from

the* capital, and possibly a less distance

from some of the smaller towns, all travel

must be made on pony-back. Much has

been written about the Icelandic pony.

He is individual, a type by himself, and

the word "sturdy" is his best description.

Those who contemplate long journeys on

the island must be provided with two

riding ponies, in addition to one or more

pack ponies apiece, depending on the

needs of the partv. With such an out

fit. ;o miles a dav is easilv possible.

The Iceland of today is little different

from the Iceland of over one hundred
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Great Canyon of the Jokulsa

Ponies Fording the Thjorsa

years ago. The same occupations, the

same pleasures, the same dangers, make

up the life of a simple, sincere, and hos

pitable people. In a country so isolated

from the world, equally apart from its

commercialism and its politics, there has

indeed been little chance for change. The

traveler who visits this country, especially

those parts of it which lie remote from

its semi-Danish capital, cannot but find

refreshing the unsuspicious and open-

hearted candor of its inhabitants. Those

who travel across the island have the

better opportunity of observing this, for

every man's house is open to the traveler

at whatever point he may choose to stop.
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The Gullfoss or Gold Fall

Indeed, this custom is a necessity, for

there are no towns in the interior, but

only solitary farm-houses—often parson

ages—each boasting its own name, and

unless the traveler prefers to sleep in

a tent, which he must then carry with

him, there is no other shelter available.

The chief drawback to a summer's ex

cursion to this lonely island is the fre

quency of rain at that season : but if this

be borne in mind and provision made in

advance to meet it, the charm of the

great natural wonders of the country and

tlie interest, which cannot but be aroused,

in its people and their history so com

pletely offset the discomforts of travel

as to make them at best one's second

thoughts.

The trip most generally taken by trav

elers in Iceland is made from Revkjavik

and includes a visit to Thingvellir, Gey-

sir, and Mount Hekla. Thingvellir is a

wild and picturesque tract of land and

water lying at a level lower than that of

the country round about it. That the

subsidence of this district occurred dur

ing some violent volcanic agitation of pre

historic time is unquestionable ; it is con

clusively proved by corresponding strati

fication on the faces of the cliffs of the

perpendicular walls on either side of the

sunken district and on the walls of the

sunken tract itself. Thingvellir is the

dominating point in the annals of Ice

land. For nearly 900 years the Althing,

or general assembly of the people, met

on this spot, and the public affairs of

the country were here discussed and jus

tice administered. It was here also, in

the year 1000, that after a fierce debate it

was decreed that Iceland should renounce

the pagan for the Christian faith. In

1800 the Althing was removed to Reyk

javik.

After Thingvellir it is customary to

visit Geysir, where is located the most

famous group of the boiling and spout

ing springs of Iceland, from one of

which, the largest on the island, the

place derives its name. The height of

the column of water thrown up by this

fountain when in eruption has been vari

ously measured and conjectured: it has a

known record of considerably over too

feet, but perhaps its average today would

not be much in excess of 60 feet.
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THE FAMOUS FALLS

Near Geysir, at a riding distance of

about an hour and a half or two hours,

is situated, on the Hvita, or White River,

the Gullfoss—Gold Fall. The Gullfos*

descends in two immense cataracts which

together are said to more than equal

the height of Niagara. The Hvita takes

its rise in Hvitarvatn, a lake fed by

the melting ice of the Lang Jokull, a

large glacier lying from 20 to 25 miles

north of the Gullfoss. The waters of the

Hvita, like those of all the other glacier

rivers of Iceland, are of a dull, yellow

color, very swift and cold. As they leap

over the immense precipices of the Gull

foss and boil and foam in the narrow

gorge below, such an impression of

grandeur and majesty is aroused as

would be well nigh impossible to awaken

elsewhere. Both in volume and in pictur-

esqueness the Gullfoss far surpasses its

only Icelandic rival, the Dettifoss, in the

north.

After visiting Geysir and the Gullfoss,

the majority of tourists, who have but a

short time at their disposal, proceed in

a southeasterly direction, across the Hvita

and the Thjorsa to Hekla, the most fa

mous, although not the largest, volcano in

Iceland. As I did not visit Hekla per

sonally. I cannot speak authoritatively as

to the difficulties of its ascent. It is said,

however, to be a reasonably easy climb,

but an entire day is required and an

early start is imperative.

The trip from Reykjavik to Hekla, as

I have described it above, should take

not less than six or seven days. The

return trip may be made by a more

southerly route, on which the hot springs,

boiling mud cauldrons, and sulphur beds

of Krisuvik may be examined. This re

turn journey will extend the time re

quired to a total of eleven or twelve days.

THE INTERIOR OF THE ISLAND IS DESERT

AND BARREN

The interior of Iceland is a vast desert

of rubble and sand, broken up by moun

tains and glaciers, and almost utterly

devoid of vegetation. Across one of the

routes of this desert, the Sprengisandr,

or "Bursting Sands," our party jour

neyed to the north coast of the island.

The Sprengisandr has been little de

scribed, for but few choose to cross Ice

land by this inhospitable route. It is

seldom used, even by the Icelanders them

selves, almost, all preferring to lengthen

the journey by taking the more accessible

and less dangerous coast routes. A

guide thoroughly familiar with the Spren

gisandr and its environment is absolutely

essential, for the long ford of the Thjorsa,

which the party must cross before reach

ing the desert proper, is difficult to lo

cate, and, once across the river, the dan

gers of losing the way and of becoming

entangled in the quicksands from which

this route derives its name are not merely

nominal.

In order to convey an accurate idea of

the barrenness of the interior of Ice

land, even at the risk of digressing, I

cannot do better than quote from Mr

W. G. Lock's "Guide to Iceland," pub

lished in 1882, but even today the best

and most painstaking handbook of the

island. He says (page 38) : "Broadly

speaking, only the fertile tracts and val

leys of the coastal regions are inhabited,

the interior being mainly a barren ele

vated plateau, studded with ice-clad

mountains and slumbering volcanoes ; and

it is believed there are not half a dozen

bouses in the whole island distant in a

beeline forty miles from salt water." To

appreciate the full significance of this

quotation it must be understood that Ice

land contains 38,000 square miles, over

5.000 square miles more than Ireland.

To return again to the Sprengisandr.

Properly speaking, the Sprengisandr

itself requires but one day to cross, but

from the time one leaves the last farm

house in the south until the first habita

tion is reached in the north, no less than

four days are required : during: this time

we did not see one human being besides

the members of our own party. The

chief reason which operates to make the

Sprengisandr and its approaches im
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Milking Time

practicable as a traveling route is the ex

treme scarcity of grass for the ponies.

The desert itself offers absolutely none,

and even after this part of the route is

covered the forage is very meager. In

consequence, our ponies were obliged at

one time to go for over twenty-four hours

without food of any kind.

If the term scenery may be used of the

region of the Sprengisandr, that which

presents itself during the time necessary

to reach the first fertile land in the north

is monotonous beyond expression. The

vast undulating plains of the desert,

broken here and there by small hills of

the same sand and volcanic ash, offer

no other obstruction to the eye than slen

der wooden stakes, ten or twelve feet in

height, placed at intervals of perhaps 400

or 500 feet for the guidance of the win

ter wayfarer who may elect to expose

himself and his pony to the inclemency

of this route at a season when it is cov

ered to a considerable depth with snow.

Where the desert joins its rocky and

mountainous approach on the north, these

stakes give place to high rock cairns,

standing like sentinels on every elevation

of a forbidden and hostile region.

The Sprengisandr lies between two im

mense glaciers, one of which, the Yatna

Jokull, or Great Glacier, is said to be the

largest in all Europe. Because of its

situation, the desert is continually ex

posed to the fierce winds and snows

which sweep across these ice-fields. For

over half the day, in August, on which

our party crossed the desert, we rode in

the face of a driving snow-storm, which,

although it had abated somewhat by

nightfall, did not wholly cease until nine

o'clock of the following morning. The

cold was intense, and with our compara

tively light sleeping equipment the night

was spent very uncomfortably.

After reaching the first farm-house,

Myri, in the north, one day's ride brought

us to Akureyri, which is the second town

in point of size on the island. Here our

party separated, the majority returning

to Reykjavik by the western-coast route,

while two of us, with one guide and

a complement of nine ponies, went east

ward.
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The Town of Seydisfjord, at the Head of the Fjord of the Same Name

ACRES OP BURNING SULPHUR BEDS

The north of Iceland is not nearly so

often visited by tourists as the southern

portion, and yet, to me, it was far more

interesting than the more traveled south.

Two days to the east of Akureyri lies an

immense tract of devasted territory, to

which has been given the singularly ap

propriate name "The fire focus of the

north." The activity of this region is

now undoubtedly past, but the mind

could not picture a scene of greater deso

lation and waste, while acres of burning

sulphur beds, with small geysers and

boiling mud cauldrons, still exist in evi

dence of the dying fires beneath. Here

we employed three days in visiting the

extinct volcanoes and other points of

interest in the neighborhood, proceeding

north to Husavik, on the coast, and thence

eastward again to the Jokulsa, a large

river fed from the Vatna Jokull in the

south.

The Jokulsa, in its course to the Arctic

Ocean, has cut a deep and picturesque

canyon, through which pours a volume of

water in amount second only to that of

the Thjorsa. Near the banks of this

stream in the north is situated the fa

mous V-shaped valley of Asbyrgi, sup

posed to have been caused by the sub

sidence of the roofs of two subterranean

lava channels at and near their confluence.

Before going northward to Rifstangi,

the most northerly point of Iceland, just

over the Arctic Circle, we visited the

Dettifoss, a tremendous cataract of the

Jokulsa, and a group of craters and

masses of igneous rock, to which has

been given the unpronounceable appella

tion of the HIjothaklettar.

It was on our way to Rifstangi that

chance took us to the church-farm of

Prestholar. Here we met the minister of

the district, Mr Halldor Bjarnarson,

whom I have mentioned before, and his



74° The National Geographic Magazine

 

 

An Icelander's Family

A Farm-house and Farm-yard



A Visit to Lonely Iceland 74i

brother, Mr Paul Bjarnarson, and noth

ing can better illustrate the hospitality

and courtesy of the Icelanders than the

fact that these gentlemen took voluntarily

three days of their time to accompany us

over a section of their island with which

our guide was unfamiliar. At Prestholar

we saw the message found in the drift-

cask set loose by the Geographical So

ciety of Philadelphia, the probable drift

of which was outlined in the National

Geographic Magazine for January,

1906. The cask had been picked up by

a farmer living near Prestholar, and be

ing unable to read the message it con

tained, although it was printed in four

languages, he had taken it to the Messrs

Bjarnarson, by whom it was forwarded

to Philadelphia.

Our principal concern in going to

Rifstangi was to reach by land the most

northerly point in Iceland, and, if the

memory of the immediate inhabitants of

this district may be relied upon as accu

rate, no foreigners had ever before

reached the spot in this way. There is

nothing particularly difficult about this

part of the trip, except that the road, if

it may be called a road at all, for the last

few hours of the ride leads over an un

broken mass of boulders and round

stones, among which any other horse

than a native pony would inevitably break

his leg.

From Rifstangi to Seydisfjord, whence

we left for Scotland, the trip was com

paratively uneventful. The east coast of

Iceland is exceedingly mountainous, and

each day succeeded the preceding in sub

stantially the same way—i. c, we would

ascend some •mountain in the morning,

travel across a high plateau for the

greater part of the day, and descend to

some farm or coast town in a valley or

fjord for the night. The descent to Sey

disfjord was particularly beautiful. After

winding in and out among great ridges

of rock, the road bends abruptly and the

little town at the head of the fjord comes

suddenly into view far below, each little

white-painted house a mere speck in the

distance. From this point it is nearly

two hours' ride to the town itself.

The trip which I have detailed above

occupied approximately four weeks. Dur

ing that time we had abundant oppor

tunity for observing the character and

disposition of the simple people to whom

Iceland is "home." Even should the

marvelous scenery of the island fail to

awaken the visitor's enthusiasm, he can

not leave its shores without admiration

for the loyalty and devotion of its in

habitants to a land so unfavored both

by nature and geographical position.

THE LAND OF FIRE*

By Herr Jon Stefansson, Ph. D.

GEOGRAPHICALLY and geo

logically Iceland is part of—a

continuation of—the British

Isles, for it is situated on the same sub

marine mountain ridge, stretching from

southeast to northwest across the North

Atlantic, the average depth on it being

1,500 feet to 2,000 feet, while north and

south of it 12,000 feet is the average depth,

reached by sounding. According to Prof.

James Geikie, land connection between

Greenland and the British Isles must

have existed in Cenozoic times, for relics

of the same Tertiary flora are found in

Scotland, the Faroes, Iceland, and Green

land.

It is as rational to call this island Ice

land as it is to call an ice-sheet meas

* Abstracted from "Iceland; its History and Inhabitants." By John Stefansson. Smith

sonian Institution, 1907.
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uring several hundred thousand square

miles Greenland. Iceland is not a bleak,

arctic region, embedded in thick-ribbed

ice, though its northernmost peninsula,

Rifstangi, projects a mile north of the

Arctic Circle. Though situated between

63 0 24' and 66° 33' north latitude, its

thermic anomaly is such, owing to the

Gulf Stream, that the mean temperature

of the month of January on the west

coast of Iceland is 34. 50 F. higher than

it should be in that latitude. It is sur

prising that January at Reykjavik is

milder by \y2° than at Milan, north

Italy, or i° F. milder than at Munich,

which is y/2° farther south than London.

Grimsey, off north Iceland, cut in

two halves by the Arctic Circle, is 50 F.

warmer in January than Stockholm. The

coolness of the summer, however, owing

to the nearness of polar ice drifting down

from Greenland, reduces the annual

mean. It will thus be seen that Iceland

has a temperate climate, while the clear

ness of its atmosphere rivals that of Italy.

It is freer from microbes than the air

of any part of Europe, and, according to

the researches of Dr W. L. Brown, the

blood of the Icelander on an average con

tains more hemoglobin than that of other

inhabitants of Europe.

No country on earth of equal size con

tains so varied and wonderful phenomena.

The glaciers of Switzerland ; the fjords,

salmon rivers, and midnight sun of Nor

way ; the volcanoes, grottoes, and sol-

fataras of Italy, on a grander scale; the

mineral springs of Germany ; the gey

sers of New Zealand ; the largest water

fall, next to Niagara, in the world—all

are here. Nowhere has nature been so

spendthrift in giving a geological lesson

to man. If there be sermons in stones,

volumes lie unread here. Here we see

her Titanic forces at work building up

a country. Nowhere is it possible to

study so well the geological conditions

prevailing toward the close of the Glacial

Epoch in Europe.

Iceland is the center of a suboceanic

volcanic region, and no region of the

earth has an equal title to be called the

"Land of Fire." It owes its very exist

ence to volcanic agency continued today,

and may be truly called the abode of

subterraneous heat. No spot on the sur

face of the globe of its extent exhibits

marks of fire in such a multitude, in such

a variety, and of such a magnitude. None

contains an equal number of volcanoes.

Nowhere have eruptions of such magni

tude occurred. Dr Thoroddsen has

counted 107 volcanoes, 83 of which are

a series of low craters or crater chains,

8 are of the Vesuvius shape, and 16 of

the Sandwich Islands lava-cone shape.

Five thousand square miles of land are

covered with lava. The post-Glacial lava

alone would cover Denmark with a layer

16 feet in thickness. The largest lava

desert is the Odaoahraun, which covers

an area of 1 ,700 square miles and is from

1,600 to 3.500 feet above sea-level. This

lava field has been formed by the erup

tions of about 20 volcanoes. The cubic

capacity of the lava ejected here would

make a solid cube, each side of which

would measure about 50 miles. The

most frequent form of manifestation of

volcanic eruption is the formation of a

series of low craters, ofter several miles

in length, along lines of cleavage in the

crust of the earth. The longest is that

of Laki, 20 miles long, containing about

100 craters.

Sometimes lava has welled up out of

fissures without craters. The largest of

these is Elvgja, north of Myrdalsjokull,

19 miles long, 434 feet deep—in one

place, 656 feet deep—the bottom being

468 feet wide. The volcanoes are not,

as was formerly supposed, limited to the

regions of palagonite breccia. On the

Faxa Bay are many small volcanoes

which have broken through the basalt.

About 25 volcanoes have been active in

historic times (900-1900). Vesuvius is

dwarfed into insignificance, for the lava

flood of the last eruption in Iceland, in

1875, has been computed to contain

31,000 millions of cubic feet, while in the

largest eruption of Vesuvius on record,

that in 1704, only about 7,000 millions of

cubic feet of lava were ejected.
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Iceland has another and greater claim

to one's interest. It is, as William Mor

ris said, "the Greece of the North." It

produced in the twelfth and thirteenth

centuries a literature unparalleled after

Rome before the golden age of England

and France, in character drawing, in

passionate dramatic power, in severe,

noble simplicity, in grim humor. All

the characters of the Sagas live and

move today. Every hill and headland

and valley in the island is full of their

presence. The Icelander of today knows

them by heart. It is as if every English

man, from pauper to king, knew Shake

speare's historical plays and could retell

them more or less in his or her own

words. It has kept the national times

alive through evil times. It has preserved

the language almost untouched by time

and foreign intercourse.

Nowhere is the contrast between man

and his surroundings so glaring as in

Iceland. Buried in snow and darkness,

deprived of every comfort, living on

rancid butter and dried fish, drinking sour

whey and milk, dressed like his servants,

seeking in a little boat his food, yet a cul

tured mind, possessing an intimate knowl

edge not only of the history of his own

country, but of Greece and Rome; a

poet fond of throwing off satires, in

tellectually and morally the equal of his

European guest, considering himself

your equal and refusing to be ordered

about by a rich Englishman, owner of

several square miles of land and hun

dreds of sheep, with a pedigree going

farther back than that of his visitor; a

jack-of-all-trades, a blacksmith in his

smithy, boat-builder and carpenter, an

artist in filigree work, a carver in wood,

an eager reader in books, he has univer

sal education up to the degree to which

it is useful for a man.

There are no schools in Iceland, yet

every child at 12 can read, according to

the parish statistics. In no country in

Europe are so many books printed and

sold, in proportion to the population. A

population of only 76.000, scattered in

many hamlets, has 12 printing presses,

the earliest being established as far back

as 1530; about 100 books annually, 14

newspapers, and 8 periodicals are pro

duced to satisfy the literary needs of this

little nation.

Yet this literary people still live in a

pastoral and Homeric civilization, which

is a modern lesson of the healthfulness

of human life lived in close contact with

the free, wild life of nature, such as

would have delighted the heart of Rous

seau or Thoreau. As a proof that this

life is healthy, I give the example of a

clergyman who died four years ago 113

years old, having managed to live all

his days healthy and happy on £30

($150) a year, the average stipend in the

Icelandic church.

The sheep yield food and clothing.

Their wool is pulled off in spring, carded,

spun, woven in hand looms, and worn

undyed. You make shoes of their skin

and spoons of the horns. Every oppor

tunity is seized for the telling of stories

and reciting of poems. Only the milk

ewes are kept at home in the summer to

be milked ; the rest of the sheep are gath

ered in from the mountains in autumn,

notice being given at church from the

pulpit.

The autumn gatherings, with people

sitting on the walls of the stone inclosure

telling stories, are quite Homeric. The

winter evenings are spent with each mem

ber of the family busy at work in the

same room ; the men on their knees shav

ing the wool off sheepskins, making ropes

and nets of hair; the women using spin

dle and distaff, embroidering, etc., afford

a still better opportunity for stories and

puns.

There are even wandering minstrels

who gain their livelihood by reciting

prose or poetry, which they know by

heart, at various farm-houses, till they

exhaust their stock.

To conclude with a few statistics : The

annual trade of Iceland is worth close

on £1,000,000 ($5,000,000), export and

import together. The principal articles

of export are salted codfish, wool, mut

ton, and eider down. A large increasing
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part of the trade is with Great Britain.

In the fifteenth century all the foreign

trade was in English hands. Henry VIII

negotiated with Denmark in 1 518 and

1535 for its transfer to England, and its

economic and strategic importance to

Great Britain has been set forth as late

as 1835 in the Quarterly Review by Sir

George Mackenzie and Sir William

Hooker, who held that Iceland ought to

be a British possession. It has been de

clared by experts that the fishing-grounds

of Iceland are richer than those of New

foundland, and, though they are much

nearer Great Britain, their annual yield is

not more than £2,000,000 ($10,000,000),

because they arc not worked as they

ought to be.

For four hundred years Iceland was an

aristocratic republic, ruled by the great

families of the early settlers, among

whom was a Norse queen of Dublin. A

fourteen days' open-air parliament of

all Iceland met annually in June at

Thingvellir, and the speaker of the lawr

(log-soguman) used to recite from mem

ory the whole of the unwritten, elaborate

laws of the country to the assembly. In

1262-1264 Iceland was united to Norway,

and in 1380 with Norway to Denmark.

The Danish rule ruined the island eco

nomically, but since the granting of self-

government and the reestablishment of

the old parliament, in 1874, at Reykjavik,

great progress has been made. The reve

nue of Iceland is now six times as large

as 28 years ago, and it is probably the

only country with no debt, but with

1,000,000 crowns of savings in its ex

chequer; yet more has been expended on

the ways and roads of the island since

1874 than in all the previous centuries.

The Icelanders are keen politicians ;

women have been in possession of the

municipal vote earlier in Iceland than in

any other country, and they do not

change their names when they marry.

The parliament (althing) is composed

of an upper house of 12 members and

a lower house of 24.

SCENES FROM EVERY LAND

Copies of "Scenes from Every Land,"

by Gilbert H. Grosvenor, are now being

forwarded to members of the National

Geographic Society who have ordered

this volume. Owing to the popularity of

the suggestion, it was necessary to print

a larger edition than had been planned,

and therefore the publication has been

delayed several weeks.

Tlie volume contains more than 250

illustrations from the Magazine, with

50 to 200 words of description under

each picture; a list of nearly 1,000 books

of travel, exploration, and general geog

raphy, as well as a small map in five

colors. Three-fourths of the edition have

already been disposed of. The remaining

copies will be reserved for members of '

the National Geographic Society and

readers of its Magazine until December

15, after which the balance will be ob

tainable by the public.

PHOTOGRAPHIC COLLECTIONS

Mr Herbert L. Bridgman, of Brook

lyn, has sent to the library of the National

Geographic Society a series of fifty pho

tographs of scenes in Khartoum and

Egyptian Sudan, taken or purchased by

him on a recent visit to that region.

Mrs J. Howard Gore, of Washington,

has presented to the Society a series of

Swedish pictures illustrating the costumes

and manner of life of the Swedish peas

ants.

It is hoped that members of the So

ciety who have an opportunity of taking

or collecting photographs during their

travels will send them to the library of

the Society. If members do not care

to part permanently with their pictures,

but wish to place them where they will

be safe from fire and be taken care of, it

is suggested they send them also to the

Society. Such pictures will be returned

whenever the member desires, and will

not be published without the consent of

the owner.



 

ASpecialExhibitionoftheSacredTooth,Kandy,Ceylon

TheSacredTooth(ofBuddha)wasbroughttoCeylonfromIndiabyaprincessandenshrinedinapalaceofitsown.Itwas

carriedoffaslootbyoneoftheMalabarraidersofCeylontencenturieslater,recapturedandreturnedtoCeylon,andtreasuredina(»ri

hiddenshrineuntil1560,whenthePortuguesetookitandcarriedittoIndia,wheretheyburneditwithgreatpompandthrewthe ashesintothesea.TheKingofKandythereuponhadanewtooth,3incheslong,madeofchoicestivoryandenshrinedintheplace

ofthelostone.PhotofromMissElizaR.Scidmorein"ScenesfromEveryLand."
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HELPING THE FARMERS

NO government in the world spends

so much for the development of

its farms and farming interests as does

that of the United States. Many mil

lions of dollars are annually appropriated

by the U. S. Congress and our state leg

islatures for practical experiments and

researches to increase the profit of our

farmers by creating or finding new and

better products for them to grow or to

protect or improve the soil of their farms.

As a result, much greater progress in

practical agricultural science and meth

ods have been and are being made in the

United States than in any other country.

One of the most interesting and im

pressive annual volumes of the national

government is the yearly Report of the

Office of Experiment Stations of the

U. S. Department of Agriculture, which

summarizes the work in progress at the

many state experiment stations. The

list of investigations at the Wisconsin

station, at Madison, as given in the last

report, is typical of the others. Here

they have discovered improved methods

in cheese-making which will mean an in

creased annual profit of $150,000 in this

industry to Wisconsin alone. They have

also found that by spraying with iron

sulphate solution it is possible to destroy

wild mustard, oxeye daisy, cockle burs,

and ragweed in oat fields without injury

to the oat crop. The strength used has

been about 100 pounds of iron sulphate

to 50 gallons of water per acre, and the

cost of material from 60 to 75 cents per

acre—much less than for a copper sul

phate solution. The pictures on pages

474-749 illustrate other lines of work at

this station.

One of the most important efforts of

the national and state governments is to

encourage the study of agriculture in the

schools and colleges and to help the

Farmers' Institutes. These institutes are

now organized in all of the states and in

all of the territories excepting Alaska.

The number of institutes held in 1906

was 3,409. and the number of sessions

11,409. The attendance at these insti

tutes was 1,299,172, an increase of

403,980 over the attendance of the pre

vious year. The average number at each

session was 114. The appropriations

for the institute purposes amounted to

$269,672. Fifteen states reported round

up meetings, with an attendance of

24,598; 19 states held special institutes,

attended by 85,762; 13 states reporting

upon agricultural trains give an approx

imate attendance upon these trains of

215,890. The aggregate attendance for

the year, including the regular institutes,

the round-up meetings, special institutes,

and railroad specials, was 1,625,422. The

number of institute lecturers increased

from 995 in 1905 to 1,225 in 1906.

NATIONAL GEOGRAPHIC SOCIETY

Members changing their addresses should

notify the Society at the earliest moment in

order that the Magazine for the current month

may be correctly forwarded. When this is not

done duplicates very often cannot be supplied,

as the edition of the Magazine may become

exhausted.

Members desiring to attend the annual ban

quet of the Society on December 14 are re

quested to send to the Society at once their

names and the number of reservations desired.

The price per plate is $5.00. The program for

the evening has not been completed, but one of

the features will be the presentation of the

Hubbard Gold Medal to Captain Roald Amund

sen, of Christiania, Norway.

Practically all of the following addresses

will be printed in the National Geographic

Magazine, 1907-1008.

Friday, October 25, 1007—"The Tombs of

Uaa and Tuaa and Queen Tiyi in the Valley

of the Kings, at Thebes." Mr Theodore M.

Davis, of Newport, R. I.

Friday, November I, 1907—"The Northwest

Passage." Captain Roald Amundsen, of Chris

tiania, Norway. An account of the first suc

cessful passage around the north coast of

North America from the Atlantic to the Pa

cific, a feat which had baffled tlje world for

centuries. Illustrated.

Friday, November 15, 1907—"Peaks, Passes,

and Glaciers." Prof. Charlqs E. Fay, of

Tufts College, President American Alpine Club.

With 100 illustrations from the unrivaled col

lection of mountain photographs by Signor Vit-

toria Sella. The Alps, the Caucasus, the Him

alayas, and Alaska will be fully represented,

and it is hoped that a few Sella photographs
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Field to left sprayed; strip on right unsprayed (showing mustard plants in blossom three

weeks after spraying)

 

On left, oats and weeds from three harvester bundles from treated plat; on right, same from

untreated plat

Effect of spraying oat fields with iron sulphate solution for eradication of wild mustard.

Wisconsin Station. Photos from U. S. Dep't of Agriculture
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An Intermediate Type of Tomato, Nearly Seedless

Modification brought about by high feeding. Form, size, and quality the best

 

Large Type Seedless Tomato

Both types were developed by the Wisconsin Experiment Station at Madison. Photos from

U. S. Dep't of Agriculture
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Corn grown on undrained field

 

Corn grown on field with tile drains 40 feet apart. Originally the wettest portion of the area

"These illustrations of experiments at the Wisconsin Experiment Station, at Madison, are

from the U. S. Dep't of Agriculture
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from the recent expedition of the Duke of

Abruzzi to Mount Ruwenzori, in equatorial

Africa, may be received in time for the ad

dress.

Friday, November 22, 1907—"Through the

Deserts of Lower California, Mexico." Mr

E. W. Nelson, of the Biological Survey. Mr

Nelson will describe a recent trip through this

unexplored section of America for the United

States Biological Survey. The most remark

able desert vegetation in the world, seen in

Lower California, will be shown on slides.

Friday, November 29, 1907—"The Native

Peoples of the Congo." Dr Frederick Starr, of

the University of Chicago. Author of "Strange

Peoples," "The Truth about the Congo," etc.

Illustrated.

Friday, December 6, 1907—"The Panama

Canal." Illustrated with moving pictures of

the work. Mr C. L. Chester.

Friday, December 13, 1907—"The Land of

the Incas." Mrs Harriet Chalmers Adams,

author of "The City that was Exchanged for

New York," "East Indians in the New World,"

in the National Geographic Magazine for

June and July, 1907. Illustrated.

December 14, 1907—Annual Banquet. The

New Willard.

Friday, December 20, 1907—"The Second

Peace Conference at The Hague." Hon. John

W. Foster, formerly Secretary of State.

Friday, January 3, 1908—"The Geography of

Mars." Percival Lowell, LL.D., Director of

the Lowell Observatory, of Flagstaff, Arizona.

Illustrated.

Friday, January 10, 1908—"Two Thousand

Miles on Muleback through the Andean Won

derland." Hon. John Barrett, Director of the

International Bureau of American Republics.

Illustrated.

Friday, January 17, 1908—"A Camel Trip in

the Salt and Sand of Chinese Turkestan."

Mr Ellsworth Huntington, of Yale University,

author of "The Pulse of Asia." Mr Hunting

ton was a member of the recent expedition of

the Carnegie Institution to Central Asia and

Turkestan, and had unusual opportunities to

study this interesting region. Illustrated.

Friday, January 24, 1908—"The Pelicans of

America : An Account of Field Studies of the

White Pelican in the Western States and in

Northwest Canada, and of the Brown Pelican

in Florida." Mr Frank M. Chapman, of the

American Museum of Natural History. Illus

trated.

Friday, January 31, 1908—"The Conserva

tion of Our Natural Resources." Mr Gifford

Pinchot, Chief of the U. S. Forest Service.

Friday, February 7. 1908—"South Africa :

The Natives and the Mines." Mr Gardiner F.

Williams, author of "The Diamond Mines of

South Africa" and for many years General

Manager of the De Beers Diamond Mines,

Kimberley. Illustrated.

Friday, February 14, 1908—"The Deep-

water Route from Chicago to the Gulf and its

Connections." Hon. Joseph E. Ransdell, Mem

ber of Congress from Louisiana and President

of the Rivers and Harbors Congress.

Friday, February 21, 1908—Hon. George

Shiras, 3rd, of Pittsburg, has accepted the in

vitation of the National Geographic Society to

address the Society on some of his experiences

in hunting wild game with the camera. Illus

trated.

Friday, February 28. 1908—-"Holland's War

with the Sea." Prof. J. Howard Gore. Illus

trated.

Friday, March 6, 1908—"The Missions of

California." Hon. Joseph R. Knowland, Mem

ber of Congress from California.

Friday, March 13, 1908—"Arizona—The

Egypt of the New World." Mr Frederick

Monsen. Mr Monsen describes not only the

ancient ruins, but the country as it is today,

with its Indian tribes, Spanish-Mexican settle

ments, and American towns. The wonderful

Snake Dance of the Hopis will be shown.

Friday, March 20, 1908—"Perisa—Past and

Present." Dr A. V. Williams-Jackson, of Co

lumbia University. Illustrated with unusual

pictures taken by Professor Jackson on exten

sive journeys through the ancient kingdom.

Friday, March 27, 1908—"The Geography of

the Sea." Rear Admiral Colby M. Chester,

U. S. Navy.

Friday, April 3, 1908—"Cathedrals, Mosques,

and Temples of the World." Hon. O. P.

Austin, Chief U. S. Bureau of Statistics. Il

lustrated.

inland waterways

Several technical meetings to consider our

inland waterways, and particularly the Mis

sissippi and its tributaries, are being arranged.

BOOK REVIEW

The Savage South Seas. Painted by Norman

H. Hardy. Described by E. Way Eklington.

Pp. 204, 614 by 9 inches. Illustrated with 68

full-page pictures in colors. New York :

Macmillan Co. $6.00.

The beautiful illustrations printed in this

volume give an admirable idea of the people

and life in British New Guinea, in the Solomon

Islands, and among the New Hebrides. Mr

Hardy lived for some time in that fascinating

part of the world and presents a realistic pic

ture of the rich color of the South Seas. The

volume is one of a series published by Adam

and Charles Black, of England, describing the

different parts of the world, each volume in

the series being illustrated with many colored

pictures.



INDIAN WOMAN SPINNING WITH SPINDLE, LAKE CHAPALA. THE ANCIENT MOUND

BUILDERS USED TO SPIN IN THE SAME WAY.

 

CENES FROM EVERY LAND, which will come from the press not

later than November tenth, has had a remarkable advance sale, more than

three-quarters of the entire edition having been subscribed for in advance of

the distribution. The fact that this volume, containing a collection of two

hundred and fifty intensely interesting illustrations, together with a small chart

of the world in five colors and a bibliography of the best books descriptive

of foreign countries, natural history, and general geography, including gazetteers and

atlases, will make an Admirable Christmas Present has presented itself strongly, and

many are now ordering four and five copies of the publication with the view of presenting

them as Christmas Gifts.

Copies bound in red leather with gilt tops may be had for $2.50, postpaid.

The volume has become very popular among the schools, not only in this country

but abroad, the Principal of the Imperial High School of Tokyo having ordered twenty

sent to Japan.

The volume is 7x 1 0 '4 inches, printed in brown duo tint ink, on the same superior

paper used by the Magazine, and well bound in green buckram.

The price of this valuable and unique publication is $ 1 .00 postpaid in the United

States; $1.25 abroad.

Hon. O. P. Austin,

Secretary National Geographic Society,

Washington, D. C. :

Please send me of "Scenes from Every Land," for which

I enclose $ 1 .00 per copy.

Name.

Street Address

City and State

11-07
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er Customs of Mexico

Among the many strange customs of Mexico, perhaps

the strangest to us is their manner of courting. At a cer

tain hour of the day the devoted lover comes under his

lady love's window and when she comes to the casement

he may exchange glances, smiles and nods, go away and

come back again the next day and do it all over again.

If he is faithful and keeps it up for two or three years, he

may finally be allowed to call and see her in the presence

of another member of the family. If all goes smoothly

the marriage is arranged.

This is but one of many strange and interesting cus

toms to be observed on a trip through Old Mexico.

An attractive booklet "Sights and Scenes In Old Mexico,"
Is ready for distribution. It Is replete with interesting
facts and nation about the Egypt of the New World. Write
for free copy.

How to go to Old Mexico

The principal hlghwav to Old Mexico lies through St. Lours. Most
marts run through trains to St. Louis, and the M. K. & T. Ry. runs
tlm-ugh sleepers from St. Louis to the city of Mexico, without
change. The route lies through the most interesting section of the
United States— Indian Territory and Texas, where greatest activity
and development are manifest. Most of the principal cities of
Texas and Mexico, Dallas, Ft. Worth. Waco, San Antonio, Torreon,
Zacatecas, Aguasealientes, Guanajuato, and etc., lie along the
route, and stop-overs are allowed at pleasure. Ask your ticket
agent to sell you a ticket via St. Louis and the M. K. &T. By. For
rates and full information, write

W. S. ST. GEORGE,8i6 Wainwright Bide, St Louis. Mo.

"THE SCENIC ROUTE TO MEXICO."

se mention this Magazine wher» writing



LANTERN SLIDES and

STEREOGRAPHS

ESPECIALLY PREPARED FOR VSE OF

EDUCATORS AND LECTURERS

THE PICTURE IS THE INTENSE-IT IS THE QUICK WAY OF

PRESENTING THE TRUTH "

In our Classified Series of

Educational Lantern Slides

and Stereographs, you will

find just the material needed

for the Class Room, Study

Club, or Lecture.

Illustrations

for all Grades of

School Work,

from the

Kindergarten

to the

University.

Tell us your needs.

Explanatory Text written

by Specialists accompanies

each view.

 

Copyright 1B07, by Keystone View Co.

14142 DAM AND FISH LADDER ON ROGUE RIVER, ORE.

GENERAL LINE OF LANTERN SLIDES FOR LECTURERS

WE PHOTOGRAPH THE WORLD

KEYSTONE VIEW COMPANY

INCORPORATED

MEADVILLE. PA. NEW YORK CITY ST. LOUIS, MO. PORTLAND, ORE.

TORONTO, CAN. BRISBANE, AUSTRALIA LONDON, ENG.

Please mention this Magazine when writing



Hotel Cumberland The New

S.W. Cor. B'way at 54th St.. New York

Nar 50lh Street Subway and 53d Street Elevated Station

 

Near

Theaters,

Shops, and

Central

Park

New,

Modern,

and

Absolutely

Fire-proof

Cooleit

Summer

Hotel in

New York

Transient Rates, $2.50 with Balhi and up. All Outside
Rooms. Special Rates for Summer Months. Send for
Booklet. Under the Management of

HARRY P. ST1MSON. R. J. BINGHAM.
ForiiK-rlv with Hotel linj.trial. Fonnarlj wllh Hotel W*o<«lw«nl

Reflecting Lantern

 

For showing on the screen opaque object*, book
Illustrations, engravings, ami lantern slid

It is the most perfect instrument of iu 1
It has a detachable Book-Holder.
It concentrates all light on the obj set.
It shows printed matter correctly.

We carry a stock of over 20,000 lantern

slides, illustrating many countries and indus

tries. Theseslidesare also especially arranged

in series to illustrate Geography, Physical

Geography, Geology, Botany, Natural His

tory, and other Sciences.

LISTS ON APPLICATION.

WILLIAMS. BROWN & EARLE,

Dept. L . 918 Chestnut Street, Philadelphia, Pa.

The National Geographic Magazine is Bound at

WASHINGTON'S BIGGEST AND BEST BOOKBINDERY
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420-422 11th St. N. W.
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Manufacturers ol Blank Books
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Prompt and Efficient Service* Rendered in the Prosecution of Applications (or Patents in the United States and all Foreign Countries.

Trade-marks Registered, Examinations Made to Determine Patentability of Inventions and as to the Scope and Validity of Patents, etc

SPRATT'S PATENT DOG CAKES
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Members of the National Geographic Society

whose business requires the use of advertising space in general magazines are

earnestly requested to give cCAe National Geographic Magazine the con

sideration which it merits.

There is no general publication in the United States having a more selecl

or more wealthy class of readers, and the experience of such advertisers as

have used the medium has been gratifying in the extreme.

The cost of space is trifling when the magnificent quality of the Magazine's

circulation is considered, and every dollar received from advertising tends to

the upbuilding and the improvement of the publication.

You, as a progressive business man, should investigate this opportunity

for profit.

For rates and other interesting information, write to

Advertising Department

THE NATIONAL GEOGRAPHIC MAGAZINE

16th and M Streets, Washington, D. C.

Illustrating the "pulling power" of an advertisement in The National Geographic Magazine

Trust Department.

FRKD'K KICHEIsBRSUKR, TKTJBT OrriCBR. //

October 25, 1907.

The National Geographic Magazine,

Washington, D. C.

Gent 1 emen :

No doubt it will interest your Advertising De

partment to know that this Company has received a

number of new accounts of marked size and importance,

one of them for fifteen thousand dollars, resulting

directly from our advertisement in the National

Geographic Magazine.

Very respectfully,

G. Trust Officer.
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IRA, ON THE WAY TO ITALY

By David Fairchild

mnething about an isl-

lid-ocean which is at-

:tid if it is one of those

blue field of a school-

1 small that one's boy-

it was worth naming

rresistible.

:h spot of land, little

e size of the District

has on it mountains

which, although dis-

erica and so thickly

: are 625 inhabitants

has deep valleys that

•xplored and inhabit-

n to old age without

;ing-glass. On this

ical banana and tree

rate-region oak and

ight of each other,

1 wall great masses

s are in bloom, and

es of camellias and

shrubs are perpetu-

d down upon by the

over the mountain

ira, one of the most

ost beautiful, of all

n peaks that raise

the surface of the

quiet spots pf the

;h tired souls from

our great cities are turning for rest when

the gray skies and the piles of sooty snow

in the streets make the nervous life of

a metropolis unbearable. No wonder it

is one of the quietest places in the world,

for, although the roads are paved with

round beach pebbles, there are no horses

shod with iron nor jolting wheels to re

mind you of the fact. This seems so

small a thing to describe that one cannot

conceive what a difference the absence

of horses and carriages makes to one

fresh from the streets of an American

city teeming with them.

All vehicles in Madeira are on run

ners. If you go calling, it is in a bullock

sledge, with canopy top and comfortable

seats. If you move a bank safe or a

steam-boiler, it is carried on a "stone

boat" or sledge of poles, and you may

have to get forty oxen to pull it. If you

are in a villa on the hillside and want

to get downtown, you take a running

car and slide down over the cobblestones.

A ride in a running car is an experi

ence to be ranked with the initial ride in

an auto. You sit down in a comfortably

cushioned seat in a low basket on wooden

runners and brace yourself for the slide.

Two strong men, each holding a guide

rope, pull your car over a bag of grease

to grease the runners, and then give you

a running shove, and jump each on a
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The Running Car with Attendants

to come down, and seems more so after the tiresome bullock sledge

le car is carried up the hill on the shoulders of an attendant
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The Cairo of Madeira

y the only vehicle which can be drawn over the steep cobblestone roads of the island

convince you that you are in

id its exquisite valley of tree

ikes you sure that you must be

Zealand, Hawaii, or one of the

dian islands.

ner, it is said, is the time to visit

nderful place, and it is a pity that

nception of the climate of the isl-

events Americans from spending

ason there, but even in winter,

he dispatches from home were tell-

blockades of snow and interrupted

we found Palheiro a dream of

ape beauty, and took away with us

nds of flowers.

ere are few places that give a

er perspective on' our rushing, bus-

civilization than this Portuguese isl-

in the Atlantic, or which show more

ly the inevitable results of bad man-

nent from a political point of view,

not every intelligent man one meets

in Madeira criticise the government pol

icy there might be reasons for not say

ing harsh things about it, but, as it is the

constant talk of those who are borne

down under it and suffer from it, there

is no reason why American visitors who

spend, as most of them do, only a day or

two on the island should not understand

some of the reasons why its people are

so poor as a class, why illiteracy is so

prevalent among them, and why this

seeming paradise of beautiful and fruit

ful things is anything but ideal for those

forced to live there and earn their living

on it. . ,.

How is it possible that 150,000 people,,

who get their living from cultivating the.

soil, should keep abreast of the times

when there is not a single industrial or

agricultural school among them, and

when the complaint common among those

who send their children to the religious
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Photo from David Fairchild, U. S. Dep't of Agriculture

adeiran Children
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Where the "Old Madeira" Begins

A wine press of the old primitive type

us that the house-

lomes, injured their

ir eyesight in order

embroidery which

ikes away with her.

House, sold $1,200

load of Americans

y. Another dealer

cablegram from the

of Para, who was

for Paris, ordering

idered petticoats,

vhen Madeira wine

d American clippers

le Horn and back

•land prospered, and

fortunes in a hurry,

mopoly, an agricul-

li as France has in

iordeaux. Nowhere

ild the same wine be

wealthy of the great

X any price. Times

have changed, and doctors say that Ma

deira is bad for gout. The demand has

decreased, fraudulent adulterated "Ma

deiras" have been illegally put on the

world markets, and the vineyards still

stand, but no great fortunes are now

made in the wine business of the island.

For one who wants sight-seeing and

things to do, Madeira is not the place to

go. You cannot expect that thirty miles

of mountainous country, so steep that

horses cannot be used on it and over

which you must either walk or be carried

in canvas hammocks, will be the place to

taken an automobile or have anything

more exciting about it than is furnished

by dangerous landing places on the coast

or precipitous cliffs and ravines of vol

canic rock ; but there is a class of people

to whom the wonderful scenery does

appeal, who revel in the sunshine, the

colors, the odors of the flowers, the

quaint roadside scenes, and who are in-
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illage at the Foot of Precipitous Cliffs that are Terraced with

Plantations to Their Top
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done it in one

only way pos-

go, but if today

scovered anew,

1 inhabitants, as

it were left to

it, the problem

;e another fash-

land labor they

nd, though the

onsands of elec-

lo not use it as

mills nor to en-

an electric rail-

t shall cost more

ber from a few

,n to bring it all

and in this, per-

than Americans,

I policy of poor

leir terraces are

and one stands

before the giant

c Indies.

i the ant-hills are

c fastened to the

cally overworked

in a religion that

keeps them in the grossest ignorance and

in those physical pleasures that are com

mon to the savage and the civilized alike.

Instead of growing in intelligence, these

emigrants—hybrids of Moorish and Eu

ropean immigration—have been forced

by the pressure of a hard day-by-day

struggle for mere food and fire to lower

and lower levels, until today they are on

a plane with some of the so-called savage

races, as far as their food habits are

concerned, though, of course, far above

these in their instinct of labor. The

island is now so overpopulated that the

young men are getting away to Hawaii

and the Argentine, where money is to be

made. In a sense, Madeira is becoming

an admirable place for the creation of

cheap but industrious field labor. In a

single steamer over 1,000 of these field

hands left for Hawaii to work in the

sugar estates there.

If there were adequate provision for

educating these peasant's sons, it would

be hard to find conditions more likely to

instill into them the instinct of industry

and at the same time develop good, strong

bodies than those furnished by the simple

mountain life of the peasant of Madeira.

METHOD OF PROVING THAT

IE EARTH IS ROUND

Jy Robert Marshall Brown

ormal School, Worcester, Massachusetts

3 directed a vear

3rof. W. M. Davis

periments on the

performed by Mr

t King's College,

on the old "Bed-

mggested to me at

nsigamond offered

; for the repetition

I have not been

im's report on his

reference? to them

as I have seen have not furnished me

with any idea of the methods pursued by

him. In one sense, then, my experiment

is not a repetition. The object was the

same, the methods were in the main sim

ilar, but the apparatus probably differed.

Nearly every one is familiar with the

proof of earth sphericity deduced from

the disappearance of a ship at sea. This

proof, in part because of its submittance

to simple diagrammatic representation on

a blackboard or on paper and the sim-
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<7

r

V 2

paratus the legs of

iven into the gravel

lie board being over

^ater. l'lunib lines

lie ends of the hori-

ends were placed at

e the water surface

et two and one-half

s an illustration of

lear a wharf which

, a bar was erected,

vas also mounted on

: was set up in such

>arallel to the hori-

t piece of apparatus,

Figure 3

and it was made level by dropping plumb

lines from the ends of the bar. The bar

was covered with white paper. It was

an inch in diameter, and its center was

placed four feet two and one-half inches

above the surface of the lake. At C a

telescope was mounted on a third stand

ard. The telescope was a two-inch

glass, and it magnified about twenty-five

diameters. The axis of the telescope

was placed at four feet two and one-half

inches above the water surface. The

horizontal line of the apparatus at A, the

middle of the bar at B, and the axial line

of the telescope at the point of support

were at the same distance above the
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irl of Arizona with a Basket of Native Manufacture

baskets the Indians weave their myths and family history,

prayers, etc.
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e, 5 years old, in the Lake Clear plantation

 

Photos from U. S. Dep't of Agriculture

es of Planting Denuded State Land

ac Inn, New York. Norway spruce, 3 years old, in the

nd ; Scotch pine to the left
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Vilson, Secretary of Agriculture

ias been abstracted by the Editor from ilfr. Wilson's

'iculture for iooy. No finer instance of the unselfish

tentiveness of the American race can be found than

i the hundreds of trained specialists of the Department

Experiment Stations are doing to make gold from

people.

een a year of

ins, requiring

nd skill of the

e crop. They

*rith an erratic

of help in all

f the Union,

hard winter—

r\ and late cold

emphasis to the

ent' s policy of

ts and of estab-

eral crop failure

chief part of the

ntinent must be

ilure afflicts the

veu within small

of the farms, all

:11 up to the aver-

years in quantity,

armer, as now ap-

day of reckoning,

above that of 1906,

any previous year's

farms.

operations of 1907

an average haul of

:ovmtries will take a

home consumption.

5 more to spend and

he ever before had

•k.

;eds the cities

tment of Agriculture

heat to this country

Africa during 1899 to

as sown that formed

ire foundation of the

present crop of durum wheat. At a cost

of $ 10,000 in the beginning, a crop worth

$30,000,000 now grows in regions of low

rainfall, where in the day of stock ranges

the steer roamed on 20 acres to find his

cud. This crop has encroached on the

home of the prairie dog and of the cactus.

It has spread throughout a wide strip of

country, extending from northern North

Dakota to southeastern New Mexico and

northwestern Texas. It is a common

crop in Montana and Idaho and in parts

of Washington, Oregon, and Utah.

Durum wheat has entered into home in

dustries. To a considerable extent it is

mixed with other wheat in making flour

for bread. It is promoting the manu

facture of macaroni and kindred paste

products in this country and is prepared

as a breakfast food. It is the grain

through which the desert feeds the cities

of the east at home and abroad.

As an export crop durum wheat has be

come prominent. In 1905 Europe took

nearly 10,000,000 of the 20,000,000

bushels produced ; in 1906 about 20,000,-

000 bushels of the crop of that year.

Last year two-thirds of the exports

went to Mediterranean countries. The

former sheep and cattle ranges sent

macaroni material to Marseilles, Naples,

and Venice; to Greece, Spain, and the

countries of western Europe ; and even

to the old homes of durum wheat—north

ern Africa and Russia. Shipments of

this wheat were made to 43 ports in

Europe and Africa named in trade re

ports of the collectors of customs, and to

other ports unnamed.

With an average production of about
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d in Min-

ncl is mak-

ina. Else-

it is mostly

Lse of sue-

fa-growing

nat will be

of dollars

"What has

n the rescue

is year from

r s WORK IN

:atures of the

n and exten-

ears are some

wisdom of the

Department of

Lment stations,

eges, to fortify

e of the nation

to give to it a

nultiplying the

policy has done

:ion of 1907 not

\\ things consid-

ip to an average

:ss in dollars the

e Department of

and therefore to

npt to do so was

he Committee of

entatives on Ex-

rtment of Agricul-

al of $232,000,000.

vork of the depart-

i the production of

ng a crop yield per

; or the preservation

pressing insect and

enabling farmers to

ne\r products, as by

e sellin g or by giv-

irmation of the size

hat dennand may be

rply.

FABULOUS WEALTH OF CORN

Four-fifths of the world's production

of corn, as nearly as can be determined,

grows in the United States, and in the

world's international trade in corn this

country contributes one-third to one-half

of the exports, not including the products

of corn-fed animals.

Corn is the chief of crops and exceeds

every other prominent agricultural factor

of national prosperity. It is a human

food and more especially a live-stock feed,

with striking results. It is one of the

great motive powers in the food of an

energetic age. The starch of corn be

comes the fat of the hog and the "finish"

of the steer. No meat products are so

much in demand in international trade

as animal fats and oils.

Fear of a failure or a large degree of

failure of the corn crop this year dimin

ished after midsummer and at last the

harvest secured 2,553,732,000 bushels—a

production that is almost exactly the aver

age of the crops of the preceding five

years. There have been three larger corn

crops—those of 1899, 1905, and 1906.

In value the corn crop of this year is

much above the high-water mark of 1906,

On the assumption that the crop will be

sold by farmers at an average price not

below the present one, its value is esti

mated to be $1,350,000,000, or 26 per

cent above the average value of the pre

vious five crops. Four crops before had

exceeded one billion dollars in value.

The farm value of the corn crop of

eight such years as 1907 would pay for

duplicating every mile of steam railroads

in the United States and pay for their

costly terminals, rolling stock, and all

property. In thirteen years it would re

place the present banking power of this

country in banking capital, surplus, de

posits, and circulation, and in seventeen

years it would replace the banking power

of the world.

OUR COTTON UNRIVALLED

The farm value of the 1907 crop of cot

ton and its seed is estimated to be from
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> secure a

o, the low

gregate of

; in farm

while the

luring the

grand ad-

1.

:h has con-

to foreign

: balance of

than agri-

reight costs

•eign-owned

:, dividends,

:nts in the

.. It is the

> expatriated

las provided

>ns to send

;s in the old

ill any credit

provided the

gn countries

FLIGHTS OF

:h observatory

inia, and the

aighly trained

y of meteoro-

an important

)f meteorologi-

One of the

that staff was

ilogical instru-

roplanes, to a

; hitherto been

)er 3, 1907, the

flights was ex-

;ht kites, in tan-

)graph to an al-

above sea-level,

upper-air condi-

d for over three

actically without

robable that this

:d indefinitely in

itio ns obtained in

be fore the fore-

gton each night.

The latter is thus informed of the verti

cal gradients of temperature and the di

rection of the wind for altitudes varying

on the average from one-half mile to

two miles. These facts are of great im

portance in the making of forecasts for

the Middle Atlantic and New England

States and for the elucidation of many

problems of the upper air that hitherto

it has been impossible to study.

In the past forecasts of the weather, as

is well known, have been based entirely

upon the existing horizontal gradients of

pressure and temperature at the surface

of the earth. The formation of charts

showing the distribution of temperature

with increase of elevation above the

earth's surface, which is now for the first

time possible in our weather service, so

graphically tells the story of the rise and

fall of the thermal levels that the lay

man is able to comprehend their signifi

cance. It is apparent that when a com

paratively deep stratum of abnormally

warm or abnormally cold air persistently

overlies a region the action of a mov

ing cyclone or anticyclone on the weather

experienced at the bottom of the atmos

phere will be materially different from

that which would be experienced were

the upper air at a normal temperature.

The significance of these data from the

view-point of the forecaster is not yet

fully understood, but certainly they pre

sent a fund of information that will be

studied with profit by those whose duty

it is to add to our limited knowledge of

the science that must precede the art of

weather forecasting.

The upper-air work at Mount Weather

is thus described in detail because it is

the one line of inquiry that at present

holds out the greatest promise of im

mediate utility. The results already se

cured are deemed to be of such value that

it is hoped means will be provided for

the diligent prosecution of other lines of

research work.

BREEDING FOR NEW ANIMALS

The work in the breeding of American

carriage horses, in cooperation with the
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nillions of dollars

: that State.

XPLORATI0NS

fruitful field for

>rer has been kept

g the year. His

hrough the little-

thern Siberia, the

he excessively dry

:kin, and through

tween Pekin and

;r has sent to this

id living seed and

ial. Among these

rries and currants

1 ; a north Man-

ction of 24 named

lina ; several bush

md peaches from

•erhaps the very

ich culture in the

tant alfalfas; dry-

ods of the native

cnown to us, from

imate is similar to

and a cherry noted

iness, ripening its

lorthern California.

)lorer has sent in a

nental plants which

been for some time

:ause of the unusual

rth China species.

AND CLOVERS

in explorer has re-

the yellow-flowered

d these seeds have

j plants in the severe

■vest. The results of

ine whether we shall

es of the seed, as we

: with the Turkestan

, both of which con-

ve territories to gain'

roten clover, also se-

r, where it is culti-

e hardiness, is being

s.

rs of the South there

:d 46 varieties from

different parts of the world, among them

the one-hundred-day rices—early sorts,

which, in Japan, give crops when ordi

nary rices fail.

The fruit-growers of our tropical pos

sessions have had their interest in mango

growing stimulated by the fruiting of

some of our East Indian fine-flavored

varieties. All the local nurseymen are

ready to sell in quantity several of the in

troductions of the department, and not

only are the experiment stations of Ha

waii and Porto Rico taking up this fruit,

but, what is especially important, private

plantation owners are planting out orch

ards of our introduced sorts.

The growing scarcity of wood for man

ufacturing purposes has led the depart

ment to make some extensive investiga

tions of bamboo culture in Japan and

other countries. Already a number of

varieties have been introduced and steps

have just been taken for the inaugura

tion of a considerable number of plan

tations of these important plants in dif

ferent parts of the South.

During the spring and summer of 1907

a new date garden was established at

Indio, California. A new date garden has

also been established at Laredo, Texas, in

a part of the Rio Grande Valley where

the climate in spring and early summer

is the hottest in the United States. It is

believed that good dates can be grown

in this part of Texas. The date palms

in the Mecca garden, now from two to

three years old, have begun to fruit

freely, and the famous Deglet Noor and

a number of other choice varities have

ripened perfectly, in spite of the fact that

the season has been unusually cool. Dur

ing the past year much interest has been

taken in the planting of seedling date

orchards in the hope of securing new

varieties better adapted to American

climatic conditions. Altogether some

150,000 date seeds have been planted in

cooperation with growers in California.

Arizona, and Texas. These growers will

receive one or two offshots from im

ported date palms for every 250 date

seedlings set out in proper form.
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■ CAN RESIST

; rust-resistant

is been given

le year. The

is threatening

}f sections and

e for the pur-

ich will be re-

iisease.

f wilt-resistant

ompleted dur-

lt-resistant hy-

on a commer-

st season and

narket with the

roduced an ex-

•here ordinary

' wilt. In con-

,r of wilt-resist

ive been carried

Some of these

s have not only

le character of

the quantity of

rable work has

the matter of

and drought-re-

rk has included

forage crops,

SEED ADULTERA-

cteria for inocu-

has been contin-

r with increasing

found especially

xamine soil con-

n, and a method

n the laboratory

r 18,000 cultures

iuring the year,

received to date,

th success in the

1 adulteration has

ratifying results.

Aside from the continued sale of Canada

bluegrass seed for Kentucky bluegrass

seed, fewer cases of adulteration have

been found than in former years. The

importation of low-grade red-clover seed

has continued, some lots containing over

8,000,000 weed seeds per bushel.

THE TRUSTEE OF OUR FORESTS

At the beginning of the fiscal year the

area of the national forests was less than

107,000,000 acres ; at its close, more than

150,000,000 acres. Nearly all the timber

land of the unappropriated public domain

is now under actual administration by the

Forest Service. This means that it is

being protected against fire, theft, and

wasteful exploitation, that its power to

grow wood and store water is being safe

guarded for all time, and that neverthe

less its present supply of useful material

is open to immediate use wherever it is

wanted.

The government is not a landlord

owner, but a trustee. Hence timber is

given away through free-use permits only

in small quantities to the actual home

maker, who comes to develop the coun

try, and in larger quantities to communi

ties for public purposes. Otherwise it is

sold to the highest bidder, but under such

restrictions as look to the maintenance

of a lasting supply answering to the needs

of the locality, to be had without favorit

ism and without extortionate demand

based upon the necessity of the consumer.

The forests are already self-supporting,

though they have been under the control

of expert foresters less than three years.

The total expenditures of the Forest Serv

ice for all purposes during the year was

$1,825,319.50—considerably less than I

estimate that the receipts from the forests

will be during the present year. As yet,

however, from the standpoint of true

economy the expenditure for the protec

tion and improvement of these forests is

far too low.

France spends annually upon state for

ests less than one-fiftieth the area of our

own over $2,500,000 and realizes $4,230,-

000 ; Prussia spends upon 7,000,000 acres
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OS MORE DURABLE

CHESTNUT

lensive method of

,as been perfected

which makes it possible for any farmer

to make the quickly decaying woods, still

abundant because hitherto thought almost

worthless, far more durable than un

treated white oak or chestnut. Demon

strations of this method before southern

farmers were received with enthusiasm.

For the middle West, where the common

woods are seldom resistant to decay, the

matter is certainly no less important.

Essentially the same method is being ap

plied to the butts of telegraph poles and

to mine props. The enormous consump

tion of timber for the latter purpose and

the extreme rapidity with which it decays

in the dampness and darkness of the mine

open the prospect of a large economy

from the use of this method of treatment,

which has stood a searching practical test

in Pennsylvania coal mines. By applying

the same treatment to timbers from the

national forests a use will be found for

dead wood and a decided benefit will be

conferred on the users of the timber. The

work includes a study of the comparative

merits of different kinds of preserving

fluids.

The investigations aimed at discover

ing new sources of paper pulp have dem

onstrated that a number of woods of

abundant supply, never in the past

thought of for the manufacture of paper,

are capable of yielding pulp of standard

grade. Studies in wood distillation are

establishing the practicability of obtaining

turpentine from waste southern pine ma

terial.

Ten thousand separate tests of the

strength of timber, largely in the form of

full-sized structural beams, have estab

lished the relative value of a number of

woods and proved the fitness for hitherto

unthought of uses of several of them.

THE FOOD PRODUCED BY OUR FARMERS CAN

BE INCREASED MANY TIMES

There are in the continental United

States 1,900,947,200 acres of land. Of

this, the tenth census showed 838,591,774

acres in farms, with 414,498,487 acres in

improved lands and 289,734,591 acres

actually in crops.
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tory near Boston,

ns at the same time

are being made by agents of the depart

ment in France and in Russia. Six

generations of one species have been fol

lowed through during the past summer.

Altogether 35 species of these beneficial

insects have been imported. Of these, 14

are hymenopterous parasites, 16 are dip

terous parasites, and 5 are predatory

beetles.

SENDING USEFUL INSECTS ABROAD

European officials have been so gener

ous in their assistance to this country in

these importations of beneficial insects

that the department has endeavored to re

turn the courtesy wherever possible.

Continued sending of scale-insect para

sites have been made during the year to

Italy with promise of success.

An interesting cooperative experiment

was begun during the year with the

French government, and successful send-

ings of a predatory wasp from the South

ern States to Algeria were made. On ar

rival in Algeria these wasps were cared

for by agents of the Pasteur Institute of

Paris, acting for the French colonial gov

ernment, in the effort to establish a spe

cies which will destroy the gadfly, which

carries a very destructive disease of the

dromedary, so important in that country

as a beast of burden.

HESSIAN FLY INVESTIGATIONS

The wheat-sowing experiments have

been increased during the year, and are

now being carried on in eleven states,

over 800 different sowings having been

under constant observation this year.

Exact data are being continually accu

mulated, showing that it is possible to

evade the most serious portion of the fall

attack of the Hessian fly by seasonably

late sowing in the fall.

An important branch of the Hessian-

fly work has demonstrated the possibility

of the practical use of the parasites of the

fly. A striking example has developed

during the year. Early sown plats at

Lansing, Michigan, and Marion, Penn

sylvania, were seriously attacked by the

fly, but when examined at a later date
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the people by means of publications,

which 141 5 were issued during the

ir, 596 being new and 819 reprints,

lese publications comprised 52,363

nted pages and the total number of

)ies aggregated 16,746,910, being an

rease of 3,258,889 copies over last

ir.

The fanners' bulletins continue to be

most popular publications of the de-

tment. Forty-two new bulletins were

led during the year, the number of

des printed being 1,100,000, while

reprints of bulletins were made in

:ions aggregating 5,369,000, the total

nber of Farmers' Bulletins printed in

year being 6,439,000 copies, of which

>4,7I3 were distributed upon the or-

of Senators, Representatives, and

egates in Congress. The total num-

of Farmers' Bulletins printed and

ributed since the series was created

889 is 55,125,000, of which 37,400,-

have been distributed by members of

gress.

of the fishing industry, a determina-

of the aquatic resources of the

ds, and a demonstration to the na-

of the best means of catching and

ing the available resources. Other

:rs that will receive attention are

y legislation, the cultivation of

-water and marine animals, and the

;n fishery trade. A great amount

:dging and sounding will be done in

to ascertain the location of the

% grounds and the distribution and

ance of the bottom species; and it

ected that this work, taken in con-

on with the collections made in

e and intermediate waters, will

nuch scientific interest, aside from

:ctical bearing.

Albatross has recently been put in

1 state of efficiency, and is now

ed with the most modern para-

lia for deep-sea and fishery re-

Several years will be devoted to
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PolishWomenThinningBeetsintheWest̂

Thesewomenwalktwotofourmilesinthemorningtotheirworkandbackintheevening.Theyarewellpaidandbecomevery

skiirful.PhotosfromC.O.Townsend,Dep'tofAgriculture

 



 

Tomb by Mr Davis



 

The Golden Vulture Found on the Head of Queen Tiyi



 

Mummefied Monkeys and Dog Found by Mr Davis in the Tomb of Amenhotep II

This king was very fond of monkeys, and when he died his pets were placed near him
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English Missionaries and Some of their Charges

From "The Congo and Coasts of Africa." Copyright by Richard .Harding Davis

THE TRUTH ABOUT THE CONGO*

WE have been hearing so much in

the last several years of cruelties

and slavery in the Congo Free State that

three volumes just published on this part

of the world will prove very welcome.

The authors do not agree in their conclu

sions. Mr Wack had free access to all the

archives of the Belgian government, with

permission to read private and secret re

ports from governors in the Congo Free

State. Dr Frederick Starr lived for

nearly a year in the Congo Free State,

traveling 15,000 miles on its rivers. Mr

*The Story of the Congo Free State. By

Henry Wellington Wack. With 125 illustra

tions and maps. Pp. 634. G. P. Putnam's

Sons.

The Truth about the Congo. By Dr Fred

erick Starr. With illustrations. Pp. 129.

Forbes & Co. (Chicago).

Congo and the Coasts of Africa. By Richard

Harding Davis. With illustrations. Pp. 220.

Charles Scribner's Sons.

Richard Harding Davis spent several

weeks in the Congo regions and the neigh

boring colonies of French Cameroon.

Mr Davis declares that the worst stories

told of Belgian cruelties and murder fall

far short of the actual atrocities taking

place, while both Mr Wack and Dr Starr

emphatically deny these outrages, and it

must be admitted that they present a

much stronger case. They admit that

there are occasional instances of misgov-

ernment in the Congo, as in every part of

the world, but they assert that as a whole

the government is considerate, wise, and

effective.

To quote from Dr Starr :

"Of course, I saw much to criticise. It

is true that there are floggings, and chain-

gangs, and prisons. I have seen them all

repeatedly. But there are floggings, chain-

panps, and prisons in the United States.

Mutilations are so rare that one must seek

for them ; and I had too much else to do.
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"Of frightful outrages, such as I had ex

pected to meet everywhere, I may say

there was nothing.

"On the contrary, I found at many

places a condition of the negro population

far happier than I had dreamed it pos

sible. The negro of the Congo—or Bantu,

if you please—is a born trader. He is

imitative to a degree. He is acquisitive

and charmed with novelties. He is bright

and quick, remarkably intelligent. He

readily acquires new languages, and it is

no uncommon thing to find a Congo

Bantu who can speak six or seven lan

guages besides his own. In disposition

variable and emotional, he quickly for

gets his sorrow. I saw hundreds of na

tives who were working happily, living in

good houses, dressing in good clothes, of

European stuff and pattern, and saving

property. That this number will rapidly

increase I have no doubt."

Mr ^'ack is equally positive:

"The growth of the Congo Free State

has from the first been skillfully directed

bv clever men of thought and action.

Now that the transformation is complete,

and what but three short decades ago was

the verv heart of savagery has become a

valuable commercial and political asset,

the forcible eiectment from the African

Continent of the authors of all this good

is openly discussed ! Such is the reward

GEOGRAPHICAL

The South Americans. The story of the

South American Republics, their charac

teristics, progress, and tendencies : with

special reference to their commercial rela

tions with the United States. By Albert

Hale, A. B., M. D. Pp. 361. 9x5^ inches.

Illustrated. Indianapolis : The Bobbs-Mer-

rill Co. 1907.

Dr Hale lived many years in South America,

visiting every country he describes. He makes

many startling statements of the wonderful

possibilities of the continent. For instance,

speaking of the 800,000 square miles of Argen

tina embraced in the basin of the Parana, he

says :

"Nearly every acre of this land in Argentina

is, with the simplest of railway construction,

within reach of the Atlantic Ocean. There are

which it is proposed should be meted out

to the gallant, self-sacrificing little nation

which has replaced the horrors of barbar

ism by the blessings of civilization, and

incidentally discovered vast material

wealth."

Mr Wack also describes the political,

social, and economic aspects of the Bel

gian system of government and the al

most boundless natural wealth of the

Congo Free State: "The forests of the

Congo are the finest in the world. They

contain a great variety of hard and soft

wood, fruit-bearing trees, rubber trees

and vines and gum trees and constitute an

industrial wealth which is being preserved

by enforcing rigorous laws." The Free

State is one-third the size of the United

States. It lies squarely across the heart

of Africa with an outlet to the sea on the

west coast, which brings it comparatively

near the European markets. It separates

the British African Empire—the Soudan

and the Nile country on the north from

the Cape and Rhodesia territory—in a

manner most aggravating to the British.

As Mr Wack puts it, the British states

man who is ambitious to develop his

country's influence in Africa, feels as an

American would who saw the Louisiana

Purchase territory owned by a small

foreign power.

BOOKS OF 1907

no natural barriers to overcome, such as we

have in the Alleghanies on the east, or in the

Rockies on the west. Produce that cannot be

floated down a river to tide-water could be

loaded on to cars and with slight expense and

a short haul be mechanically transferred to

modern ships in modern harbors, with the

whole consuming world of Europe closer to

their producing areas than are the fields of our

Middle West. How immense are these store

houses of nature and how close to markets can

scarcely be grasped except by a close study of

their geography."

The Continent of Opportunity. The South

American Republics—their history, their

resources, their outlook. Together with a

traveller's impressions of present-day con
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Bedouin Woman and Child

From "Nigeria, Our Latest Protectorate," by

C. H. Robinson

ditions. By Francis E. Clark. Pp. 349.

5'A x 8fis inches. Illustrated. New York :

Fleming H. Revell Co. 1907.

Perhaps the best chapter in Dr Clark's ad

mirable account of his five months' journey

around South America is that on "Brazil—the

Boundless."

"Brazil owes its predominant importance

among the South American States to the pro

ductiveness of its soil and the variety of its

resources quite as much as to its vast size. It

is not too much to say that every product that

makes for the comfort and wealth of mankind

is found in Brazil. Coffee, sugar, cotton, rub

ber, corn, wheat, diamonds, gold, are only a

few of her products, and the undeveloped and

even unexplored wealth of the country is in

finitely greater than that which can be cata

logued.

"The country rises abruptly, but not inac

cessibly from the shore for hundreds of miles,

and the table-lands that lie back from the coast

at a height of two or three thousand feet en

joy all the blessings of a temperate climate,

even when they lie within the tropics. More

over, the rainfall throughout almost the entire

length and breadth of Brazil is sufficient to

produce the most luxuriant vegetation in the

world, a luxuriance which led Amerigo Ves

pucci, the navigator who gave his name to both

continents, to say that 'if Paradise did exist

on this planet, it could not be far from the

Brazilian coast,' while Agassiz believed that

'the future center of the civilization of the

world would be in the Amazon Valley.'

"The contrast in respect to verdure and

vegetation between the east and west coasts of

South America is as the difference between the

garden of Eden and the desert of Sahara. On

the west coast for twenty-five hundred miles

one scarcely sees a tree or a blade of grass—

only sand-swept mountains, grand and impres

sive, to be sure, but forbidding in the extreme.

Throughout the vast coast line of Brazil one

can hardly conceive how another blade of grass

could grow or another tree could stand in the

crowded, luxuriant vegetation that now occu

pies the soil."

The Andes and The Amazon. Life and

travel in Peru. By C. Reginald Enock.

Pp. 370. 9^4 x 6 inches. Illustrated. Map.

New York: Imported by Charles Scrib-

ner's Sons. 1907. $5.00 net.

An eloquent and sympathetic account of

ancient and modern Peru :

"Peru is a country covered with a certain

halo of romance—the romance of history ; of

that time when continents were found, taken,

and explored ; the romance of a civilized and

little known race—the Inca—extending back

before the keels of those old caravels from

Europe ploughed the seas of the New World ;

the romance of the Spaniards, picturesque and

cruel ; the romance of Nature in her most

stupendous operations, her Andean and Ama

zonian handiwork.

"Peru contains all the products of the

tropical, semi-tropical, and temperate zones

and her 1.400 miles of Pacific littoral, and

situation upon the largest system of navigable

waterways in the world—the Amazon and its

affluents—must some day cause her to become

the center of a busy and extensive population.

"Peru is a country of large things ; it has

one of the greatest mountain ranges in the

world—the Andes ; it has the longest river

system—the Amazon and its affluents—and the
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most extensive forests ; it has some of the

highest peaks on the globe, and many of its

mineral deposits are, of their kind, the largest

in the world. From all this greatness of na

ture shall not there spring some day greatness

of man—a leader of nations of her race and

in her hemisphere?

Chile: Its history and development, natural

features, products, commerce, and present

conditions. By G. F. Scott Elliot. With

an introduction by Martin Hume. Pp. 341.

9 x sJ-i inches. Illustrated. Bibliography,

appendix, and map. New York : Charles

Scribner's Sons. 1907.

This is the best book on Chile published in

6ome years. The peculiar geographical forma

tion of the country "extending, as it does, in a

narrow strip hemmed in by mountains, and

embracing every variety of climate from the

rainless Atacama to the rainy Magallanes,

marks it out as the future dominant sea-power

of South America. Its fine bays and harbors,

its abundant coal supplies, and, not least, the

ideal conditions of the south for producing a

hardy, sea-faring race, ensure the perpetuation

of the tradition that Chile is to be the mistress

of the southern seas in the ages yet to come.

But its vast, fertile plains, where every product

of the temperate clime grows luxuriantly, its

immense herds of cattle, its abounding mineral

wealth, as yet hardly touched, the vast, stretch

ing, virgin forests upon its mountain slopes, its

inexhaustible fisheries, and, above all, its

laborious, hardy population, destine it to attain

national greatness and wealth on land as well

as on sea. All that Chile needs is time and

peace to become one of the great nations of

the world."

Mexico and Her People of Today. An ac

count of the customs, characteristics,

amusements, history, and advancement of

the Mexicans and the development and

resources of their country. By Nevin O.

Winter. Pp. 405. 8J4 x 554 inches. Illus

trated. Boston : L. C. Page & Co. 1907.

This book is a concise and entertaining de

scription of the country as it appears to the

visitor. Mr Winter says :

"The accomplishments of the past twenty

years in Mexico are marvelous. Americans

who have lived there during that time wax

eloquent in describing the great change for the

better. Whereas formerly people hesitated to

invest money for fear of political changes, now

investments are as safe there as in any other

country, and the Mexican securities have a

fixed value on the bourses of the world.

"Modern luxuries and conveniences are be

ing introduced everywhere. The people are

simply installing in a hurry the things that

other countries have been acquiring for half

of a century. Every city is bestirring herself,

and electric light plants, modern sewerage sys

tems, and water works are being constructed.

"The development of the water power of the

Republic is now commanding considerable at

tention. The greatest undertaking attempted

as yet is that which is now nearly finished, in

which the Necaxa falls are utilized. The

transmission lines reach a length of 171 miles.

When completed this plant will have a capa

city of 200,000 horse-power, and will supply

the City of Mexico, Puebla, and other cities

with cheap and unlimited power. Other water

falls are awaiting development, and it may be

that the energy of nature will supply the great

need of Mexico for a cheap and satisfactory

power to develop her other resources."

Recollections of An Ill-fated Expedition to

the Headwaters of the Madeira River,

in Brazil. By Neville B. Craig. Pp. 474.

9 x sVs inches. Illustrated. Maps. Phila

delphia : J. B. Lippincott Co. 1907.

Guide to Modern Peru. Its great advantages

and vast opportunities. By A. de Clair-

mont, M. D., Consul of Peru. Pp. 66.

S'A x 7-K inches. Illustrated. Toledo,

Ohio. 1907.

An interesting publication distributed by Dr

Clairmont free of charge.

How to Prepare for Europe. A handbook of

historical, literary, and artistic data, with

full directions for preliminary studies and

traveling arrangements. By H. A. Guer-

ber. Pp. 527. 6^x4fis inches. Illustrated.

Maps. New York : Dodd, Mead & Co.

1907.

This volume is heartily recommended as an

advance guide to all who contemplate a trip to

Europe. It contains many maps and a list of

good books on each country. The general

reader who desires the best mental and material

preparation for such a journey will find this

handbook indispensable.

The European Tour. By Grant Allen. Pp.

297- 7/4 x 4J4 inches. New York : Dodd,

Mead & Co. 1906.

The Highlands and Islands of Scotland.

Painted by W. Smith, Jr. Described by

A. R. Hope Moncrieff. Pp. 232. 9x6ji

inches. Illustrated. Map. London : A.

& C. Black. American agent : The Mac-

millan Co. 1906. $3.50 net.

England and the English. An interpretation.

By Ford Madox Hueffer. Pp. 354. 8li

x 5-M inches. Illustrated. New York:

McClure, Phillips & Co. 1907.

The Red Reign. The true story of an ad

venturous year in Russia. By Kellogg

Durland. Pp. 533. 8}4 x 554 inches. Il

lustrated. New York : The Century Co.

1907. $2.00 net.
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During the five months ending March 5,

1907, according to an official statement, says

Mr Durland, 764 persons were executed in

Russia for political crimes and activities, or an

average of 5 a day. When the reader realizes

that the executions by guillotine in France

during the Terror were only 2,300, the appro

priateness of the author's title, '"The Red

Reign," is evident. The revolution will prob

ably last for many years, but the ultimate

triumph of the people is inevitable. Mr Dur-

land's narrative is dramatic in the extreme,

and probably is as fair and accurate a picture

of present political conditions in Russia as has

been written.

"Since October, 1905, the Russian people

have advanced enormously, and the Duma ex

periments, handicapped as they were, have yet

proved immense educational influences ; they

have served to arouse the whole people to

what may be, and to awaken within them a

realization of what sooner or later must be.

On this count alone the value of these short

lived parliaments must not be underrated.

The Russian people now understand their own

situation as they never have grasped it before.

They have not merely lost faith in the Czar;

they have learned that the trouble with Russia

today is that it suffers a blight, and that blight

is autocracy, which in its very essence is in

compatible with modern civilization, and that

while the obliteration of autocracy may be a

long task, the only escape from their present

bondage is the accomplishment of this task;

and the period of the struggle making for this

end will be recorded in history as the Russian

Revolution."

Poland: the Knight Among Nations. By

Louis E. Van Norman. With an introduc

tion by Helena Modjcska. Pp. 359. %Yi

x 5f4 inches. Illustrated. New York :

Fleming H. Revell Co. 1007. $1.50 net.

In view of the hundreds of thousands of

Poles who have been coming to the United

States in recent years, this excellent description

of that remarkable race will prove of value to

all students of our immigration and citizenship

problems.

"If the Polish eagle has never yet been tamed ;

if it bears its captivity and its wounds, but re

fuses to become domesticated, it is because

the Polish women have nursed it and kept

before it the scent of the upper air and the

love of liberty. If no prescription has as yet

been discovered for making a Russian or a

German out of a Pole, it is because the

Polish women have kept the fountain head of

the national life pure and incorruptible. Fred

erick the Great once said, "In Poland the wo

men attend to politics, while the men get

drunk."

"As among all original Slav races, the Polish

woman of the lower classes has not yet em

erged from the physical and mental slavery of

former ages. Among the Polish peasants, a»

among the Russians, she is valued chierly lor

the work she can do and for the number of

children she can bear. What little freedom

and happiness she has ceases after marriage,

and a peasant woman, old, stooped, and hag

gard at twenty, with a heavy, stupid child in

her arms, wearily tramping the muddy road of

some village, or driving the cows afield in the

pelting rain, is a sight to personify "dull care,'*

a typical "woman with the hoe."

"The Poles grow up and become good Ameri

cans. The Polish immigrants spread over our

great West, and the cities of Buffalo. Chicago,

Milwaukee, Pittsburg, Cleveland, Philadelphia,

Detroit, and Toledo are the main centers irr

which they congregate. In Chicago alone

there are more than 250,000 of them, forming

the largest Polish city in the world after War

saw and Lodz. They come from all sections

of the former commonwealth, but principally

from Galicia. They are, in general, indus

trious, frugal, and soon amass a competency.

Comparatively few professional men or mem

bers of the upper social classes have come to-

this country except for political reasons. The

following is the Polish population in the

United States (I quote even thousands), a

total of somewhat over 2.000,000:

Pennsylvania 423,000

Illinois 389,000

New York 356,000

Wisconsin 198,000

Michigan 161,000

Massachusetts 129,000

Ohio 96,000

New Jersey 93,ooo

Minnesota 89,000

Connecticut 61,000

Indiana 41,000

Missouri 21,000

Maryland 19,000

Nebraska 19,000

Texas 18,000"

The Whirlpool of Europe. Austria-Hungary

and the Ilabsburgs. By Archibald R.

Colquhoun and Ethel Colquhoun. Pp. 349.

8ii x 6 inches. Illustrated. Maps ancf

diagrams. New York : Dodd, Mead & Co.

1007.

Nowhere else in Europe is the past so inter

mingled with the present, and under the Em

peror-King Francis Joseph one may study at

the same time every phase of European civili

zation, and every kind of question—racial,

political, and social—which has agitated Europe

in the last two centuries.

The Alfold, the richest agricultural land of

Hungary, is the great central plain, the largest

in Europe, and the dwellers in this region are

passionately attached to their wide spaces and

distant horizons, which they prefer to the most

majestic mountain scenery. Even the extreme

cold of the winter, when the sea of gold is-
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A Typical Hansa Village in Nigeria

From Nigeria "Our Latest Protectorate," by C. H. Robinson

turned into a frozen lake, does not shake their

allegiance ; and indeed this fertile alluvian

plain is a true mother to the Magyar race, and

in its situation and conditions lies the key to

much that is wonderful in the history of the

nation it shelters. A fertile soil, genial cli

mate, and a splendid system of waterways

make it one of the picked spots of Europe, and

the development of the Magyar race took place

under fortunate circumstances. It is well that

they repay their motherland with the affection

that is her due, for she has been the source of

their prosperity and unity.

The size of the estates of the Hungarian aris

tocracy, churches, and municipalities is phe

nomenal. Altogether they occupy not less than

40 per cent of the land, while several estates

count more than 57,000 hectares (140,790 acres)

and one or two as much as 228,000 hectares

(563,160 acres). The nobles of the second

rank own only 14 per cent of the land, while

there is a peasant proprietor class, numbering

about two millions, which owns 46 per cent of

the land.

The Magyar peasant woman does not, as a

rule, work in the fields. Her business is to

keep the home, for the Magyar prizes comfort

and insists on a certain standard of it. As a

consequence the peasant houses in most agri

cultural districts are clean and tidy, and on the

Alfold they are generally perfect models of

order and cleanliness. Every self-respecting

Magyar housewife wants to have a room in her

tiny house on which she lavishes her skill in

needlework. The great criterion of respectabil

ity is the number of embroidered pillows in

this spare room, and some cottages boast as

many as eight or nine of these coveted posses

sions.

The numerous illustrations and maps are

admirable, and altogether "The Whirlpool of

Europe" makes one of the most useful publica

tions of 1907.

Through Savage Europe. Being the narrative

of a journey undertaken as special cor

respondent of the Westminster Gazette,

throughout the Balkan States and Euro

pean Russia. By Harry de Windt. Pp. 300.

9 x 5% inches. Illustrated. Philadelphia :

J. B. Lippincott Co. 1907.

The Balkan Trail. By Frederick Moore. Pp.

296. 9>y2 x 5I/2 inches. Illustrated. Map.

New York : Macmillan Co. 1907.

The France of Today. By Barrett Wendell.

Pp- 379- 8"4 * s/2 inches. New York :

Charles Scribner's Sons. 1907. $1.50 net.
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Peasants of "Little Russia"

From "Savage Europe." Copyr ight by J. B. Lippincott Co. 1907

Holland Sketches. By Edward Penfield. Pp.

l47- 9i4 * 7J4 inches. Illustrated. New

York : Charles Scribner's Sons. 1907.

The thirty beautifully-colored pictures con

tained in this volume illustrate the picturesque

in Holland.

Italy, the Magic Land. By Lillian Whiting.

Pp. 457. x 6 inches. Illustrated. Bos

ton: Little, Brown & Co. 1907.

The Riviera. Painted and described by Wil

liam Scott. Pp. 232. 9 x 6]/2 inches. With

75 colored illustrations. New York : The

Macmillan Co. 1907. $6.00.

Russia and Reform. By Bernard Pares, M. A.

Pp- 576. 9 x 5)4 inches. New York : E. P.

Dutton & Co. 1907.

Greece and the JEgean Islands. By Philip

Sanford Marden. Pp. 385. 8J4 x 5^ inches.

Illustrated. New York: Houghton, Mifflin

& Co. 1907. $3.00.

Greece. Painted by John Fulleylove. De

scribed by the Rev. J. A. McClymont. Pp.

227. 9 x b'A inches. Illustrated. New

York : Macmillan Co. 1907.

Constantinople. Painted by Warwick Goble-

Described by Alexander van Millingen.

Pp. 282. 9 x 6V2 inches. Illustrated. Map.

New York. Macmillan Co. 1907.

The illustrations have been badly chosen,

giving only a faint impression of one of the-

most fascinating cities of the world. The text,

however, is interesting and authentic.
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Algiers and Beyond. By M. W. Hilton-Simp

son. Pp. 295. 5)4 x 8)4 inches. Illustrated.

New York : D. Appleton Co. 1907.

Big Game Shooting on the Equator. By

Captain F. A. Dickenson. With an intro

duction by Sir Charles Norton Eliot. Pp.

285. gVs x 6 inches. Illustrated. New

York : John Lane Co. $4.00.

In Wildest Africa. By C. G. Schillings.

Translated by Frederic Whyte. Pp. 711.

9V2 x 6l/2 inches. Illustrated. New York :

Harper & Brothers. 1907.

Admirers of "Flashlights from the Jungle,"

undoubtedly the most remarkable book of wild

life ever published (see Nat. Geog. Mag.,

August, 1907), will be disappointed in this

second volume by Mr Schillings, which evi

dently consists of pictures discarded by the first

publication.

Across Widest Africa. An account of the

country and people of Eastern, Central,

and Western Africa as seen during a

twelve months' journey from Djibuti to

Cape Verde. By A. Henry Savage Landor.

2 vols. Pp. 396 + 500. With 160 illustra

tions and map. 7 x 10 inches. New York :

Imported by Charles Scribner's Sons. 1907.

Le Plateau Central Nigerien. Une mission

Archcologique et ethnographique au Sou

dan frangais. By Lieut. Louis Desplagnes.

Pp. 500. 6l/i x 10 inches. With 236 illus

trations and map. Paris : Emile Larose.

1907.

Queer Things About Persia. By Eustache de

Lorey and Douglas Sladen. Pp. 381.

954 x 6^2 inches. Illustrated. Philadelphia :

J. B. Lippincott. 1907. $3. SO.

The Unveiled East. By F. A. McKenzie. Pp.

347. 8)4x6 inches. Illustrated. Maps.

New York: E. P. Dutton & Co. 1907.

$3-50.

China and America Today. A study of con

ditions and relations. By Arthur Smith.

Pp. 239. 7)4 x 554 inches. New York :

Fleming H. Revell & Co. 1907.

A Handbook of the Philippines. By Hamil

ton M. Wright. Pp. 429. Illustrated.

Maps. Chicago: A. C. McClurg & Co.

1907. $1.40.

Everyday Life Among the Headhunters.

And other experiences from east to west.

By Dorothy Cator. Pp. 212. 7)4 x 554

inches. Illustrated. New York : Long

mans, Green & Co. 1905.

Lotus Land. Being an account of the country

and the people of Southern Siam. By

P. A. Thompson. Pp. 312. 9x6 inches.

Illustrated. Map.

The Voyage of the "Discovery." By Captain

Robert F. Scott. Vol. 1, pp. 210. Vol. 2,

pp. 387. 8J4 x SVz inches. Illustrated. New

York : Charles Scribner's Sons. 1907. 2

vols. $3.00.

This is an inexpensive edition of Captain

Scott's remarkable book, reviewed at length in

this magazine in February, 1907.

Fiji and Its Possibilities. By Beatrice Grim-

shaw. Pp. 315. gYi x inches. Illus

trated. New York : Doubleday, Page &

Co. 1907. $3.00 net.

The Use of the National Forests. By Gifford

Pinchot, U. S. Department of Agriculture.

Pp. 42. 7% x 5 inches. Illustrated. 1907.

The object of this little book is to explain

what our forest reserves mean, what they are

for, and how to use them.

How the World is Fed. By Frank G. Car
penter. Pp. 362. yl/i x sj4 inches. Illus

trated. New York : American Book Co.

1907.

The author takes the reader on personally

conducted tours to the great food centers of

the world, to the markets of exchange, to the

factories, the farms, the forests, and the seas.

Interesting for old and young.

Statistical Abstract of the World. By Henry

Gannett. Pp. 84. 6% x 4 inches. New

York: John Wiley & Sons. 1907. $0.75.

The book consists of tables showing area and

population for all or most of the civilized

countries of the earth, the population being

classified by race, language, sex, birthplace,

literacy, school attendance, conjugal condition,

and religion; population of large cities; rates

of increase of population; vital statistics; ille

gitimate births ; defectives ; breadwinners ;

financial statistics, and railway mileage and

shipping; the mineral productions, including all

metals and minerals of importance; agricul

tural products and consumption; livestock and

fisheries ; manufacturing products and con

sumption ; wooded and cultivated areas ; foreign

commerce by countries and by commodities.

Camping and Tramping with Roosevelt. By

John Burroughs. Pp. m. 75^x5 inches.

Illustrated. New York : Houghton, Miff

lin & Co. 1907.

Handbook of American Indians. North of

Mexico. Edited by Frederick Webb

Hodge. Pp. 972. 954 x 6 inches. Illustrated.

Map. Washington : Government Printing

Office. 1907. In two parts. Part I.

A cyclopedia of the North American Indian.

Descriptions of every tribe, of their myths,

dances, and customs are given, as well as bio

graphies of noted Indian characters.
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Albanian and Bulgarian Captives in Macedonia

From "The Balkan Trail." Macmillan Co.

The Indian's Book. An offering by the

American Indians of Indian Lore, Musical

and Narrative, to form a record of the

songs and legends of their race. Recorded

and edited by Natalie Curtis. Pp. 573.

10'A x inches. Illustrated. New York :

Harper & Bros. 1907.

The American Indian. As a product of en

vironment, with special reference to the

Pueblos. By A. J. Flynn, Ph. D. Pp. 275.

554x8 inches. Illustrated. Boston: Little,

Brown & Co. 1907.

Handbook of the Trees. Northern States

and Canada. By Romeyn Beck Hough,

B. A. Pp. 470. g}i x 7J4 inches. Illus

trated. Published by the author. Lowville,

N. Y. 1007. $8.00.

Mr Hough gives photographic illustrations

of the fresh leaves, fruits, leafless branchlets

and typical bark of every American tree east

of the Rocky Mountains, with a map showing

its geographic distribution. With this book as

a guide any person can identify any tree east

of the Rockies in winter, spring, summer or

autumn. Years were required to obtain this

photo-descriptive record, owing to the many

difficulties met.

"Chief among these were the 'off years, dur

ing which a species does not bear fruit. For

example : One season I could not find a single

tree of the common sugar maple bearing fruit,

though I examined many from northern New

York to North Carolina and westward to Mis

souri. One winter not a solitary twig could I

find of the Yellow Birch bearing its dormant

catkins, and, naturally, not a tree bearing flowers

or fruit the next summer. I searched in vain

two successive seasons for the pistillate flowers

of the common butternut, so regularly did the

late frosts of spring destroy them, though the

staminate flowers appeared annually.

"The shortness of the period, too, during

which the flowers or fruits of certain trees are

in their prime, or even exist on the trees, has

necessitated close watch. The exact time must

be ascertained by observation, and if, per

chance, I miss it I must wait until another year

for another opportunity. Then I may find it an
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Dogs Occupy the Pavement, People Walk in the Streets

Scene in Constantinople. From "The Balkan Trail." Macmillan Co.

off year (imagine my disappointment!), and

still another year must be waited. Procuring

specimens from lofty tree-tons are trivial

ordeals compared with instances like these.

Add to these vicissitudes the distribution of

our trees, and the consequent necessity of be

ing in many places at about the same time,

and it can be readily understood that the field

work required many seasons."

Afield With the Seasons. By James Buck-

ham. Pp. 174. 7-Hj x sVk inches. Illus

trated. New York : Thomas Y. Crowell

& Co. 1907. $1.25.

The Mountain People of Kentucky. An ac

count of present conditions with the atti

tude of the people towards improvement.

By William H. Haney. Pp. 196. i% x slA

inches. Illustrated. Cincinnati, Ohio : The

Robert H. Clarke Co. 1906.

Mr Haney refutes the prevalent idea that

these mountaineers are ignorant and sodden,

maintaining that with opportunity they become

eager to improve their condition.

The Future in America. A search after reali

ties. By H. G. Wells. Pp. 259. 8$i x s'A

inches. Illustrated. New York : Harper

& Bros. 1906.

The Wonder Book of Volcanoes and Earth

quakes. By Prof. Edwin J. Houston. Pp.

369. 7'/2 x slA inches. Illustrated. New

York : Frederick A. Stokes & Co. 1907.

American Birds. Studied and photographed

from life. By William Lovell Finley. Pp.

256. 8J4 x 5^ inches. Illustrated. New

York : Charles Scribner's Sons. 1907.

Representative birds from the humming bird

to the eagle are described. Mr Finley carried

both camera and notebook, and has succeeded

in his purpose, to portray the bird as a live

creature, showing its real wild personality and

character.

Mars and Its Canals. By Percival Lowell.

Pp. 393- 9x6 inches. Illustrated. New

York : Macmillan Co. 1907. $2.50.

Earthquakes. An introduction to Seismic

Geology. By William H. Hobbs. Pp. 336.

7^8 x 5/4 inches. Illustrated. New York:

D. Appleton & Co. 1907.

The Soil. Its nature, relations, and funda

mental principles of management. By

F. H. King. Pp. 303. 734 x 5% inches.

Illustrated. New York : Macmillan Co.

1907.

The amateur and professional farmer will

find this volume of much assistance.



822 The National Geographic Magazine

 

The Turkish Barbershop

From "The Balkan Trail." Macmillan Co.

Modern Lithology. Illustrated and defined.

For the use of university, technical and

civil-service students. By Ernest Howard

Adye. Pp. 128. 7^ x 5 inches. Illustrated.

Edinburgh and London : W. & A. K.

Johnston. 1907.

The Negro Races. A sociological study. Vol.

1. The Negrites. The Nigritians. The

Fellatahs. By Jerome Dowd. Pp. 493.

834 x 6 inches. New York : Macmillan Co.

1907.

The Pearl. Its story, its charm and its value.
By W. R. Cat'telle. Pp. 376. 8 x slA

inches. Illustrated. Philadelphia: J. B.

Lippincott & Co. 1907. $2.00 net.

Mathematical Geography. By Willis E.
Johnson. Pp. 336. jYi x slA inches. Illus

trated. New York : American Book Co.

1907. $1.00.

Larger Types of American Geography. By

Charles A. McMurry, Ph. D. Pp. 271.

yYz x 5^2 inches. Illustrated. New York :

The Macmillan Co. 1907. $0.75 net.

The types selected by Mr McMurry are : The

Appalachian Mountains ; the Rocky Mountains ;

the Pennsylvania Railroad ; the first Pacific

Railroad; the Mississippi River; the iron and

steel business ; cotton mills and cotton manu

facture; New York City.

Natural Introductory Geography. By Jacques

Redway and Russell Hinman. Pp. 146.

ioJ4 x 8J4 inches. Illustrated. New York:

The American Book Co.

Natural School Geography. By Jacques Red-

way and Russell Hinman. Pp. 172. i2}4

x 10 inches. Illustrated. New York : The

American Book Co.

Library of Travel. An attractive, classical

library of travel in six volumes. New

York: Houghton, Mifflin & Co.

The titles are : "Our Old Home," Nathaniel

Hawthorne ; "The American in Holland," VVil-

liam Elliott Griffis ; "A Little Tour in France,"

Henry James, Jr. ; "Castilian Days," John Hay ;

"Italian Journeys," William Dean Howells ; "In

the Levant," Charles Dudley Warner. Each

volume is printed in large tvpe and contains a

number of illustrations. These works will

probably continue for many years the standard

description of these countries.

Scenes from Every Land. A collection of

250 illustrations from the National Geo

graphic Magazine. Edited by Gilbert H.

Grosvenor. Pp. 225. 7 x 10 inches. With

map and bibliography. Washington : Na

tional Geographic Society. 1907. $1.00.

The Springfield Republican says : "A highly

instructive book of pictures published by the

National Geographic Society at Washington is

'Scenes from Every Land,' a collection of 250

illustrations from the National Geographic

Magazine, picturing the people, natural phe

nomena and animal life in all parts of the

world. The editor does not claim for his little

book any great mission, but he reminds us in

his preface that "Geography also has its lighter

side. The returned traveler always finds at
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Dancing Girls in Borneo

From "Every Day Life Among the Head-hunters," by Dorothy Cator

home an audience appreciative of his tale of

strange sights in foreign lands." And these

pictures, taken from good photographs and

published in a substantial, inexpensive form,

should serve the purpose of interesting a great

many people in one phase or another that had

escaped notice. It is not too fine or costly to

put into the hands of children, and should be

of real value in arousing a liking for geography.

It might well for this reason find a place in

school libraries. All these pictures have been

published to illustrate articles in the National

Geographic Magazine, and the bound volumes

can be found in any good public library for

reference by those whose curiosity is aroused,

and the books whose titles are quoted will be

found helpful in study."

Home Life in All Lands. By Charles Mor

ris. Pp. 316. 7J/2 x Yi, inches. Illustrated.

Philadelphia : J. B. Lippincott Co. 1907.

The Land in the Mountains. Being an ac

count of the past and present of Tyrol.

By W. A. Baillie-Grohman. With an in

troduction by Charles Landis. Pp. 288.

9x6 inches. Illustrated. Philadelphia :

J. B. Lippincott Co. 1907. $5.00.

Under the Syrian Sun. The Lebanon, Baal

bek, Galilee, and Juda?a. By A. C. Inch-

bold. Pp. 262. 9J4x6j4 inches. Illus

trated. 2 vols. Philadelphia : J. B. Lip

pincott & Co. 1907. $6.00 net.

Syria, the Desert and the Sown. By Ger

trude Lovvthian Bell. Pp. 347. 84^ x 5^4

inches. Illustrated. E. P. Dutton & Co.

1907. $3.00 net.

Nigeria, Our Latest Protectorate. By

Charles H. Robinson. 9x6 inches. Illus

trated. London : Horace Marshall & Son.

The Pulse of Asia. A journey in Central

Asia illustrating the geographic basis of

history. By Ellsworth Huntington. Pp.

415. 8>4 x 6 inches. Illustrated. New

York : Houghton, Mifflin & Co. 1907.

$3-50.

Physiography. By Rollin D. Salisbury, Head

of the Department of Geography, University

of Chicago. Henry Holt & Co. 1907. 8vo.

$3-50.

This volume, uniform in size and binding

with the Textbook of Geology by Chamberlir*
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A Duck Farm in the United States

«

From "How the World is Fed," by Frank G. Carpenter. Copyright by Mr Carpenter

and Salisbury, is by far the most comprehen

sive book on this subject which has been pub

lished in this country. Its 770 pages evince

the importance which physiography has as

sumed among the geologic sciences. The

scope of the book may be gained from the

chapter titles, which are as follows : Relief

Features, The Work of the Atmosphere, The

Work of Ground Water, The Work of Run

ning Water. The Work of Snow and Ice,

Lakes and Shores, Vulcanism, Crustal Move

ments, Origin and History of Physiographic

Features, Terrestrial Magnetism, Earth Rela

tions, General Conception of the Atmosphere,

Constitution of the Atmosphere, Temperature

of the Air, The Moisture of the Air, Atmos

pheric Pressure, General Circulation of the

Atmosphere, Weather Maps, Climate, General

Conceptions of the Ocean, Composition of Sea

Water, The Temperature of the Sea, The

Movements of Sea-water, The Life of the Sea,

Materials of the Sea Bottom, Relations of the

Sea to the Rest of the Earth.

The book is intended primarily for the use

of college students, with whose needs its

author is eminently familiar. The text state

ments are unusually clear and precise and the

707 diagrams and half-tone illustrations are

especially well selected. Besides these, there

are 26 plates reproducing portions of topo

graphic sheets of the U. S. Geological Survey.

Features deserving especial commendation

are the unusual amount of attention devoted
•to the larger relief features of the earth's sur

face, the clearness with which the motions and

astronomic relations of the earth are set forth,

and the directions for topographic map studies

at the close of many of the chapters.

Edson S. Bastin.

U. S. Geological Survey.

A Trip to the Orient. By Robert Ulric

Johnson. Pp. 392. 5^ by 8 inches. Illus

trated. Philadelphia : John C. Winston Co.

1907-

Mr Jacob gives a very entertaining story of

a Mediterranean cruise, his chapters about

Constantinople being particularly good. A

valuable feature of the book is the large num

ber of illustrations from photographs, there

being nearly 200 views in Funchal, Granada,

Algiers, Malta, Athens. Constantinople, Cairo,

Jerusalem, Luxor, Naples, and Nice.

LOWEST POINT IN THE UNITED

STATES

THE United States Geological Sur

vey has just completed a line of

spirit levels through Death Valley, Cali

fornia, and, much to the surprise of every

one familiar with the region, has ascer

tained that the depth of that area is not

so great as was supposed. The final com

putations of the results have not yet been

made, but the preliminary figures give
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for the lowest point a depth of 276 feet

below sea-level. Bennetts Well, which is

near this point, is 266 feet below sea-level.

These figures may be altered by two or

three feet when the final computations

are made, but they are probably not more

than three feet in error. The Geological

Survey now has elevation marks on the

highest and lowest points on dry land in

the United States.

It is a strange coincidence that these

two extremes are both in southern Cali

fornia and only 75 miles apart. Mount

Whitney is a foot or two over 14,500

feet above sea-level, while Death Valley,

as above stated, is 276 feet below. Be

fore the Salton Sink, also in southern

California, was flooded by the Colorado

River, it contained the lowest point of

dry land in the United States, a spot 287

feet below sea-level.

Previous estimates of the depth of

Death Valley based on barometer read

ings gave for the lowest point figures

varying from 250 to 450 feet below sea-

level. The level line of the Geological

Survey is believed to be the first accurate

determination of elevations in that local

ity that has ever been made.

IMAGINATION AND GEOGRAPHY

THE following editorial from the

Boston Herald of November 23 is

reprinted here, as it is believed those

members of the National Geographic So

ciety who have not seen the article will

be interested to read this appreciation of

the work of the organization :

The National Geographic Society of Wash

ington, D. C, is doing a work, through the

monthly publication of its magazine, which no

intelligent man or woman can afford to remain

ignorant of. Geography by itself is ordinarily

thought a dry subject. Geography, on the con

trary, based on geology or the vivid presenta

tion of the great physical features of the earth

on which depend all civilizations, customs,

avocations, sciences, and literatures, easily be

comes one of the most fascinating of studies,

or even of mere cursory skits of reading.

Strange to add, in its bearing on such af

fections of the heart as ardent love of country

and patriotic pride in its great foreordained

destinies, here is an agency the force of which

cannot be overstated. Indeed, the modern in

novation of hatching chickens by incubators in

stead of hens is simply nowhere compared with

the system of hatching patriots of the stamp

of William Tell by geological geography, as

exemplified in the faith and works of the Na

tional Geographic Society of Washington, D. C.

This is no wild paradox. In truth, have not

the gravest historians insisted that the reason

why there is no such thing as the existence of

patriotic sentiment in China is solely due to

the fact that the human heart is incapable of

loving 400.000.000 fellow-creatures one knows

nothing about. They are a pure numerical

abstraction to a man. Of their lives, lan

guages, aspirations, joys, and sorrows he is

ignorant of every concrete item, unless that

they all wear the national pigtail; and so, even

this dangling appendage is not potent enough

to bind the people together in the chords of

universal love.

Just the same used to be asserted of the

United States of America. The States were

too big. too broadly dispersed, too divergent

in interests, for any one to be capable of lov

ing their multitudinous populations as fellow-

countrymen. All this, however, at any rate in

the eyes of the National Geographic Society of

Washington, is now rapidly being done away

with. It is getting effected through a vivid

appeal to the visual imagination which is en

abling us all to see, in the mind's eye, our

whole country at once and as a whole. The

stupendous national enterprises already com

pleted, or about to be inaugurated, are fast an

nihilating all lines of geographical division,,

and enlisting the minds and hearts of the scat

tered millions in vast undertakings in which

all share a common interest and common pride.

Let any one, for example, read the National'

Geographic Society's article on "The Deep-

water Route from Chicago to the Gulf." Here is-

a project simply continental in scale, especially

when taken in connection with the immense

water routes already existing by way of the

Great Lakes, from the head of Superior to

Chicago itself. What does the vast scheme

imply? A 14-foot channel all the way to the

Gulf of Mexico. And what is meant by the

Mississippi River? Not a single stream, bit*

the stream and all its thousands of miles Oi

immense tributaries, the Missouri, Ohio, Ten

nessee. Illinois, Arkansas, Red, and countless-

other rivers.

The mind is fairly staggered in the attempt

to take in the millions of square miles of the

richest lands in the world this would open up.

And. best of all, the interests of the North,

South, East, and West would be indivisibly

subserved by it. No more talk of congestions-

of freight, when every powerful towboat could

tow from thirty to forty railway train loads.

The local is merged in the universal. It is no

more New Orleans' special route than Duluth's

special route. And it is in this way—by a vivid

appeal to visual imagination—that the National

Geographic Society essays to enable us to

focus the whole country on each one's indi

vidual eyeball, and so to abolish China.
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PROPOSED CHANGE IN THE BY-LAWS OF

THE NATIONAL GEOGRAPHIC SOCIETY

THE Board of Managers of the Soci

ety recommend the adoption of

the following By-laws at the annual

meeting of the Society on January io,

1908. For the information of the mem

bers the present By-laws are printed after

the proposed new By-laws.

Article I.—Name.

The name of the Society is "The National

Geographic Society."

Article II.—Object.

The object of the Society is the increase and

diffusion of geographic knowledge.

Article III.—Membership.

Section i. The Society shall consist of mem

bers, honorary members, fellows, and patrons.

Sec. 2. Members shall be persons interested

in the increase and diffusion of geographic

knowledge.

SEC 3. Honorary members shall be persons

who have attained eminence by the promotion

of geographic science. They shall not be

members of the corporation, nor shall they

vote or hold office.

Sec. 4. Fellows shall be persons engaged in

scientific work pertaining to geography. They

shall be members of the corporation.

SEC. 5. Patrons shall be persons interested in

geography who have contributed one thousand

dollars ($1,000) or more to the objects of the

Society; they shall be entitled to all the privi

leges of membership for life.

Sec. 6. The election of members, honorary

members, fellows, and patrons shall be en

trusted to the Board of Managers.

Article IV.—Officers.

Section i. The administration of the affairs

of the Society shall be intrusted to a Board of

Managers composed of not more than 24 mem

bers, eight of whom shall be elected by the

Society at each annual meeting to serve for

three years or until their successors are elected.

A majority of the votes cast shall be necessary

for election.

Sec 2. The officers of the Society shall be a

President, a Vice-President, a Secretary, and a

Treasurer, who shall be elected annually by

the Board of Managers from its own number.

The Board shall also elect an Editor, who shall

have general charge of the work of the office,

subject to the direction of the Executive Com

mittee; an Assistant Treasurer, and an Assist

ant Secretary. ,

Sec. 3. The President shall preside at the

meetings of the Society and of the Board of

Managers, or in the absence of the Vice-Presi

dent, may delegate this duty to some other

member of the Board.

Sec. 4. In the absence of the President, his

duties shall devolve upon the Vice-President.

Sec. 5. The President and Secretary shall

sign all written contracts and obligations of the

Society.

Sec. 6. The Treasurer shall have charge of

the funds of the Society under the direction of

the Board of Managers, and shall make collec

tions and disbursements and render a semi

annual report and such special reports as may

be called for by the Board; and his accounts

shall be audited by a Committee semi-annually,

and at such other times as the Board may

direct.

Sec. 7. The Secretary shall record the pro

ceedings of the Society and of the Board of

Managers, conduct correspondence, and submit

an annual report to the Board, and to the So-

cietv at its annual meeting.

SEC 8. The Board of Managers shall fill

vacancies arising in the Board and among the

officers.

Sec. 9. The Editor shall, under the direction

of the Executive Committee, have charge of

the general business of the Society in accord

ance with the By-Laws and with such instruc

tions as may, from time to time, be given by

the Board of Managers. All employees of the

Society shall perform their duties under his

personal supervision.

Sec. 10. The Assistant Treasurer shall, un

der the direction of the Treasurer, perform

such duties in connection with the disburse

ment of the funds of the Society and the pre

paration of vouchers, abstracts and reports as

the Treasurer may direct.

Sec. 11. The Assistant Secretary shall per

form such duties as the Secretary may dele

gate to him and shall also assist the Editor in

the general management of the affairs of the

office. In the absence of the Editor, he shall

have general charge of the office work.

Article V.—Committees.

Section i. There shall be an Executive

Committee consisting of the President, Vice-

President, Secretary and Treasurer, and three

others to be elected annually by the Board of

Managers from its own members.
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Sec 2. As soon as practicable after the an

nual meeting, the President shall appoint the

following Standing Committees, the members

of which shall serve until their successors are

designated.

1. Committee on Rules.

2. Auditing Committee.

3. Committee on Finance.

4. Committee on Membership.

5. Committee on Research.

6. Committee on Publications and Lectures.

The President shall be ex officio a member

of each Standing Committee, and shall be

Chairman of the Executive Committee.

Article VI.—Duties of Committees.

1. Executive Committee.

The Executive Committee shall, during the

intervals between the meetings of the Board

of Managers, possess and exercise all of its

powers and functions, except as to matters

consideration of which may be prohibited by

said Board; provided that full reports of all

such proceedings shall be made to the next

succeeding regular meeting of the Board.

2. Committee on Rules.

The Committee on Rules shall consist of the

President of the Board of Managers and three

other members, to whom shall be referred all

motions to alter or modify the By-Laws, and

who shall report thereon at the next meeting

of the Board.

3. Auditing Committee.

The Auditing Committee shall consist of

three members of the Society, not more than

one of whom shall be a member of the Board

of Managers. It shall examine the semi

annual reports of the Treasurer with the

vouchers for expenditures, and report thereon

at the next regular meeting of the Board of

Managers.

4. Finance Committee.

The Finance Committee shall consist of three

members of the Board of Managers. It shall

act as an advisory committee to the Board of

Managers in all financial matters.

5. Committee on Membership.

The Committee on Membership shall consist

of three members, whose duty shall be to in

quire as to the eligibility of all applicants for

membership whose names may be referred to

it, and to report thereon to the Board of Man

agers for its final action.

6. Committee on Research.

The Committee on Research shall be charged

with the consideration of all matters of scien

tific and technical geography, including ex

ploration, which may be brought before the

Society, or which may originate in the Com

mittee; and shall report thereon to the Board

of Managers, with recommendations for ac

tion. Subject to the approval of the Board of

Managers, it may form a technical section

within the Society, which is authorized to use

for its meetings and discussions the hall of the

Hubbard Memorial Building.

7. Committee on Publications and Lectures.

The Committee on Publications and Lectures

shall consist of the President, the Editor, and

the Secretary, to which Committee shall be re

ferred for approval all proposed publications of

the Society other than the Magazine. This

committee will also make arrangements for all

lectures under the auspices of the Society.

Article VII.—Finances.

Section i. The fiscal year of the Society

shall begin on the first day of January.

Sec. 2. The annual dues of members shall be

$2.00. payable in January.

Sec. 3. Fellows shall pay an initiation fee of

$10.00 on notice of election.

Sec. 4. Members or fellows, on approval of

the Board of Managers, may commute annual

dues and acquire life membership by the pay

ment at one time of $50.00. Life members shall

be entitled to two admissions to each lecture

and course.

Sec. 5. Members or fellows whose dues re

main unpaid on March 1 shall be notified by

the Treasurer that unless dues are paid within

one month they will be in arrears and not en

titled to receive the publications of the Society

or to purchase tickets on members' terms.

Members or fellows one year in arrears may,

after formal notification, be dropped from the

rolls of the Society. Objectionable members

may be dropped by a two-thirds vote of the

Board of Managers at any regular meeting.

Article VIII.—Expenditures.

There shall be prepared annually by the

Editor under the direction of the Finance Com

mittee, about October 1st, a statement show

ing the probable income and the probable ex

penditures for the ensuing year. The Board of

Managers will then determine the amount of

available funds to be applied to each of the

activities of the Society, naming in each case

the maximum amount that may be expended.

It shall be the duty of the Treasurer to report

to the Board whenever there appears to be a

probability that the income will not be suffi

cient to meet the several allotments.

Article IX.—Publications.

The Society shall publish a journal or

periodical under the title, "The National

Geographic Magazine," which shall be sent to

all classes of members of the Society, not in

arrears, and may be placed on sale. The So

ciety may also publish such special books,

monographs and reports as the Board of Man
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agcrs may authorize. The special publications

shall not be a prerogative of membership.

Article X.—Medals.

The Society, by vote of the Board of Man

agers, may award medals for distinguished

accomplishment in geography.

Article XI.—Meetings.

Section i. The annual meeting of the So

ciety shall be held in the District of Columbia

on the second Friday in January. Twenty

members or fellows shall constitute a quorum.

Sec. 2. Special meetings may be ordered by

the Board of Managers or called by the Presi

dent.

Sec. 3. Regular meetings of the Board of

Managers shall be held on the third Wednes

day in October, December, January, April, and

June ; special meetings may t>c held at the call

of the President or on notice signed by five

members of the Board. Seven members shall

constitute a legal quorum of the Board.

Sec. 4. Lectures and lecture courses may l>e

provided by the Board of Managers. Free ad

mission to such lectures shall not be a preroga

tive of membership, except as otherwise pro

vided in these By-Laws, but tickets shall l>e

sold to members and fellows on more favor

able terms than to non-members.

Sec. 5. Cnshing's Manual shall be the parlia

mentary guide and govern the proceedings of

the National Geographic Society and the Board

of Managers when not in conflict with the

specific provisions of these By-Laws.

Article XII.—Amendments.

These By-Laws may be amended by a two-

thirds vote of the members of the Society

present at any meeting, provided the proposed

amendments are reported by the Board of

Managers, and provided that notice thereof

has been sent to all meml>ers of the Society not

less than 10 days before the meeting. The pub

lication of the proposed amendments in The

National Geographic Magazine shall be suf

ficient notice within the meaning of this article.

PRESENT BY-LAWS OF THE NATIONAL

GEOGRAPHIC SOCIETY

Article I.—Name.

The name of this Society is The National

Geographic Society.

Article II.—Object.

The object of the Society is the increase and

diffusion of geographic knowledge.

Article III.—Membership.

Section i. The Society shall consist of mem

bers, honorary members, fellows,* and patrons.

* No fellows have as yet been elected

Sec. 2. Members shall be persons interested

in geographic science.

Sec. 3. Honorary members shall be persons

who have attained eminence by the promotion

of geographic science. They shall not be mem

bers of the corporation, nor shall they vote or

hold office.

Sec. 4. Fellows shall be persons engaged in

scientific work pertaining to geography. They

shall be members of the corporation.

Sec. 5. Patrons shall be persons interested in

geography who have contributed one thousand

dollars or more to the objects of the Society;

they shall be entitled to all the privileges of

membership for life.

Sec. 6. The election of members, honorary

members, fellows, and patrons shall be en

trusted to the Board of Managers.

Article IV.—Officers.

Section i. The administration of the So

ciety shall be entrusted to a Board of Managers

composed of twenty-four members, eight of

whom shall be elected by the Society at each

annual meeting to serve for three years, or

until their successors are elected. A majority

of the votes cast shall be necessary for elec

tion.

Sec. 2. The Board of Managers shall elect

annually from their own number a President

and a Vice-President, and shall elect annually

a Treasurer and a Secretary.

Sec. 3. The President shall preside at the

meetings of the Society and of the Board of

Managers, or may delegate this duty. The

President and the Secretary shall sign all writ

ten contracts and obligations of the Society.

Sec. 4. In the absence of the President his

duties shall devolve on the Vice-President.

Sec. 5. The Treasurer shall have charge of

the funds of the Society, under the direction

of the Board of Managers, and shall make col

lections and disbursements and render an an

nual report, and his accounts shall be audited

by a committee of the Society, not members of

the Board, annually and at such other times as

the Board may direct.

Sec. 6. The Secretary shall record the pro

ceedings of the Society and of the Board of

Managers, conduct correspondence, and make

an annual report.

Sec. 7. The Board of Managers shall fill

vacancies arising in the Board.

Sec. 8. All officers shall serve until their suc

cessors are chosen.

Article V.—Committees.

Section i. The Board of Managers shall

select annually from its own number an Ex

ecutive Committee.

Sec. 2. There shall be standing committees

on Publications. Communications, Admissions,

Research, and Finance, whose chairmen shall

be members of the Board of Managers. These
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committees shall be appointed immediately

after the annual election of the President, to

serve until their successors are designated.

Sec. 3. The committees of the Society and of

the Board of Managers shall be appointed by

the President except when otherwise provided.

The President shall be a member ex officio of

every committee.

Article VI.—Finances.

Section i. The fiscal year of the Society

shall begin on the first day of January.

Sec. 2. The annual dues of members shall be

two dollars, payable in January.

Sec. 3. Fellows shall pay an initiation fee of

ten dollars on notice of election.

Sec 4. Members or fellows may commute

annual dues and acquire life membership by

the payment at one time of fifty dollars.

SEC. 5. Members or fellows whose dues re

main unpaid on March i shall be notified by

the Treasurer that unless the dues are paid

within one month they will be in arrears and

not entitled to vote at the annual meeting, to

receive the publications of the Society, or to

purchase lecture tickets on members' terms.

Members or fellows one year in arrears shall,

after formal notification, be regarded as having

withdrawn from the Society.

Sec 6. The funds of the Society may be in

vested and loans may be negotiated in the in

terests of the Society, and any other financial

business germane to the purposes of the

Society may be transacted, by the Board of

Managers.

Article VII.—Meetings.

Section i. Regular meetings of the Society

shall be held on alternate Fridays from No

vember until May.

Sec 2. Special meetings may be ordered by

the Board of Managers or called by the Presi

dent.

Sec. 3. The annual meeting shall be held in

the District of Columbia on the second Friday

in January.

Sec. 4. Twenty members or fellows shall

constitute a quorum.

Sec 5. Regular meetings of the Board of

Managers shall be held on the same days as

the regular meetings of the Society; special

meetings may be held at the call of the Presi

dent or on notice signed by five members of

the Board : Provided, That for any of its own

meetings the Board may substitute meetings

of the Executive Committee.

Sec. 6. Lectures and lecture courses may be

provided by the Board of Managers. Free ad

mission to such lectures shall not be a preroga

tive of membership, but tickets shall be sold to

members and fellows on more favorable terms

than to non-members: Provided, That each

life member who acquired life membership

prior to the year 1901 shall be entitled to two

admissions to each lecture and course.

Article VIII—Publications.

The Society shall publish a journal or peri

odical under the title, The National Geographic

Magazine, which shall be sent to all members

and fellows of the Society not in arrears, and

may be placed on sale.

Article IX.—Amendments.

These By-Laws may be amended by a two-

third vote of the members present at any reg

ular meeting, provided the proposed amend

ments are reported by the Board of Managers,

and provided that notice thereof has been sent

to all members of the Society not less than ten

nor more than sixty days before the meeting.

The publication of proposed amendments in

The National Geographic Magazine shall be

deemed a notice within the meaning of this

article.

THE NATIONAL GEOGRAPHIC SOCIETY

Friday, December 13, 1907—"The Land of

the Incas." Mrs Harriet Chalmers Adams,

author of "The City that was Exchanged for

New York," "East Indians in the New World,"

in the National Geographic Magazine for

June and July, 1907. Illustrated.

December 14, 1907.—Annual Banquet. The

New Willard.

Friday, December 20, 1907—"The Second

Peace Conference at The Hague." Hon. John

W. Foster, formerly Secretary of State.

Friday, January 3, 1908—"The Geography of

Mars." Percival Lowell, LL.D., Director of

the Lowell Observatory, of Flagstaff, Arizona.

Friday, January 10, 1908—Annual Meeting,

Reports and Elections. "Two Thousand Miles

on Muleback through the Andean Won

derland." Hon. John Barrett, Director of the

International Bureau of American Republics.

Illustrated.

Friday, January 17, 1908—"A Camel Trip in

the Salt and Sand of Chinese Turkestan."

Mr Ellsworth Huntington, of Yale University,

author of "The Pulse of Asia." Illustrated.

Friday, January 24, 1908—"The Pelicans of

America: An Account of Field Studies of the

White Pelican in the Western States and in

Northwest Canada, and of the Brown Pelican

in Florida." Mr Frank M. Chapman, of the

American Museum of Natural History. Illus

trated.
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Friday, January 31, 1908—"The Conserva

tion of Our Natural Resources." Mr Gifford

Pinchot, Chief of the U. S. Forest Service.

Friday, February 7, 1908—"South Africa :

The Natives and the Mines." Mr Gardiner F.

Williams, author of "The Diamond Mines of

South Africa" and for many years General

Manager of the De Beers Diamond Mines,

Kimberley. Illustrated.

Friday, February 14, 1908—"The Deep-water

Route from Chicago to the Gulf and its Con

nections." Hon. Joseph E. Ransdell, Member

of Congress from Louisiana and President of

the Rivers and Harbors Congress.

Friday, February 21, 1908—Hon. George

Shiras, 3rd, of Pittsburg, has accepted the in

vitation of the National Geographic Society to

address the Society on some of his experiences

in hunting wild game with the camera. Illus

trated.

Friday, February 28, 1908—"Holland's War

with the Sea." Prof. J. Howard Gore. Illus

trated.

Friday, March 6, 1908—"The Missions of

California." Hon. Joseph R. Knowland, Mem

ber of Congress from California.

Friday, March 13, 1908—"Arizona—The

Egypt of the New World." Mr Frederick

Monsen. Mr Monsen describes not only the

ancient ruins, but the country as it is today,

with its Indian tribes, Spanish-Mexican settle

ments, and American towns. The wonderful

Snake Dance of the Hopis will be shown.

Friday, March 20, 1908—"Persia—Past and

Present." Dr A. V. Williams-Jackson, of Co

lumbia University. Illustrated with unusual

pictures taken by Professor Jackson on exten

sive journeys through the ancient kingdom.

Friday, March 27, 1908—"The Geography of

the Sea." Rear Admiral Colby M. Chester,

U. S. Navy.

Friday, April 3, 1908—"Cathedrals, Mosques,

and Temples of the World." Hon. O. P.

Austin, Chief U. S. Bureau of Statistics. Il

lustrated.

LAKE CAHUILLA

The Ancient Lake of the Colorado Desert

AT a recent meeting of the Cosmos

Club of Tucson, the following

communication was read by Mr William

P. Blake, emeritus professor of geology,

University of Arizona.

The ancient sheet of water which in

comparatively recent geologic time filled

the basin of the Colorado Desert, below

the sea-level, and left the records of its

occupation of the valley by deposits of

travertin upon its rocky shores, by lines

of deserted beaches, by deposits of lacus

trine clays holding myriads of fossil

fresh-water shells, and all below the level

of the Gulf of California, were for the

first time recognized and described by

me, in the year 1853, in a San Francisco

newspaper edited by J. D. Whelpley, and

afterwards in the Report of Geological

Reconnaissance in California, 1854-5, and

in volume v of United States Explora

tions and Surveys from the Mississippi

River to the Pacific Ocean.

The outline of the lake—its length,

breadth, and depth—its relations to the

Colorado River and the Gulf, its origin

and history, were described at that time,

and these descriptions and this theory of

origin have since been confirmed and sus

tained by later explorations.

Public attention has of late been di

rected toward the region by reason of its

partial submergence and the destruction

of the salt beds at Salton, in the lowest

part of the valley. This new sheet of

water, which does not rise to the ancient

lake-level, is known as the "Salton Sea"

and is appropriately named ; but this

name should not apply to the ancient lake

in its entirety, which requires a dis

tinctive designation, just as, for example,

the ancient sheet of water of which the

great Salt Lake is a residue is known as

Lake Bonneville.

As the original discoverer and de-

»criber of the ancient lake, I suggest the

propriety of giving it a name, and pro

pose "Lake Cahuilla," Cahuilla being the

tribal name of the aborigines who were

found living in and about the valley now

very generally known as the Cahuilla

Valley and whose descendants are still

there.
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had "looked up" his subject in The New International Encyclo

paedia and was " posted." Give your boy

The New

International Encyclopaedia

Teach him the habit of " looking things up " therein so that he will develop into

the " Man Who Knows "—the man destined for high positions and large income.

The New International is the one thoroughly PRACTICAL Educator of the day

—the only reference work abreast with the times. The names of its Editors-in-

Chief: Daniel Coit Gilman, LL.D., Harry Thurston Peck, Ph.D., L.H.D., and
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the light of this remarkable publication."—Dr. WENDELL PRIME.

"I thoroughly endorse your work in the cause of true American forestry.

Nothing has in its way contributed more to the cause. It meets a real want."—

CHAS. L PACK-

HANDBOOK OF THE TREES

Photo-descriptive. Enables one unfamiliar with botany to identify the trees and

learn much about them.

"Indispensable for public and school libraries, for all students of trees and for

botanical laboratories. Everything that has been attempted seems to have been well

planned and well executed. We cannot think of an item which would contribute

to greater completeness."—BOTANICAL GAZETTE.

"Altogether the most interesting and valuable book
on trees I have ever seen. A fine example of an ex
cellent plan thoroughly carried out. It is worth fully
double the amount you charge for it. Send me six
more copies."-W. H. BOARDMAN.

"An extraordinarily thorough and attractive hand
book of the trees, furnished with realistic illustrations
of tree sections, barks, leaves, and fruits that almost
carry the scent and touch of the original."—NEW
YORK TIMES.

" Have been examining it page by page and I find it
a perfectly delightful book. Your illustrations of the
leaves, fruits, etc., are very fine indeed, while the
illustrations of the trunks are works of art. To every
lover of trees this book will be a source of inspira-
tion."-Dr. J. N. ROSE.

" Ifexactly fills my needs as a summer resident
among trees and with a son interested in what is grow
ing about him."-E. B. MITCHELL.

"Am greatly impressed with the very thorough
manner in which each tree is illustrated. 1 am glad
to have a copy."—GIFFORD PINCHOT.

" We would like to congratulate you upon the plan,
the thoroughness of the conci.se descriptions, and the
beauty of the pictures."- HARPER A BROTHERS.

"We are impressed with the comprehensiveness
of the information presented and'the- beauty and pre
cision of the illustrations."—G. P. PUTNAM'S SONS.

" Unique and a joy to all lovers of forestry."—F. W. RANE.

We also have a large line of preparations of Woods for Stereopticon and Microscope, Stere-

opticon views of Trees, etc Write for particulars, stating which subject interests you most.

ROMEYN B. HOUGH, Author and Publisher, Lowville, New York
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'imagine Noons Like a

Charming Day of July,

evenings cool and gracious as spring, nights when

one needs blankets, and flowers everywhere, if you

would know the climate of the Mexican highlands."

—Hope Arden in the Christmas number of Good Hotisekeeping.

Isn't this a most inviting prospect for a mid

winter trip to this Egypt of the New World ?

For a trip to an entirely foreign country—so different, so unlike

anything else on the continent—the trip to Mexico is decidedly com

fortable and convenient nowadays. Through Pullman Sleepers, in

which meals are served en route, leave Saint Louis every day at 8.32

p. m. on the crack Southwest train, "The Katy Flyer." The sleepers

run from Saint Louis to the City of Mexico with no changes.

I've a booklet—"Sights and Scenes

in Mexico"—that I'd like you to read.

It's free. Write for it to day.

Any railroad agent can furnish you with rates and particulars.

If not, write

 

W. S. ST. GEORGE

Gen'l Pa**. Agent

M., K., & T. Ry.

868 Wainwright Bldg.

SAINT LOUIS
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"The Baedeker of the Ocean.'

PRESBREY'S

INFORMATION

GUIDE

cXoz* ——

TRANSATLANTIC

TRAVELERS*

FIFTH EDITION

Added fact*.

Revised to date.

Enlarged and improved.

Increased number of pages.

Every point covered on which trans

atlantic travelers need to be informed.

Price 25 cents by mail, postpaid.

FRANK PRESBREY CO.

5 West 29th Street, New York City.
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certainly

inspire

perfect"

confidence

in our equally

superb
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WHITE HOUSE TEAS to**

.Which are pm

up'in4&fc'lb.

carefullvsealwl

Mim and warranted

to jjive complete

satisfaction.

BOTH WHITE HOUSE

COFFEE AND
■WHITEH0U5E"TEA5

ARE THE PRODUCT

OF THE MOST

FAMOUS PLANTATIONS

IN THE WORLD.

"FORMOSA OOLONG"

ARE SOLD UNDEJJ. ,

THESE DISTINCTIVE NAMES.

INDIA & CEYLON

ORANGE PEKOE"

EN6LISH BREAKFAST"

"-rKe^lTE HOUSE bnwvV, 0f Tea, ^ Co/fee

i V^. psycKe^by'ivroost repute corvcem /roiw ,

r^5t c^e/vil jelection.5 o/- expert* of

$rlo- • Tt*y™ virM/orm, relive. jifl^W
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Members of the National Geographic Society

whose business requires the use of advertising space in general magazines are

earnestly requested to give 'Che National Geographic Magazine the con

sideration which it merits.

There is no general publication in the United States having a more select

or more wealthy class of readers, and the experience of such advertisers as

have used the medium has been gratifying in the extreme.

The cost of space is trifling when the magnificent quality of the Magazine's

circulation is considered, and every dollar received from advertising tends to

the upbuilding and the improvement of the publication.

You, as a progressive business man, should investigate this opportunity

for profit.

For rates and other interesting information, write to

Advertising Department

THE NATIONAL GEOGRAPHIC MAGAZINE

16th and M Streets, Washington, D. C.

Illustrating the " pulling power" of ao advertisement in The National Geographic

Trust Department.

FIID'E EIOHELBKROEl, Tau«T OrfiCKI.

October 25, 1907.-

The National Geographic Magazine,

Washington, D. C.

Gent 1 emen: '. . •

No doubt it will interest your Advertising De

partment to know that this Company has received a

number of new accounts of marked size and importance,

one of them for fifteen thousand dollars, resulting

directly from our advertisement in the National

Geographic Magazine.

Very respectful!

,UV^l blOOHICilb .111 bilO na l< It.

G. Trust Officer,



WE PRINT THIS MAGAZINE

JUDD & DETWEILER, Inc.

PRINTERS

of BOOKS, CATALOGS,

Etc q A SPECIALTY of

BRIEFS and RECORDS

420-422 Eleventh Street N.W.

WASHINGTON, D. C

OUT-OF-TOWN WORK SOLICITED

 

ENGRAVING

COMPANY

FINEST HALF-TONES & LINE ETCHINGS

FORALLCLASSES OF PUBLICATIONS

•COLOR. ENGRAVING-

147-51N TENTHSTREETPHILADELPHIA., PA.

10,000 TYPEWRITTEN LETTERS $20.00

5,000 $12.00 1,000 $4.00

Don't use fac-simile letters when you can get real typewritten ones at such low figures. Send (or samples

FRANCIS M. ALFORD & CO.. 409 Mass. Ave. N.W.. Washington. D. C.

Books on Latin America and the West Indies

WEARE preparing and will soon publish three more catalogues particularly rich in interesting
and scarce material relating to every phase of Latin America and the natural history of tha

tropics. Catalogues Nos. a, 3, 4, and 5 will together contain more than 2,000 different titles on the
subject, and will be mailed free upon request, as issued.

THE SPANISH-AMERICAN BOOK CO.. 200 William Street. New York City



THE WASHINGTON LOAN AND

TRUST COMPANY

WASHINQTON, D. C.

Capital . . . . $1, 0,000.00

Surplus and Profits . $750,000.00

INTEREST PAID ON DEPOSITS SUBJECT TO CHECK

LOANS MADE ON REAL ESTATE AND COLLATERAL

SAFE DEPOSIT BOXES

REAL ESTATE DEPARTMENT

TRUST DEPARTHENT

ACTS AS EXECUTOR, ADHINISTRATOR, TRUSTEE, Etc.

LETTERS OP CREDIT AND FOREION EXCHANGE

JOHN JOY EDSON,

President

Woodward & Lothrop

Importers and Retailers

INVITE ATTENTION TO THEIR SELECTIONS AND IMPORTA

TIONS IN DESIRABLE MERCHANDISE COMPRISING IN PART

Paris and London Millinery, Silks, Velvets, High-class Dress Goods, Ready-

to-Wear Outer and Under Garments for Men, Women, Girls, and Boys,

Hand-made Paris Lingerie, Bridal Trousseaux, Corsets, Infants' Outfittings,

Hosiery, Laces, Ribbons, Handkerchiefs, Embroideries, Linens, Upholstery

Goods, Books, Stationery, Card Engraving; also Paris, Vienna, and Berlin

Novelties in Leather and FancyGoods ; Sterling Silver Articles, Lamps, Clocks,

Bronzes, Cut Glass, China, etc., for Wedding, Birthday, and Anniversary Gifts

Mail Orders Receive Prompt Attention Correspondence Solicited

10TH, HTH, F, AND G STREETS N. W.

Washington, D. C.

PKXM OP JUDO * DBTWSItBR IKC, WASHINGTON. O. C


