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GEOGRAPHICAL EXPLORATION: ITS MORAL
AND MATERIAL RESULTS *£)(J

By General A. W. Greely, U. S. A.

Chief Signal Officer

THE spirit of human endeavor
has found few fields more
fruitful in sequential results

than that of geographical exploration.

As far as may be possible, in the brief

period allotted for this address, an en-

deavor will be made to present the

more important results, not only as re-

gards its material aspects, but also as

connected with its moral tendencies.

The branches of geography now
treated are confined to economic, phys-
ical, and political phases to the exclu-

sion of bare outlines of land and water
distribution and mathematical demon-
strations. It is not the mere explorer

that engages our attention, but rather

the pioneers and settlers, whose close,

persistent, practical studies and labors

along agricultural, biological, and min-
eralogical lines have made known the

vast resources of the earth for useful

exploitation by the masses.
The growth, development, and ulti-

mate limitation of nations are largely

influenced if not entirely due to geo-

graphical environment. The location

of great centers of agriculture and com-
merce, of special industries, mining and
stockraising, is the outcome of careful

explorations of the special economic
resources on which their success de-

pends.

It is of interest to note that the ne-

cessity and beneficence of explorations
are set forth in the earliest recorded
history. We read in the Old Testa-
ment:
"Now the Lord had said to Abra-

ham : Get thee out of thy country, and
from thy kindred, and from thy father's

house into a land that I will show thee,

and I will make thee a great nation,

and I will bless thee, and make thy
name great."

The prophecy to Abraham outlines

the means whereby a great nation was
created. Similar results have been not
infrequent in the world's history of ex-

plorations, whether applied to the Ro-
mans, to the Spaniards, or to the

Anglo-Saxons. Through such potent

*An address delivered at the Tenth Celebration'of Founders' Day at the Carnegie Institute,

Pittsburgh, Pa., November 2, 1905.
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agency has come the migration of na-

tions; the transfer of power, whether
economic, industrial, or political ; the

development of mankind, and the

growth of civilization.

The work of geographical explora-

tions has usually passed through three

distinctive phases : First, commercial
purposes ; second, advancement of

knowledge ; third, scientific explora-

tions. Prolific as have been the earlier

stages, it is the last named which has
been the most potent force in the de-

velopment of America, especially in the

past, and which is so rapidly changing
Australia and Africa at the present
time. All and any of these methods
liave been, it is believed, fully success-

ful only as far as there have been con-
joined therewith moral forces as ad-

juncts to physical efforts.

In his quaint history of Muscovia,
the immortal Milton, passing beyond
the common features of geography

—

as to mountains and rivers, as to longi-

tudes and latitudes—argued that its

higher scope included broad phases of

earth conditions and human relations

well suited for the efforts of a learned

and judicious mind. It is notable that

with his high ideals the blind poet,

clearly discerning moral relations,

sharply discriminated between explora-

tion for gain and that for nobler pur-
poses.

Following afar this great master of

English speech and forceful fashioner
of human thought, it is well to make
clear the essential points.

As material results are classed those
where the outcome is mainly pecuniary
and physical, most frequently in the
form of commercial or industrial ex-

ploitation, in mining gold, silver, or cop-
per, etc. The moral results are asso-

ciated with the generous assimilation

and liberal development of discovered
regions, under conditions whereby the

civilized world benefits in the aggre-
gate, and primitive folk are raised

higher in the scale of humanity. In

such cases the natural resources of the

country and the mental activities of the

people are made to increasingly sub-

serve the new regions involved and by
reaction similarly improve the rest of

the world. Intelligence, justice, tem-
perance, tolerance, fair dealing, and
educative methods along the higher
moralities are essential qualities of the

true explorer. Their practical and suc-

cessful application is an important fac-

tor in the evolution from uncivilized

materials of a modern state, so as to

justify its admission to international

comity.
We will now consider failures, satis-

factory results, and striking successes,

especially along moral lines.

THE POLO BROTHERS

Probably the greatest failure to util-

ize geographical exploration of an
epoch-making character is that asso-

ciated with the journeys of the Polo
brothers. Not only did material inter-

ests suffer from closing for five centu-

ries and more commercial traffic across

densely poplated Asia from the Medi-
terranean to the China Sea, but its high

moral possibilities were absolutely

neglected. The three Venetians,
through years of service, attained

great power and influence at the court

of Kublai Khan, the great emperor of

China. Inspired with a desire to dis-

place Confucianism, Kublai Khan com-
missioned, on their departure, the Polos
as messengers to ask the Pope to send
missionaries to his people. Ecclesias-

tical quarrels then engrossed all Chris-

tendom, the Grand Lama intervened
with Buddhism, and later Islamitic

proselytism closed China to western in-

fluence for centuries. It bewilders one
to imagine the potent changes which
six centuries of Christianity as a state

religion might have wrought in the

Chinese Empire.
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the early dutch explorers

During- the sixteenth century the

Dutch were scarcely second to Spain
in their geographical explorations,

which were so successfully pursued
that some of the richest and most pop-
ulous lands fell under their sway. Com-
mercial exploitation, pure and simple,

was the Dutch policy. Of all peoples
they stood for political and religious

freedom, making therefor sacrifices of

life and treasure scarcely surpassed in

the history of the world. The Dutch
have given unusual care to the tech-

nical training of their civil servants,

but do not appear to have displayed an
equal religious solicitude for their

colonies and for domestic affairs. In

dealing with Java they have ignored
the higher moral questions and adopted
restrictive policies, thus failing to make
Dutch East Indies an important factor

in the world. Measured by the high
ideals of this century, the moral results

are meager and unsatisfactory, though
Netherlands yet controls the Javan
Archipelago and its thirty millions of

natives.

THE GLORIOUS GEOGRAPHICAL HISTORY OE

SPAIN

Marked though it has been by faults

largely those of the ages, the geograph-
ical history of Spain is glorious to

the highest degree, whether measured
by its material or moral results. With
the discoveries of Columbus and the

world circumnavigation of Magellan,
modern geography was born. Inde-

fatigable in purpose, unsurpassed in

bravery, unyielding in religion, but
deferential to racial prejudices, gracious

in manner, and courteous in speech,

Spanish explorers made an indelible

impress from one end of the earth to

the other. In the Antilles or South
America, in Mexico or the Philippines,

they thoroughly implanted their cus-

toms and ideals, their administration

and religion, their laws and language.
The Spanish civil law, whose first

Mexican code antedated by half a cen-
tury any English settlement in the

United States, is today, in pure or

modified form, second as to area and
population only to English law, while
the melodious language of Spain is the

daily speech of nearly triple its home
population. In the aggregate the

Spanish explorer, by extending the
sway of law over, and instilling Chris-

tianity into the hearts of the natives

of new lands, has exerted a more potent
moral influence than has any other
nationality.

Of all explorations none appeared at

the time richer than those of Portugal,
from Prince Henry, the Navigator, to

Diaz and Vasco de Gama
;
yet they

were morally perverted. The coasts of

Africa were circumnavigated and ex-

ploited and the trade of India made at-

tainable by sea. Pope Alexander the

VI, by the famous demarcation bull of

May 4, 1493, confirmed the possession
of the eastern half of the newly discov-

ered world to Portugal, which at once
rose to commercial supremacy and the

height of its material glory. But traffic

was the sole aim, and the African slave

trade a most essential factor in its

profits. During four centuries Portugal
was distinctly foremost in this human
traffic, which by its horrors and im-
moralities has not alone outraged the

spirit of Christianity, but has also, par-

ticularly in America, produced condi-

tions vexatious and portentous to an
alarming degree.

DAVID LIVINGSTONE AND STANLEY AERI-

CANUS

Let us turn to a brighter phase of

African history, wherein the geograph-
ical explorations of a single man,
David Livingstone, produced moral re-

sults of the highest value. In golden
words Stanley pointed out that the

track of Livingstone's explorations
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form on the map of Africa the shape of

our Saviour's cross.

In these journeys Livingstone im-

pressed the spirit of that symbol on the

people of Africa, and, ever scattering

the words of the Master and patterning

his life thereafter, exerted an unsur-

passed moral influence on hundreds of

thousands of men, and so made the first

rift in the ignorant barbarism of a

Dark Continent.

The black slab in Westminster
Abbey recites the heroic story:

"For thirty years his life was spent

in an unwearied effort to evangelize

the native races, to explore the undis-

covered secrets, and abolish the deso-

lating slave trade of Central Africa."

Of Stanley Africanus, as I call him,

his African explorations in their poten-

tialities are second alone to those of

Columbus. From Stanley's labors have
come wondrous results ; commerce
and religion form beneficent settle-

ments ; slavery disappears gradually

;

inter-tribal wars cease ; industries

spring up, and there is peacefully or-

ganized a vast tropical empire, the

Congo Free State, "a civilizing center

in the heart of Africa," potential in its

possibilities of moral and material de-

velopment.

THE COMMERCIAL PROFIT FROM ARCTIC

EXPLORATION

I have been asked to say a few words
regarding the scope and results of

Arctic explorations,' to which many
attach a moral value, while mistak-

ingly, at least as to its past, consider-

ing it to be pecuniarily unprofitable.

In material results the aggregate value

exceeds twelve hundred millions of dol-

lars. Most important are the American
whale fisheries, three hundred and
thirty-two millions from 1804 to 1876,

and the Dutch fishery, 1677 to i778,over

one hundred millions. In lesser order

of values follow the British fishery, the

fur trade of northeastern Siberia, the

fossil ivory of the new Siberian Islands,

and the Alaskan seal and fur products.
Turning to the interrelated moral

and material outcome, may be cited the
northeastern Arctic voyage of Chan-
cellor, who set out, to quote Hakluyt:

"Either to bring that to pass which
was intended, or to die the death."

Of this expedition Milton wrote:
"The discovery of Russia by the

Northern Ocean might have seemed an
enterprise almost heroic if any higher
end than excessive love of gain and
traffic had animated the design."

THE GREELY EXPLORATIONS

There was, however, a moral result not
foreseen by Milton. It is not alone that

this exploration was the beginning of

England's mighty maritime power and
her commercial supremacy, it initiated

the freedom of the seas as highways, it

strengthened international comity, then
in its infancy, it cultivated the spirit of

patriotism and elevated the sense of

national self-respect.

I speak hesitatingly of my own Arc-
tic work, which was primarily devoted
to scientific observations, being one of

the fourteen international stations oc-
cupied from 1881 to 1883. In field

work it added 6,000 square miles to our
knowledge, and took the honors of the
Farthest North, held for three hundred
continuous years by England.

Retreating 400 miles south in 1883,
according to orders, we wintered at

Cape Sabine, where shipwreck and mis-
management of the home authorities

left the party without supplies. In
1884 the seven remaining men were
rescued by the relief expedition of our
navy.
Of the work and the men I can say

nothing new, in this twenty-fifth year
since the inception of the Lady Frank-
lin Bay expedition. By arduous labor,

heroic endurance and unflinching for-

titude they advanced our national en-
sign to an unparalleled latitude on both
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sea and land ; they carried out fully the
international program of scientific ob-
servations, increasing largely our
knowledge of the physics of Arctic
regions ; by a boat voyage of hundreds
of miles they brought through a dense
polar icepack their complete records, at

the price of bodily suffering and dimin-
ished chances of life. Finally they so
comported themselves that under most
untoward, prolonged and desperate cir-

cumstances, their courage, discipline

and subordination were almost invari-

ably maintained. As a result the unity
of the command continued through
nine months of continuous hunger, and
five months of polar cold and Arctic
darkness. Such moral qualities are the
bases of fidelity and honor, so that per-

haps it is not too much to say that the
work they wrought, the courage and
devotion they showed, may long live in

the memories of men.

RECENT GEOGRAPHICAL PROBLEMS

It is needless to here outline the ex-

plorations by English, French, and
Americans, which have led to the evo-
lution of civilization in North America.
They are well known parts of our his-

tory. Cartier, Hudson, Champlain, Al-
louez, Joliet, Marquette, Iberville, La
Salle, Tonti, Hennepin, Carver, Gray,
Mackenzie, Lewis, Clark, Pike, Long,
and others were the pioneers.

The material results on the conti-

nents of America alone are so vast as to

defy summary. Suffice it to say that

they now involve twenty-two nations,

150,000,000 population, and various
forms of wealth that aggregate many
billions of dollars.

In the last half century other geo-
graphical problems have been settled

with constantly increasing efficiency by
Canadian and American scientists.

Their explorations are not alone in

finding agricultural, forestal and min-
eral resources, but also in connection
with the characteristics of plant and
animal life, together with the proper-
ties of climate and soil affecting their

competitive life-struggles and success-

ful evolution.

That the moral results of political

geography are keeping pace with ma-
terial advancement, and that there are

corresponding uplifts in the life of the
masses yearly entering our national

domain, I cannot clearly discern though
looking optimistically to the future.

Marked though the phases of geo-
graphic evolution have often been in

America by disregard of the rights of

aboriginal tribes and at the expense of

their development, yet the final out-

come has been for the benefit of man-
kind in general. This is especially true

as to the spirit of individual freedom,
which, crossing the Atlantic and per-

meating the despotic strongholds, to-

day re-echoes and chronicles joyfully

the birth of a new nation—Russia

—

self-assertive, intensely violent, but
ultimately to be self-respecting and
self-governing.

THE FLORIDA KEYS

By John Gifford

EXCLUDING of course our dis-

tant tropical island possessions,

there are three tropical regions

in the United States. One is along
the Colorado River, in the neighbor-

hood of Yuma ; another is the southern-

most part of Texas, near the mouth of

the Rio Grande, and the other, which
is by far the most extensive and at-

tractive, is the southernmost part of the
peninsula of Florida.

Florida, like a great finger fully 400
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miles in length, points to the fertile

regions beyond which are awaiting
American capital and enterprise.

Of this extensive part of Florida,

most of which is till unreclaimed and
even unexplored, the islands or keys
which extend from the neighborhood
of Miami in a curved line southwest-

left around the edges. To find a beau-
tiful grove of royal palms on the south-
ern edge of these Everglades is a

sample of the kind of surprises one is

liable to meet with in this peculiar

country.
It is of interest to note that on a

journey from New York to the Florida

Map of South Florida

ward to and beyond Key West are the

most tropical and attractive.

The extent and possibilities of tropi-

cal Florida are only realized by those
who have spent much time and effort

in its exploration. If the island of

Porto Rico were to be placed over the
Everglades, much land would still be

keys by rail one is only two-thirds of

the distance when he reaches Jackson-
ville. It is of interest to note also that
this comparatively small patch of land
in south Florida is the only truly trop-

ical land which can be reached by rail

easily and quickly from the eastern
part of the United States. It is indeed
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a wonder that when cold weather
comes this region is not completely
overrun with people. The Florida

keys are so peculiar and different in

every way from any other part of the

United States that the traveler who
has never been there may rest assured
that there is still one novel and enjoy-

able experience in store for him.
These little islands or keys set in

waters of many colors, about which
cluster legends of pirates, wrecks, and
treasures, will soon be closely linked

together by the railroad now in pro-

cess of construction. They will, soon
no doubt be as thickly populated and
as carefully cultivated as are the Ber-
mudas. Although these keys have
been more or less cultivated for many
years and have produced enormous
quantities of pine-apples, limes, bana-
nas, and other fruits and vegetables,
the natives or "Conchs," as they are

called, who came from England via the

Bahamas, have devoted themselves
mainly to wrecking, sponging, and fish-

ing.

There are at least 50 of these islands

or keys which are inhabitable and pro-

ductive, and hundreds, perhaps thou-
sands, of smaller ones of little or no
value at present, but which may some
day be elevated and improved. These
keys extend a distance of 165 miles
from Miami to Key West. Twenty
miles farther to the west are the Mar-
quesas keys, and still 50 miles farther

are the Dry Tortugas. Sand Key, a

small island south of Key West, on
which a light-house is located, is the
most southern point in the United
States. Key West is about 100 miles
from Havana, while Miami is about
half that distance from the Biminis
Islands of the Bahamas, the nearest
foreign territory. Key West has long
been recognized as an important mili-

tary and naval as well as commercial
base.

Key Largo is the largest of the keys.

It is 30 miles long and varies from
about a quarter of a mile to two miles

in width. The post-office on this key
is located at a small Conch settlement
called Planter.

The railroad after leaving Miami,
which has been for several years the

terminus connectingwith boats for Key
West and Havana and Nassau, passes

through rocky, pine-covered land,

through dense tropical hammocks,
through everglades and muddy man-
grove swamps across a tongue of land

or mangrove-covered mud to Key
Largo. The railroad is now in pro-

cess of construction on this key. It

passes down the center of the island

through a thick tropical jungle or ham-
mock, where mahogany is as common
as maple in New York, by fields of

pine-apples and groves of limes, and by
the houses of the natives, which are

located on the ocean side and are sur-

rounded by cocoanut palms, sapodilla

trees, sugar apples, bananas, and other

tropical fruits and vegetables.

In passing from key to key, this in-

teresting railroad will probably cross

as much water as it does land. There
will be miles of bridges and many
draws, because the creeks separating
these keys are in several instances

wide and much used by sponging, fish-

ing, and pleasure craft. The road must
be high to escape the waves, and the

journey from Key Largo to Key West,
a distance of over 100 miles, will be
like a trip at sea, with the broad Gulf
of Mexico on one side and the straits

of Florida on the other. In spite of

water and mud, stiff currents, storms,
dense jungles, rough coral rock, and mil-

lions of mosquitoes, the work is being
pushed. To one who is familiar with
the region it appears an impossible
task; but money and engineering skill

accomplish wonders, and already ma-
chinery, barges, house-boats, water-
boats, tons of cement, timber, laborers,

mosquito-netting, and insect powders
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are being rushed to the scene of action.

That this road is to be built quickly

there can be no doubt. Hustling in

the close jungle in the summer time in

the midst of clouds of pungent smoke
from the burning hardwoods to keep
the mosquitoes from devouring one
alive is not an enviable job.

In not more than five and probably
not less than three years Key West
will be the most southern railroad ter-

minus in the United States. With a

deep harbor it will soon develop into

"On Elliott's Key"

a metropolis of great importance from
many standpoints. The time to Ha-
vana, Panama, and Central America
and Mexican ports will be considerably
shortened and many Spanish-American
buyers who now go to Havana will

come to Key West, and northern firms
will establish there offices and show-
rooms and warehouses to meet this

trade. It is already the center of, a

big cigar business, with a pay-roll of

$40,000 a week, every cent of which is

soon put into circulation again. It is

the center of our sponge industry,

which employs a fleet of 150 vessels.

It is a point of call for many passing
ships, and besides the regular steam-
ship lines which stop there, sailships

run to the Bahamas, Cuba, Bonaca,
Caymen, and to other out-of-the-way
places. It is a place where many ships

come to be repaired and where the
affairs of many ships which are

wrecked upon these dangerous reefs

are finally adjusted. It is a dirty, un-
attractive city with a large proportion
of negroes and Cubans in a population

of about 20,000. It is said by those
who are well informed that this island

of about 1,000 acres will have a popula-
tion of over 100,000 in less than ten
years.

There are no roads on these keys.

People visit and go to school and
church in boats. Although these peo-
ple are very pious, church is postponed
if a wreck is on.

When there is nothing doing on the
sea they cut the hardwood timber on a

patch of land and burn it. In the ashes
they plant pine-apples. No fertilizer

is used, and after a few years the field

is abandoned and allowed to come
again in forest.

The soil is mostly solid coral rock,

in places broken, and in the hollows
there are patches of rich red soil and
humus, in which bananas and vege-
tables grow with great luxuriance in

mid winter. There are many fruits,

but the one the Conch loves best is the
sapodilla. This tree grows almost wild
and bears an enormous amount of fruit.

From the juice of the green fruits of

this tree "chicle gum," the basis of

chewing gum, is manufactured and
shipped in immense quantities to this

country from Mexico. The Conchs call

this fruit "dilly" for short. In the
woods there is a so-called "wild dilly,"
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The Grape Fruit or Pomelo

There are extensive lime groves on the keys. On this stock the Pomelo thrives

a close relative to the famous South
American tree which yields the valu-

able balata gum of commerce. It is

here where vanilla will grow and per-

haps coffee and many other tropical

things which have never been tried. On

his plantation on Elliott's Key the

writer has picked in one day cocoanuts,
bananas, limes, pine-apples, papaws,
sapodillas, sugar apples, sweet pota-

toes, tomatoes, egg-plants, and pep-

pers.
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On the Mainland of Biscayne Bay, at Cocoanut Grove

(i) In the hammock. (2) A mangrove swamp. (3) Shows, the character
of wall built of coral rock. (4) Drilling a hole in the coral rock to blast a hole
for a grape fruit tree (5) Seminoles coming in from the Glades with
venison ; shows also a rock road. (6 ) A thrifty camphor tree.

Old Plantation on Elliott's Key
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Along the shore on the ocean side

there are coral sand, masses of broken
coral fingers, shells, sponges, and the

flotsam and jetsam which is carried

hundreds of miles from the coasts of

South and Central America. Great
floating islands from the mouths of

tropical rivers are wafted northward
by the Gulf Stream. They are broken
into bits by its choppy waves and are

piled upon the shores of the keys. This
flotage, including lumber and wreck-
age, forms an interesting museum, so

that beachcombing is an exciting and
often profitable pleasure. The vegeta-
tion of this region is like the Bahamas,
western Cuba, and the Yucabecan Pe-

ninsula. Besides many tropical plants

like the cocoanut palm, which en-

circles the earth, there is the cocobola,

pigeon plum, blackwood, fiddlewood,

blolly, satinleaf, mastic, red bay, lance-

wood, ironwood, stopperwoods, naked-
wood, cocoaplum, wild tamarind,
princewood, gumbo limbo, wild rubber,

torchwood, liqnum-vitse, mahogany,
and many other species which are little

known.
These islands are not much above

sealevel, but are so rocky and solid that

one never feels in danger of being
washed off. They are protected by a

line of reefs which breaks the force of

the waves. These reefs come very
close to the surface and are exceed-
ingly dangerous. When a ship runs
ashore, which happens often in spite

of many light-houses and beacons, the

Conchs for miles around know of it in

a mysteriously short time, and indeed
it is a gruesome sight to see a great

ocean liner like the Alicia, which was
wrecked recently, loaded with precious

stuff from Bilboa for Havana, hope-
lessly aground and surrounded by a

solid mass of white-winged wreckers.

In the early clays it was loot and lark

;

today it is somewhat organized and
regulated. Between the reefs and keys
there is a stretch of water called the

Hawk Channel. This is the most ideal

sailing ground imaginable. Usually
a brisk wind blows, the sea is seldom
rough, the water is of every color and
teeming with life, and here and there
are sea gardens of wonderful beauty
and interest. If one gets caught in a
doldrum here he can spend hours
pleasantly and profitably watching the
sponges, corals, bright-colored fishes,,

and other curious sea forms through a

water glass. It would be difficult to
find a pleasanter spot in midwinter.

But where bananas, pine-apples r

limes, and other good things grow well

weeds also grow, since a weed is

merely a plant out of place. One of
the worst weeds of all is a grapevine,,

but some day a fine grape may be bud-
ded on its roots. One must work or
his plantation will soon be a mass of

ravenous vines. Here, too, the soil is

rock. There is no chance to plow or
even to grub. Planting is done with a.

crowbar and weeding with a machete.
Then in summer when the fragrant
limes are ready to pick, the mosquito'

is present in such numbers that words-
are weak and language inadequate to-

describe it. They come out of every
crevice in the rock, out of the salina

land, and out of the mud holes and'

abandoned cisterns by the million.

When the mosquitoes get absolutely un-
bearable the natives put their children,,

dogs, and chickens on their boats and
move off to sea or go down to Key
West, which is Conch paradise. There-
is one island called Bamboo Key which
they say is always free from mosquitoes,
for some unaccountable reason.

Fresh water is scarce, so that every
house must have its cistern. The well
water is brackish. The coral rock is

merely a cap set upon the mud by the
activities of the coral polyp, which is-

still at work. Sponges grow actively

in the miles of shallow water, and the

day is not far distant when there will

be extensive sponge farms throughout
this region.

In short, this is a peculiar and iiu
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Idaho, you know, is the state that is

going to prosper most from govern-
ment irrigation. We have twice as

much land and twice as much water to

reclaim it as any other state affected by
the Corey act. Already work is in

progress on irrigation plans which will

reclaim to cultivation half a million

acres.

The Minnedonka plan, which will

conserve the water of Snake River, will

make tillable 140,000 acres, and of these

90,000 will be open for cultivation June
1 next. These 90,000 acres are already

settled. Work is in progress on an
even larger irrigation scheme, the

Boise-payette plan, which will dis-

tribute the waters of the Boise and
Payette rivers over 350,000 acres.

The great advantage of irrigated

land is that it reduces agriculture to an
exact science. The farmers aren't at

the mercy of the weather man- There
are no dry seasons and no wet seasons.

In sugar-beet culture, for instance,

Idaho will soon be the leading state.

We already have three large sugar-beet
factories and are going to have two
more, one at Payette and the other at

Norma, in the near future. These new
factories will each slice up 1,200 tons
of beets a day. That means something.
It means that each one will manufac-
ture 18,000 tons of sugar in the course
of a campaign. Beet culture is very
profitable to the growers, and the
Idaho beets have a higher percentage
of saccharine matter than those raised

in any other state.

In the northern part of the state we
have the largest tract of white pine in

this country and we also have extensive
forests of yellow pine. In both sec-

tions there are rivers to float the tim-
ber, and all we need to realize on the
wealth of the forests is better railroad

transportation.

I doubt if any state is richer in min-
erals. Already we produce 53 per cent

*An interview with Governor Gooding, of Idaho, published in the New York Sun, December,

many ways attractive country. It has

remained about the same for many
years, but with the general awakening
chroughout the Caribbean, the American
mediterranean, it will be the first to

feel it. Although it has drawbacks,
the fact that it is truly tropical, that it

is the natural gateway to the great

Tropics beyond, that it is in the track

of the great commerce to the Gulf,

that it is of great strategic importance,

and that it is soon to be traversed by a

railroad which will be a stupendous and
interesting engineering feat and will

bind the keys together like a string of

pearls, it will soon be the site of many
winter villas and of gardens yielding

the choice fruits and vegetables of the

Tropics in addition to the sponges,

fishes, turtles, and other products of

the sea.

The railroad project to Key West
was the subject of an article in The;
National Geographic Magazine some
years ago. Concrete construction will

figure prominently in this work. It

will rest on solid piers with re-enforced

concrete arches. One plan calls for 50-

foot spans, the Other 80. The height is

the same in both cases, 25 feet from the

water to the crown of the arch, the

track being 31 feet above the water.

The concrete work is about six miles

in length, part of it in the vicinity of

Knight's Key, the remainder between
Bahia Honda and Big Pine Key. A
large percentage of the water spaces
will be filled with a solid embankment,
leaving an occasional waterway 25 feet

in width.

PROSPEROUS IDAHO*

WE'RE all proud, of course, to

have the largest and most for-

midable ship in the navy named after

our state. It's an honor that we appre-
ciate. At the same time we know and
don't mind saying that the state is

worthy of the battleship.

1905-
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Prom Stereograph, Copyright, 1905, by Underwood & Underwood, New York

Monasteries of the Air

The only ways (swinging ladder and windlass hauling net) of reaching the Monasteries of the Air,
St. Barlaam and Meterion, at Meteora, Greece. The monasteries were built many centuries ago and
are situated about 10 miles from the Macedonian frontier.
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From Stereograph, Copyright, 1905, by Underwood & Underwood, New York

Ascending to tne Monastery of the Air (St. Barlaam) by Means of a Net Drawn by a

Windlass. The Rope is 300 Feet Long.
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From Stereograph, Copyright, 1905, by Underwood & Underwood, New York

Another View of a Monk Ascending to the Monastery of the Air, Greece
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of the world's production of lead, and
no one knows the wealth of gold, silver

and copper we have. I think the

largest part of our mineral wealth is

still undeveloped. I believe that the
United States government should have
a department of mining.

In the central part of the state we
have a wonderful grazing country and
a country which is also capable of rais-

ing such immense crops of grain as, for

instance, 50 bushels of wheat per acre,

90 of barley and 120 of oats.

Governor Gooding has been engaged
in developing Idaho for twenty-five
years. He is a ranchman and a
banker, as well as a statesman. He
feels that the greatest need of his state

is improvement in railroad facilities,

and is especially anxious to see con-
structed a road connecting the north
and south parts. In his campaign for

election he says he drove 175 miles
and made his fight largely on a plan to
connect the two sections of the state by
rail.

THE ANNUAL DINNER OF THE NATIONAL
GEOGRAPHIC SOCIETY

MORE than 200 members and
guests were present at the an-

nual dinner of the National

Geographic Society, which was held in

Washington on the evening of December
20. Secretary of War and Mrs Taft

were the guests of honor of the evening.

The large majority of those present were
residents of Washington, but a number
had come many miles to be present,

Messrs Angelo Heilprin and Henry G.

Bryant from Philadelphia, Professor Lib-

bey from Princeton University, Messrs
W. S. Champ and Anthony Fiala from
New York, and Major Thomas L. Casey,

U. S. A., and Mrs Casey from Saint

Louis. California, Texas, Wisconsin,
Michigan, Alabama, Ohio, Illinois, Vir-

ginia, Kansas, Nevada, Wyoming, and
Pennsylvania were represented by mem-
bers of the U. S. Senate or House of

Representatives. It was the first annual
dinner of the Society, and the occasion

was so successful that it has been decided

to hold an annual banquet each year dur-

ing the week preceding Christmas. The
following paragraphs from an account in

the Evening Star of December 21, by
Albert F. Ferguson, may prove of in-

terest :

"Mr William H. Taft of Ohio and Mrs
Taft were the guests of honor at a dinner

given at the New Willard Hotel last

night by the National Geographic So-
ciety. Though it was as Justice Taft of

the United States circuit court or as Gov-
ernor Taft of the Philippine Islands, and
later as Secretary Taft of theWar Depart-

ment that he became generally known to

the people of the country, the members of

the National Geographic Society desired

to do honor, not to the jurist, the admin-
istrator or the statesman, but to the man
who had the force and ability to be each
and all, and who devoted his energies and
many talents to the cause of his country.

"At the beginning of the speechmaking
which followed the discussion of an ex-

cellent assortment of substantial edibles,

Prof. Willis L. Moore, as its President,

announced that the National Geographic
Society had a membership of eleven thou-

sand. In its endeavor to honor Air Taft,

however, the organization strayed beyond
the folds of its membership and gathered

about the six long tables set for the din-

ner an array of men and women who
represented not only persons whose
thoughts turn to subjects geographic, but
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an infinite variety of professions. The
statesman, diplomatist, soldier, sailor,

writer, legislator and explorer rubbed
elbows with the capitalist, the philoso-

pher, the poet and editor. As was to be
expected, the geographical limits of the

United States were not observed when
the invitations to the dinner were dis-

patched. Lady Durand, wife of the Am-
bassador of Great Britain, the Ambas-
sador of Brazil and Madame Nabuco, the

United States Minister to Japan and Mrs
Griscom, the Governor General of the

Philippine Islands, members of the Rus-
sian and German embassies and the Jap-
anese legation, Mr. Anthony Fiala, W.
S. Champ and W. J. Peters of the Zieg-

ler polar expedition were among those

present who might be considered as

representing the physical divisions of the

globe, while the United States was fully

and freely drawn on, not only to form the

guest list, but to make up the membership
of the Society.

"The time set for the beginning of the

dinner was 7 o'clock. After the guests

had been relieved of their wraps they

were presented to Professor Moore, who,
in turn, presented each person to Mr and
Mrs Taft. After the informal reception

and exchange of greetings dinner was an-

nounced and the company gravitated in

the most natural way to the tables. Each
guest was apprised of the place assigned

to him or her around the six long tables

and there was little confusion while the

two hundred or more men and women
found their seats. The dinner began in

the most informal way as soon as every
one had been seated. The tables were
laid in the conventional gridiron shape,

with the guest table raised a couple of
feet from the level of the other five.' Prof.

Willis L. Moore, as President of the

Society and toastmaster, was in the center

and about him were ranged the distin-

guished guests. The members of the So-
ciety and their wives and the other guests

and their wives occupied places at the

other tables, all of which seemed blank-

eted in the mass of green vines and roses

that had been placed upon them in artistic

confusion. Pink and white carnations

were the boutonieres and dainty boxes of

Huyler's candy tied with pink ribbons

were given the diners of the fair sex as

souvenirs of the occasion. The menu was
all that could be desired, and after ample
time had been allowed for its service and
enjoyment Professor Moore drew the at-

tention of the assemblage to the center

table and the speechmaking began."

The toasts which were all informal

were as follows

:

The: Toastmaster—President Willis
L. Moore

Ladies and Gentlemen:
The National Geographic Society

takes pleasure in having so many dis-

tinguished guests with it this evening.

We have with us representatives of

several of the great nations of the

earth. We have representatives from
our own Senate, from the Executive
parts of our government, from our
House of Representatives, and from
those who represent the scientific part

of our life. The National Geographic
Society extends to you all a most
hearty greeting.

Before this gathering it might be
apropos for me to say a word in regard
to the National Geographic Society and
its members. My speech shall not be
long. Its membership has come almost
exclusively from the thinking, intel-

lectual people of this city, of the nation,

and somewhat from all nations—those

who wish to keep abreast with the
thought and activities of the world at

large. This Society was founded in

1888 by Gardiner G. Hubbard, General
A. W. Greely, and Mr Henry Gannett;
they are the three active spirits that

gave birth to this organization. Its

membership numbers over eleven thou-
sand today—an intellectual, thinking
membership of over eleven thousand. Its

receipts are nearly $30,000 per annum,
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not one dollar of which, directly or in-

directly, goes to any officer of the insti-

tution (applause), if I except our Ed-
itor, who gives his whole time to the

work and who edits our National Geo-
graphic Magazine. It is an honor for

us to serve the National Geographic
Society; that is sufficient remuneration
for us.

Geographic science is almost the

highest—practically the mother of all

natural science. It considers the

lithosphere, the hydrosphere, and the

atmosphere—the earth, the water, and
the air. It has to do with the fauna
and the flora—the two forms of life

that are the effects of sunshine, heat,

and moisture. It is interested in all

forms of research whose objects are to

discover the laws that underlie natural

phenomena. It is concerned with re-

search, with exploration, with the de-

termination of the configuration of the

surface of the earth, and with the de-

termination of those far-away geo-
graphic boundaries that are so little

known. It gives thought to the forma-
tion of and change of political bounda-
ries ; to the climatic, the geologic, and
the economic environments that cause
human families to move and to weld
themselves into great national units,

and the causes that effect the disinte-

gration of those units. Geographic
science, therefore, as we understand it,

my friends, covers a broad field. We
can hope to cover but a small part of it,

and that part only imperfectly. I

listened but a few days ago to a sermon
by a great Scotch divine. He said, "111

fares the nation where wealth accumu-
lates and men decay." Now, the Na-
tional Geographic Society, in its hum-
ble way of diffusing knowledge, is aid-

ing to create men who do not decay. It

is aiding, with other institutions of its

class, to build human character which
shall inure to the welfare of the Ameri-
can people. It is adding a wealth that

means a stronger, more united nation,

and a higher civilization ; it is adding a
wealth that doth not corrupt—a wealth
of human intellect. (Applause.)

I said that the founder of this Society
was Mr Hubbard, who acted with the

aid of two of those who are with us to-

night. The heirs of Mr Hubbard, Mr
Alexander Graham Bell, Mr Charles J.

Bell (who I am glad to say is present),

and the other heirs of Mr Hubbard
have very generously given to the So-
ciety a beautiful building for its home,
without any obligations on us, financial

or otherwise. It is a memorial to Mr
Hubbard. Some poet has said, "Mil-
lions of the spirit surround us forever,

and the soul that once lived shall never
more die," and as we gather here to-

night I can imagine that the spirit of

our first President is looking down
upon this scene and with his heart filled

with gladness bidding us God-speed in

the work of the National Geographic
Society, and I would ask you one and
all to rise and silently to drink to the

memory of our first President, Gardiner
Greene Hubbard.
Our first toast of the evening is "The

President and the Flag." Our civiliza-

tion was first planted on the eastern

shore of the continent, thence it trav-

eled over the Allegheny Mountains into

the great fertile valleys of the interior.

It soon crossed the wide plains of the

West, mounted the rugged battlements

of the Rocky Mountains, and then

hesitated when it reached the placid

waters of the western seas; but it was
only hesitation, for finally it leaped for-

ward from this island to that, and today
we find the free institutions of this

country planted at the very doors of

the Orient. Therefore, from Washing-
ton to Roosevelt, every President of the

United States has been interested in

geographic research, in the alteration of

the boundaries of political empires

;

and thus we come appropriately to the

toast, "The President and the Flag,"

and who of those in our land is better
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qualified to respond to that toast than
the distinguished man who is our hon-
ored guest tonight? He has served in

many capacities under that flag; served
well, served with credit to his country,

and before he rises to speak I will ask
you, without leaving your seats, to

drink to the health of the Secretary of

War, our guest.

The President and the Flag—The
Secretary oe War, Mr William H.
Taet

Mr Chairman, Ladies and Gentlemen:
I was very much interested, in the

statement the chairman has just made,
to learn how much cheaper it is to run
a geographic society than it is to build

a Panama Canal. (Laughter.) There
is one man connected with this associa-

tion, whose name was not mentioned
by the chairman, of whom I have the

honor of being a cousin, and if I meet
that gentleman under circumstances
where the police will not interfere he
will remember our relationship.

(Laughter.) A number of months ago
he inveigled me to agree to make a

speech on the Philippines, to make a

speech which as I understood was
simply to talk in a parlor, and the first

thing I knew I found I was in an
armory and talking to a most formid-
able audience. After having made the

speech he came to me and thanked me
for it, and then confidentially he said

to me, "Now we wish to make you the

guest of honor at a dinner." When I

consented, I said to him, "That is all

right about the honor part of it, but I

have already made one speech for your
Society and I do not wish to make
another; it takes too much prepara-
tion ;" and he agreed. Now I find that

the way you compensate your lecturer

for making one speech is to require him
to make another. You cannot run the

canal on that principle. (Laughter.)
The toast which has been assigned

to me since I sat at the table—it was

printed on the program—is "The Presi-

dent and the Flag." The discussion of

one of these subjects would have been
enough to overwhelm a man ; but two,
under the circumstances, I submit to

the members of the National Geo-
graphic Society are certainly—with its

corrupt management—more than a man
ought to be subjected to.

The President. It is not too much
to say that it has fallen to the lot of

Theodore Roosevelt to be the President
of the United States when its prestige

as a nation has been carried to a higher
point than ever before in its history.

(Applause.) The influence of the

United States for good on this round
globe is greater than it ever was be-
fore, and that is due not only to the
material progress and the marvelous
growth of this nation, not only to its

capacity for war, should that be chal-

lenged, but to the moral position that

the United States occupies among the
family of nations as not seeking to ag-
grandize itself, but anxious only to pro-

duce peace and prosperity the world
around. (Applause.) That is what our
flag means wherever it flies, and the
reason why, certainly one of the rea-

sons why, the prestige of the nation has
reached the point that it has, is the per-

sonality, the intense Americanism, and
the limpid purity of the character of

Theodore Roosevelt. (Applause.) He
is the embodiment of the American
spirit, and I do not think it too much
to say, though they do not know him
so well, that his personality and his

character interest the people of foreign

lands almost as much as they do the
people in our country.
Now with respect to the flag. I have

to suggest these things as they come.
There has been an idea current for a
long time, and especially in the mind
of my Democratic friend, Senator New-
lands, for he is almost the only Demo-
crat we have today—all the others are

slipping away—that the Constitution
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and the flag were going to part com-
pany. Mr Dooley spoke of the Su-
preme Court, as you remember, as say-

ing that four of them say the Constitu-

tion do follow the flag and four of them
say it do not; and then Mr Justice

Brown said, "You are wrong; some-
times it do follow the flag, and some-
times it do not, and I am the man to

tell you when it do and when it do not."

(Laughter.)
In deference to that method of de-

scribing the decision of the Supreme
Court, and the effect of it, it seems to

me proper to say that nobody—expan-
sionist, imperialist, or anti-imperialist

—

has ever really contended that the Con-
sitution does not follow the flag. The
question is not whether the Constitu-

tion of the United States is in force in

the Philippine Islands or in Porto Rico,

or in Hawaii, or in the Canal Zone, or

in Alaska, but the question is what par-

ticular restriction or limitation of the

Constitution is applicable to the par-

ticular place.

It has been my fortune and the for-

tune of the lady who has linked her

fortune with mine, to be somewhat
peripatetic during the last four years,

and I assume that it is that fact that en-

titles us to the consideration of the

National Geographic Society. (Laugh-
ter.) I beg to announce that our trav-

eling is over, that we have ceased to be
the peripatetic members of this admin-
istration, and that hereafter Secretary
Root and Mrs Root will be found to fill

that honorable position. (Laughter.)
The Brazilian Minister and his lady,

who do us the honor of being present
tonight, have advised us that Secretary
Root has agreed to go to Brazil to at-

tend the Pan-American Convention at

Rio Janeiro. Now I advise the Brazil-

ian Ambassador to interrogate Mr
Root each month and each week, as to

whether he is going, because I have
had an experience with the Secretary of

State before he became the Secretary

of State as to the value of promises of

that kind. He agreed to go with me to

the Philippines, and I interrogated him
each month and he promised each
month until July, when he failed me.
But it was his loss that he did not go
(laughter), as Senator Newlands will

testify.

We are getting up a society of the
Philippine trip, and we are getting it

up because we find that we have talked
so much about the trip that nobody
will listen to us except those who were
on the trip (laughter), and we are de-
termined to have an audience. The
jokes which we regarded as exclusive
and well worthy of constant repetition
seem to tire even those members of our
families that ought to respect us, and
especially ought to respect the jokes,

however old ; but family discipline

wanes and we are made aware of the
necessity, as I say, of an organization,
an exclusive club of the visitors to the
Philippines.

Seriously, ladies and gentlemen, I am
very grateful for the honor conferred
upon Mrs Taft and myself tonight by
this very magnificent dinner and as-

semblage. I feel deeply the humilia-
tion of not having been able to prepare
something worthy of your hearing, and
for that lack you must charge the cor-

rupt management of your association.

(Laughter and applause.)

The Toastmaster

It has been stated that when the
present Secretary of War was Gov-
ernor of the Philippines there came a
rumor to Washington that he was in

bad health, and the present Secretary
of State, who was then Secretary of

War, cabled over to the Philippines
and asked what was the truth of the
matter. The Governor of the Philip-

pines answered that there was no truth
in the rumor; that he had actually rid-

den fifty miles on horseback that day
without dismounting, and had arrived
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in fine condition, and I understand that

the then Secretary of War, our present
Secretary of State, cabled back and
congratulated him on his good health,

but solicitously inquired as to the con-
dition of the horse. (Laughter.)
Our next toast is "The Occident and

the Orient." The modern means of

transportation and communication are

bringing the East and the West so
close together that they may soon be
like the man who, while threading his

way through the crooked streets of

Boston, became confused and finally

met himself coming from the opposite
direction. So it is that applied science

is each day bringing the Orient nearer
and nearer to the Occident; and still

there is an Orient and there is an Occi-
dent, and the gentleman who will re-

spond to that toast was our Charge
d'Affairs at Constantinople for a con-
siderable time, and was our Minister to

Persia, and for three years has been our
Minister to Japan—the Honorable
Lloyd C. Griscom, who will now re-

spond.

The Occident and the Orient—The
American Minister to Japan, Mr
Lloyd C. Griscom

Mr Chairman, Ladies and Gentlemen:
I think I might well begin by asking

your indulgence. I need hardly tell

you that the Secretary of War is a hard
man to follow. I think Governor
Wright and all subsequent governors
of the Philippines will bear me out in

this, and Mr Taft this evening is not
the only one who has been troubled
about the toast assigned to him. I was
informed that 1 was to treat exhaust-
ively and conclusively of the relations

between the Occident and the Orient,

but at the same time I was told that I

was to strictly limit my remarks to ten

minutes. Now I make no pretense of

being able to accomplish this purpose.
I do not understand this limit business

;

it is a matter which is understood by

Senators and by Representatives ; but
in diplomacy the idea of a time limit

never enters into our diplomatic minds.
(Applause.) I feel, however, that there
are certain phases of the toast of which
I may treat. I was told by way of in-

struction, also, that I should try to con-
fine my remarks to geographic subjects,

and to endeavor to instill into you,
without your knowledge, a little in-

crease in your information about the
geography of the world at the same
time you were imbibing and thinking
of more substantial matters, and at the
same time I was warned not to treat

too heavily of geographical matters,
and to remember that there were ladies

present. (Laughter.) Now I am en-

deavoring to the best of my ability to

follow all these instructions, and the

only thing, the only subject that occurs
to me of which I might speak will be
the country of Persia, which is the only
country in which I happened to have
made a journey of any unusual or out
of the way character.

Now I would like very much to tell

you of a trip which my wife and I made
when we rode a thousand miles on
horseback, and had many adventures,
but I am confronted with this serious

question of time, and I can only try to

give you a little better understanding
of the oriental character by mention-
ing some of the incidents of our jour-

ney. I recall that in the middle of a

trip we made through the central and
western part of Persia we were very
hospitably entertained by the great
chief, the tribal chief, a man of you
might say savage birth, but very much
of a gentleman at heart. To give you
an idea of his character I might say he
pointed out to me one day a scar on the

top of his head which was obviously a

bullet hole, and he said to me, "I re-

ceived that from the last distinguished

stranger who came this way." (Laugh-
ter.) And I said, "How was it." He
said, "Well, shooting goat, shooting
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mountain goat, wild mountain goat,

and one of the shots of this gentleman's
rifle struck a rock on the mountain side

and ricochetted back, and by the merest
chance inflicted a very serious wound.
But," he said calmly, "I never told

that ; he never knew I was hurt because.

I put my heavy fur cap that the Per-

sian's wear over my head, and it bled
inside until we got home and he never
knew it." I said to him, "What was
the name of the gentleman who shot
this hole in your head," and he said

very proudly, "It was His Excellency
Sir Henry Mortimer Durand." (Ap-
plause.) I only mention this to illustrate

the innate hospitality and character

of this savage tribe. And we learned a

lesson which is the same the world
over; if we have to be shot in the head,

we prefer to have it done in a careful

and diplomatic way. (Applause.)
Further on we were engaged in sev-

eral fights with different tribes—pro-
tected always by an escort on this jour-

ney—and I could tell you many things
that would increase your interest. And I

recall on one occasion when we were in

the middle of a very unpleasant fight,

being shot at from all sides, my wife
was ill and being carried in a litter, the

old chieftain who was at the head of our
escort begged me to mount my horse
and fly quickly over the mountains.
He said escape was easy. I pointed out
that my wife could not escape this way,
and refused his suggestions. He turned
to me rather sadly, stroked his beard
and said, "Well, sir, you indeed are a

very young man. When you have
reached my time of life you will know
there is only one of you, but there are

as many wives as there are sands in the
desert." (Laughter.)

I could go on and tell you about
these people, but I have a better

method than that of letting you know
what they are. I have only to recom-
mend to you the delightful book by
Lady Durand called "A Northern Tour

in Western Persia," wherein she de-

scribes far more conclusively and far

more beautifully these people and this

country, and in all sincerity I recom-
mend you to read this book. And now
if you will permit me to leave the toast

which has been assigned to me, I can-
not help thinking of Kipling's lines

where he says "West is West and East
is East, and never a twain shall meet,"
and I feel very strongly he might re-

write this if he had occasion to visit

the Far East during recent years

—

certainly it must be very largely modi-
fied. He perhaps does not appreciate
what even one great traveler can ac-

complish ; but there are several classes

of travelers and there is only one class

in particular which I admire ; I admire
a man who travels for the purpose of

bringing closer together two great peo-
ple, I refer to the American people and
the Philippine people. I have seen in

the Far East the effect of one man's
work. I am sure you already suspect
to whom I am referring, for there is

one name in the Philippines, the name
of one American which will go down in

their history as long as there is a

Filipino people in existence, and that is

the name of our distinguished guest
this evening, the Honorable William H.
Taft. (Applause.)
Now Mr Taft has done more than

travel a hundred thousand miles. The
geographies showed that when we took
the Philippines from Spain, or acquired
them from Spain, there were 1,100

islands in the Philippines, and now our
census shows that at the time Mr Taft
left the Philippines there were over
3,000 of them. I am tempted to ask,

like District Attorney Jerome, "Where
did you get them ?" Now Mr Taft has
sought for virgin soil, and I can assure
you he has found a place—found, dis-

covered, occupied, and taken possession
of a place which no man had sought
after before—I mean a place in the
heart and affection of the Filipino. It
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is from such men as Mr Taft that we
really learn our lessons in geography.
It is really from him that we have
learned all we know of the Philippines.

And who taught us what we know of

the geography of China? John Hay.
And now in my opinion we are about
to learn a lesson of the geography of

South America, from our distinguished

Secretary of State, Mr Elihu Root. It

is from such statesmen as these that

we learn the lessons in geography, and
I feel that I voice the sentiment of

those in this assemblage when I say
that I am very proud of it that I can

be here tonight to join in trying our
best to do honor to one of these three

great men. (Applause.)

The Toastmaster

Our next toast is "The Press." Many
good things came outof Kansas besides

bumper wheat and corn crops ; one of

them is the gentleman who will re-

spond to this toast, and just now I am
reminded of the Irishman who was
passing through a cemetery and he saw
an inscription on a beautiful monument
which read : "An editor, a Congress-
man, and an honest man ;" and he said

:

"Faith, three of them in one grave."

(Laughter and applause.)

Now, my friends, when our guest

who is to respond to this toast passes

over the divide whence no traveler re-

turns—and we hope it will be long,

long years to come—he can be laid

away and they can inscribe on his tomb
that inscription that the Irishman read,

and it will be true, and there will be but
one man in this sarcophagus. I intro-

duce the Honorable Charles F. Scott,

of the press, and of the Congress.

The American Press—Mr Charles F.

Scott, Representative from Kan-
sas

Mr Chairman, Ladies and Gentlemen:
First of all, Mr Toastmaster, I wish

to express my regret that the toast to

which I am asked to speak could not
have been assigned to another. It is a

great subject, a noble theme, and it

deserves to be discussed by one who is

not handicapped by sentiments of

modesty from saying all that he really

believes. You will understand how
far your present speaker is from ful-

filling this requirement when I say that

I was born in Kansas, and with the ex-

ception of a few brief months of annual
exile in Washington, I have lived there

all my life. From my earliest infancy,

therefore, I have breathed the atmos-
phere of reticence and self-effacement

which pervades that blushing and diffi-

dent commonwealth (laughter), and
which has made modesty, particularly

when the riches and resources, the

glory and grandeur of our state are

under discussion, the badge of all our
tribe. "Such boasting as the Gentiles

use or lesser breeds without the law"
is never heard from the lips of a true

Kansan when his state is the subject

of discussion, for the actualities of her
development and growth make the

most daring boast of today sound like

the language of detraction and dis-

paragement tomorrow. And further-

more I am myself a part—an inconse-

quential part I hasten to confess—but
still a part, of the American Press. For
nearly a quarter of a century my chief

business has been the making of news-
papers—a business, as you all know,
which breeds in its devotees that dis-

trust of self, that deference to the opin-

ions of others, that doubt of one's own
infallibility which so far unfits them
for contact with a rude and buffeting

Avorld.

By avocation and training therefore,

as well as by birth and environment, I

am peculiarly unfitted for the discus-

sion of a theme that calls for bold and
positive utterances.

But I can well understand how one,

not a Kansan and not a newspaper
man, might rejoice at the opportunity
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which this toast affords to pay tribute

to the greatest single force in our civili-

zation. And I can well understand how
those responsible for this program
would have regarded it as incomplete
without at least a word concerning
your most active and potent coadjutor,

I had almost said your monitor and
guide. You, gentlemen, members of

the National Geographic Society, and
others like you, are the makers of

maps; but the newspapers are the

teachers of geography. You made a

map long ago of the Dark Continent

;

but the gloom that obscured the heart

of Africa was not dispelled until an
American newspaper man, sent by an
American newspaper, penetrated its

forbidden fastnesses and let in the
light. For three hundred and fifty years

your maps have pictured the Philippine

Islands; but the world in general never
heard of them until the thunder of

Dewey's cannon across the startled

waters of Manila Bay was echoed in

the newspapers of every land. Mem-
bers of this learned society have doubt-
less known from the beginning of Muk-
den and Harbin and Vladivostok and
Port Arthur and Sakhalin, but it re-

mained for the newspapers to make
that knowledge universal.

You, gentlemen, are the makers of

maps. But sometimes your maps are

wrong. I will not yet admit that I

am old, but I am not so young but I

can remember when your maps
branded the western two-thirds of

Kansas as a part of the great American
desert! That section of my state,

gentlemen, produced this year 80 mil-

lion bushels of wheat, besides corn
enough to feed cattle enough to subsist

soldiers enough to conquer the earth.

My good farmer friend, our distin-

guished Secretary of Agriculture,

thought that map was right, and in a

recent speech he inadvertently used
the word arid in connection with that

portion of the state and he had to go

1,500 miles to apologize. It was the
newspapers that corrected that map.
They were the pioneers. They blazed
the way westward, and the people fol-

lowed, timidly at first, and then tri-

umphantly, making farms where your
maps said the desert was, building
cities where the National Geographic
Society never had the faintest idea that

the coyotes and the prairie dogs would
ever be disturbed.

But it is not only in Kansas and in

things geographical that the news-
papers have blazed the way. All over
the civilized world, and in every cause
that has engaged human thought and
activity and courage they have been the

pioneers, the pathfinders. It was in

1622—when the reign of James the

First was drawing to a close, when Ben
Jonson was poet laureate and the per-

sonal friends of William Shakespeare
were lamenting his then recent death,

when Cromwell was brewing beer at

Huntington, when Milton was a youth
of sixteen just trying his prentice hand
at Latin verse, and Hampden a quiet

country gentleman in Buckingham-
shire, that the first newspaper addressed
to English-speaking people, the Lon-
don Weekly News, issued its initial

number. A puny sheet it was, of four

small pages, printed from rude type, no
doubt with intolerable ink, on coarse
and dingy paper, and we can well im-
agine the quibs and jibes flung at it by
the wits among the few who could read
it. What prophet or seer among them
all could have foretold that with the

advent of that petty periodical there

was born into the world a force that

was to carry light into the dark places

of the earth, that was not only to record
history, but to make it, that was to pre-

scribe penalties and proclaim rewards,
that was to take the slave by the hand
and make him a man, that was to de-

clare war and proclaim peace, that was
to make freedom universal and tyranny
impossible, that was to make puppets
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of kings and to put into the hands of
the people the scepter of sovereignty.
Feeble and ineffectual no doubt that

first leaflet was, a mere rushlight emit-
ting but the faintest glimmer, but in

three hundred years to what power has
it grown—a blazing sun under whose
searching glare there is no conceal-
ment. Ah, what battles the press has
fought—for its own freedom first of

all, for until that battle was won no
other victory was possible. For its

own freedom first, and then for the
truth that makes all men Tree. I do not
need to be reminded that what I assert

concerning the effort and influence of

the press as a whole can be contro-
verted with individual exceptions.

Tyranny has never lacked apologists

and defenders and error has always had
its paid and perjured champions. But
these exceptions have been so few and
feeble that in the general summing up
they may be neglected altogether. In
the main the mighty enginery of the

press has wrought for righteousness,
for freedom and justice and truth. De-
scribing the condition of the English
laborers in the days of the Stuarts
Lord Macaulay could think of no
phrase of deeper commiseration than to

say "They had no newspaper to plead
their cause." What a tribute that is to

the universality with which the press
of our day can be relied upon to inter-

pose its everlasting prohibition "Thou
shalt not" between the weak and those
who would oppress and despoil them.

It was Lord Disraeli, I believe, who
first characterized the English press as

the Fourth Estate. Here in America it

is the first estate. It wields incom-
parably more power than any House or
Senate or President, for it makes
houses and senates and presidents. It

may not make judges, possibly, but it

has sometimes been suspected of hav-
ing a large share in making decisions.

"I don't know," said Mr Dooley,
"whether the Constitution follows the

flag or the flag follows the Constitution,
but I do know that as long as the Su-
preme Court keeps one eye on the
newspapers and another on the election

returns it won't go very far wrong."
(Applause and laughter.) The news-
papers may not always use their great
power wisely and honestly and well.

But when was ever great power, except
that which dwells with Omnipotence
itself, used always wisely and honestly
and well? "There were doubtless a
good many verdicts for the plaintiff

that ought to have been for the defend-
ant," said an old judge once in describ-
ing a district over which he had for-

merly presided, "and there were a good
many verdicts for the defendant that

ought to have been for the plaintiff, but
in the main justice was done."

In some few cases the American
press may cause pain to the innocent,

but in ten thousand cases it puts the

fear of God into the heart of the guilty.

It may not always uphold the virtuous
as it should, but it follows with sleep-

less vigilance upon the trail of the
doers of evil. Sometimes it may "bend
the pregnant hinges of the knee" in the
presence of ill-gotten wealth, "that thrift

may follow fawning," but more often it

pinions in the pillory of public condem-
nation and contempt the dollar-mad
devotees of high and unholy finance. Its

editorial columns may sometimes be
timid or corrupt, but everywhere and
all the time it prints the news. And
therein lies its greatest power, thereby
it renders its most important, nay its

altogether indispensable service. Pub-
licity has come to be the master word in

our present day statecraft. Strange
that we have been so long learning it.

Strange that we could not have sooner
read the real significance of that first

mighty commandment, thundered by
Jehovah into the darkness and disorder

of a world that was without form and
void, "Let there be light!" Let there

be light that those whose deeds are evil
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may have no cloak to hide them. Let
there be light that the hidden things may-

be made plain. Let there be light that

the rocks and shoals which threaten

our ship of state may be uncovered.

Let there be light that we may walk
without stumbling in the pathway that

leads through civic righteousness and
honest administration to prosperity and
tranquillity at home, to dignity and
honor among the nations of the earth.

Let there be light, the first great com-
mandment which Omnipotence itself

must make before order could be
brought out of primeval chaos. Let
there be light, the last great command-
ment which the wisdom of man has at

length evolved as the surest solvent of

the hard problems which confront a

nation whose highest ambition is

orderly liberty under the law. Let there

be light—and the clearest and steadiest

light, the most searching and insistent

light, the most persistent and relentless

light, the light that will most surely
and safely and steadfastly guide the
American people in the paths of probity
and prosperity and peace, is the light

that shines through the free and fear-

less columns of the American press.

(Applause.)

The Toastmaster

I fully agree with everything that
Mr Scott has said in regard to the
American press. I believe that it is

better that individuals at times should
suffer from the license of individual
members of the press than that the
press as a whole should be restricted in

a free discussion and criticism of men
and events. We know that the sunlight
destroys the microbes of disease ; like-

wise the uncovering of official, and per-
sonal, and business actions by the press
is, I believe, a greater deterrent to crime
than most of the laws on the statute
books. One of the crowning achieve-
ments of this American civilization I

believe to be the freedom of speech and

the freedom of the press. But I would
take issue with my distinguished friend
with regard to his criticism of our map-
makers. We do not need to be told
that Kansas is a great state. We know
it, and take pride in it; but, once when
one of our map-makers was traveling in

Kansas, in the western part of the
state, he met a man coming along with
a lumber wagon filled with barrels. Our
geographer asked him what he had in

the barrels, and he said, "Water."
"Where did you get it?"our representa-
tive asked, and the Kansan replied, "Up
the road about seven miles," and our
eastern man, who makes maps, said,

"Why don't you dig a well?" The other
replied, "Well, stranger, it is about as
far to water in one direction as it is in

the other." (Laughter and applause.)
So long as there is anything to chal-

lenge human courage there will be men
to accept battle. The inhabitant of the
north temperate zone, especially, goes
against that which opposes, whether it

be man or natural conditions.

We have with us tonight the leader
of the Ziegler Polar Expedition. He
was the second in command of the first

Ziegler Polar Expedition, which was
compelled to return. He then was
placed in command of the second expe-
dition. Our Mr Peters, of the National
Geographic Society, was second in com-
mand and took charge of all scientific

work. The second expedition stayed in

the Arctic over two years, and after

many hardships—fighting with climatic
conditions that no human power could
successfully combat—was rescued by
our friend Mr Champ, the representa-
tive of Mr Ziegler. Mr Anthony Fiala
will respond to the toast "The Arctic."

The; Arctic—Mr Fiala

Mr President, Honored Guest, Ladies
and Gentlemen:

I feel deeply the honor conferred
in calling me before such a distin-

guished gathering. I think I ought
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to be here in fear, but the fact that I

know you are all brother explorers

gives me courage. Every person, as in

the days of old, in the days of adven-
ture, who is looking to or doing some-
thing new, is an explorer, so that I

feel that I am with my friends, brother
explorers. (Applause.) The toast is a

large one, and I won't attempt to treat

fully of it. I know I could not respond
to it as it should be. There are veterans
in this room, one in particular, who
could tell more of the Arctic than I

could. Since the days of Herodotus
and several of those early explorers,

and later on in the days of the Norse-
men, men have been trying to find out
things about this open world of ours

;

they have been following the original

command to Adam to subdue the earth,

and it is pretty nearly subdued. There
are only two places, practically, on this

globe where there is still a chance of

investigation, of discovery, the chance
of making new maps, that is in the Arc-
tic and the Antarctic.

A returned explorer has generally to

face three questions—I know they have
come to me. One is, "How far north
did you get"? That is a hard one to

answer ; it makes the explorer feel

badly. The second one is, "What is

this all good for anyway?" and the

third, "What do you go up there for

and waste your life away in that region
of ice and snow?" and yet your answer
to that last question brings back the

first one, as to how far north you got

—

showing they have an interest in why
you went there.

I have often thought of our trip into

the north. The first year, two sledge
trips went over -the ice and were fail-

ures, and then there was the return to

Cape Flora, 160 miles south, where our
relief ship was anchored in the ice, and
there a large number of men waited
while another party went north during
the month of September, reaching our
northern outpost November 20. Now

the sun went below the horizon on
October 22, and so you can imagine
how much light there was to travel

over these ice fields after the sun was
down. Mr Peters and myself with a
sledge ran repeatedly into ice columns
which neither of us had seen, because
of the darkness being so dense. The
moon fortunately appeared, and we
traveled over a glacier a thousand feet

high to reach our camp, and that

ThanksgivingDay will be a Thanksgiv-
ing Day that every member of that

party will remember as long as he lives.

To you who have traveled in other
countries the daily life of the man on
the polar trail is possibly of interest.

These great fields of ice are in constant
motion under the currents and the
winds. Imagine yourself on 500 miles
of solid ice grinding with that im-
measurable force against a rock-bound
coast ; can you possibly comprehend
what sort of conditions you have to

combat?
You have to take care of your dogs

;

you have been traveling over ten hours
a day, and when the time comes to

camp at night the first thing the dogs
have to be unharnessed, and the tem-
perature is possibly 30 or 40 below
zero, and you have to take your mittens
off to get the dogs out of the harness.

The poor dogs are tired, every one
of the party is tired, and the little

dogs crawl down in the holes made
for them to sleep in. Then you
go to put your tent up, and when
you light your lamp and start to

cook the interior of the tent fills with
an intense vapor which you can hardly
see through, and this vapor condenses
on the interior of the tent and forms
clusters of frost crystals that you have
to brush off, and then it melts and
forms part of the little rivulets of water
that accompany your sleep that night.

The sleeping bag itself, however, is a

great place of comfort, and you know
of what pleasant times you have in
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your dreamland at night thawing out

your sleeping bag of ice,—and you can
imagine this sleeping bag thawed out
in the moist atmosphere of its interior.

These are simply ideas ; we go there for

that and we are perfectly satisfied. But
this is the description of the thing that

is of interest to most people, as some
one has expressed it. And then the

next morning you get up at your usual

time and it often seems as though you
only had half an hour or even fifteen

minutes' slumber, and sometimes if you
get that much on a very cold night you
are lucky.

So you have to confront a problem of

a trip of 500 miles up and then there is

500 miles back
;
your dogs eat a pound

a day and a man eats three pounds a

day. If you make 10 miles a day, which
has never been made, it would take you
100 days. Your dogs eat one pound a

day, and if you have 10 dogs that

means 10 pounds ; a man eats three

pounds a day, and without taking into

consideration the weight of your sleep-

ing bag, tent, or any of the equipment,
there would be an expenditure of 13
pounds a day. Now you can put about
600 pounds on a sledge, so you can
realize what the total weight must be,

and you will realize some of the prob-
lems that stand before the explorer.

Then of course you know about these
sledge trips. We have to work many
hours a day. We start out about 5
o'clock in the morning and work late

in the afternoon, and some days we do
not make more than a mile and a half,

the poor little dogs pulling as only dogs
can, do their best.

To me it seems that the end of the
Pole will be reached, but as to how
soon I cannot know. I have often
thought that a drift ship would be the
way—a drift ship equipped with wire-
less telegraphy, and then the party
would leave it and go off on their

sledge trips and communicate back and
forth with the drift ship by means of

the wireless telegraph. But the prob-
lem of reaching the Pole is yet to be
solved.

I thank you, ladies and gentlemen,
for your kindness. I appreciate this

honor of standing before you. The
Arctic is a grand subject; it is a great
country; there is very little known
about it even in a commercial sense

;

but the value in dollars and cents has
paid for the exploration. Millions of

dollars have been returned to the coun-
tries who have sent out these exploit-

ing parties, and so there is work in that

way ; and furthermore, as I have stated
already, we have received the com-
mandment, "Subdue the earth," and as

long as there is a spot in the earth that

has not been subdued, man will try to

accomplish what he was placed on the
earth to do. (Applause.)

The; Toastmaster

In inviting Mr Champ, who led the

expedition that rescued Mr Fiala—of

which he did not tell you—after they
had been in the Arctic over two years
and their position had become one of

extreme peril, I have promised him that

I would not call on him to speak. In
this I am reminded of an incident that

occurred when General Sherman was
invited over to Philadelphia to attend a

dinner of the Clover Club. He arose to

speak, but the members made cat calls,

and the quartet sang, and he was finally

compelled to sit down in confusion
without finishing his speech, and he
was naturally angry. The next year,

realizing they had offended the Gen-
eral, a committee came over and stated

to him that they felt extremely sorry
for what had occurred the year before,

and asked if he would not show that he
had forgiven them by coming again.

The General agreed, but exacted a
promise from the president that he
would not ask him to speak. The night
of the banquet came. The General had
enjoyed a good dinner and was serene,
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when the president arose and told how
he had solemnly promised the General
that he would not be called on to speak,

but "Gentlemen," he said, "you know
what a liar I am," and then introduced
the commander of the U. S. Army, who,
I am glad to say, was kindly received

this time. Following the precedent thus
set I shall ask Mr Champ to get up and
say a word ; if he cannot say a word, let

him get up and show what a good-look-
ing fellow he is, and then turn around
and sit down.

A Polar Bear Story—Mr W.S. Champ
Mr President, Ladies and Gentlemen:

I indeed feel greatly honored to be
present this evening, and I will say that

I have a very high feeling toward our
worthy President, for I am a member
of the National Geographic Society. I

feel very kindly toward him for afford-

ing me an opportunity to pay tribute to

himself, Mr Grosvenor, and the Execu-
tive Committee of the National Geo-
graphic Society for their hearty co-

operation and their assistance in equip-
ping the Ziegler expedition with such
a worthy representative as Mr W. J.

Peters. (Applause.) In addition to Mr
Peters, there was also another member
attached to the expedition who is also

a member of your Society. I refer to

Mr Russell W. Porter, and I am proud
to say, gentlemen, that these two men,
assisted by a few others, accomplished
a great deal of work under the most
trying conditions. They have suc-
ceeded in doing work that I am sure
you will find to the credit of the Na-
tional Geographic Society, as well as to

the Ziegler Polar Expedition. As re-

gards Mr Fiala, it is a great pleasure
for me, as the representative of the late

Mr Ziegler, to pay tribute to his manli-
ness, and I feel that I am justified in

saying that he carried out, under the
existing circumstances, to the very best
of his ability, the sacred trust. They
encountered very trying conditions

;

they were unfortunate in the loss of the

vessel with a very large portion of their

supplies ; they had high temperatures
to contend with which made sledging
very difficult. Considering all things, I

feel that they have done their duty.

I feel like asking your indulgence in

listening to a little story, an incident

which happened on board our relief

ship this year. Today there is in your
zoological park a small bear called

"Buster," a polar bear. This member
was captured by the relief ship and was
presented to the National Zoological

Park. I want to tell you in a few words
the story of his capture. To me it ap-

peals strongly, as it occurred after we
had been in the pack about 20 days, or
about 150 miles into the pack. We
were enveloped in a very dense fog for

three days, and when the fog lifted on
the skyline we noticed a very large bear
with a young cub. Everybody on board
ship was very quiet when we went into

the pack, though we knew there was
nothing to fear and we waited to see

what these bears would do. As a

sportsman, I want to say there is no
sport in killing a polar bear; they come
right up to the ship ; they do not know
what a human being is, and as a result

of their hunger and curiosity they come
right up to you ; this bear had evidently

been hunting for food for several days.

She encircled the ship entirely and
gradually worked her way up to the

ship. In the meantime, the doctor who
was on board and one of the harpooners
and myself went on the ice and crawled
up toward the bear behind a huge cake
of ice, and finally dispatched the old

bear. As a usual thing, when a mother
is shot, the cub will run away, but in

this instance the young bear sat over
the mother and fought us off. We
fought her with our rifles and I finally

sent the harpooner back to the ship for

more ropes and more men. We lassoed

the cub and brought it to the ship, and
in its efforts to get back to its mother
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it very nearly bit its tongue off. We
made it fast to the deck, and that was
about 6 o'clock in the evening. About
9 o'clock the little bear was suffering

so from distress that finally I told the

captain if he would shodt it it would be
a great relief, but I didn't want him to

shoot it while I was on the deck or on
the ship. I was going down the gang-
way when the thought struck me, if I

can get the skin of the mother to this

cub, possibly it will quiet her. I went
on deck and told the captain to get the

skin of the mother, and the little cub
jumped on the skin and fell asleep. It

slept for about 20 hours ; the only sign

of life in the cub was the twitching of

its muscles. About three days after

that I was standing watching the cub

;

its tongue was so swollen that it could
not eat anything; it took its mother's
skin and turned it over and started

eating the blubber, the fat off of its

own mother. It lived for eight days in

that way. After that we put it in a
cage, took the mother's skin away and
brought it to New York, and shipped
the cub to the park here and that little

bear is now in Washington. I thank
you, ladies and gentlemen. (Applause.)

Members and Guests Present

The Arctic was also the subject of an
address by Mr Walter Wellman, who re-

cited an incident of his dash for the Pole.

Another distinguished Arctic explorer,

and one of the founders of the Society.

Brigadier General A. W. Greely, U. S. A.,

made a brief address, in which he spoke
of the era of peace among nations, and
the evening's entertainment was brought
to a close with a benediction by Repre-
sentative Burton of Ohio, who, on beha1 f

of its guests, wished the Society God-
speed in its work.
Those present at the dinner were

:

Lady Durand and Miss Durand,
Representative and Mrs. James R.

Mann of Illinois, Secretary of War
and Mrs. Taft, the Ambassador from

Brazil and Madame Nabuco, Mr. Eki
Hioki, charge d'affaires of Japan ; Sena-
tor Perkins and Miss Perkins of Cali-

fornia, Mr. Fiala, leader Ziegler polar
expedition, and Mrs. Fiala ; Henry G.

Bryant, president Geographical Society
of Philadelphia ; Mr. Crist, Mr. Shaw,
Baron von dem Bussche-Haddenhausen,
counsellor and secretary 'of the German
Embassy, and Baroness von dem
Bussche-Haddenhausen, Professor Lib-
bey of Princeton, Senator and Mrs.
Thomas Martin of Virginia, Represen-
tative Lamb of Virginia, Mr. Champ,
Mr. Peters, Mr. and Mrs. Walter Well-
man, Mr. and Mrs. John B. Larner,

S. B. Hege, Representative and Mrs.

Joseph W. Babcock of Wisconsin,
Representative and Mrs. Sydney Bowie
of Alabama, Representative Theodore
E. Burton of Ohio, Representative and
Mrs. Burleson of Texas, Mr. and Mrs.
Ernest G. Walker, Mr. Frederick
Emery, Representative and Mrs.
Charles F. Scott of Kansas, Mr. Edgar
G. Snyder, Senator Newlands of Ne-
vada, Mr. Lloyd C. Griscom, American
Minister to Japan, and Mrs. Griscom,
Representative and Mrs. William Alden
Smith of Michigan, Senator and
Mrs. Clarence D. Clark of Wyom-
ing, Mr. and Mrs. George Rouzer,
Representative and Mrs. Henry C.

Adams of Wisconsin, Mr. Charles

Denby, Third Assistant Secretary of

State, and Mrs. Denby, Gov. Wright of

the Philippine Islands, Mr. Rennie, sec-

retary of the British Embassy; Mr. R.

N. Oulahan, Mr. and Mrs. Theodore
W. Noyes, Maj. Joseph E. Kuhn, Rep-
resentative and Mrs. Graff of Illinois,

Mr. and Mrs. Rudolph Kauffmann,
Miss Lilian Whiting, Mr. Albert F.

Ferguson, Linnie M. Bourne, Dr. W.
Duncan McKim, Mrs. McKim, Profes-

sor and Mrs. Bigelow, C. Heurich and
Mrs. Heurich, Representative F. W.
Mondell of Wyoming, J. T. Hendrick;

Victor H. Olmsted, William Simes,

Mr. and Mrs. F. H. Bethell, Dr. Arnold
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A. Hague, Rev. J. A. Aspinwall, Mr.
and Mrs. John Joy Edson, General Wil-
liam Crozier, Crosby S. Noyes, F. A.
Richardson, H. E. Waemickey, John
Holmes Magruder, Thomas Edwards,
Jr., and Mrs. Edwards, Major Achilles

Pederneiras and Mrs. Pederneiras, Col.

Henry F. Blount, Martin A. Knapp,
President of the Interstate Commerce
Commission ; John Cassels, Miss Anna
Campbell, Claude N. Bennett, Col. N.
Raspopofr, J. W. Titcomb, Samuel
Spencer, president Southern Railway

;

Eliza R. Scidmore, Mr. and Mrs. A. B.

Browne.
President and Mrs. Willis L.

Moore, Mr. and Mrs. H. E. Williams,
Frank Sutton, Gen. and Mrs. J. C.

Bates. J. Hubley Ashton, Mr., and Mrs.

J. L. Davenport, Simon Newcomb,Mrs.
Elizabeth S. Moore and Miss Moore,
Judge Thomas H.Anderson, Gena Rus-
sell Harding and Mrs. King, Mr. and
Mrs. Henry Gannett, Marvin F. Scaif

and Mrs. Scaif, Mr. and Mrs. T. H.
Aldrich, Mr. and Mrs. Wm. H. Bald-
win, Dr. and Mrs. David T. Day, Lewis
Jordan. Mr. and Mrs. H. K. Fulton,
Mr. and Mrs. Andrew B. Graham, Mr.
and Mrs. George B. Welch, Dr. and
Mrs. George F. Becker, Prof. A. J.

Henrv, Dr. and Mrs. Chas. E. Stone,
Gen. A. W. Greely, Mr. and Mrs. A. S.

Worthington, Mr. and Mrs. O. P. Aus-
tin and Miss Austin, Mr. and Mrs.Odell
S. Smith, Mr. and Mrs. Alexander Brit-

ton, S. F. Emmons, Prof. G. B. Gar-
riott, Frank G. Carpenter, Mrs. L. Mc-
Kee Rice, Col. Myron M. Parker and
Mrs. Parker, Mr. W. J. Boardman and
Miss Boardman, Gist Blair, James
Lowndes, Walter W. Tuckerman, Col-

onel Dunwoody, Charles P. Neill, Com-
missioner of Labor; Mr. Charles J. Bell

and Mrs. Bell, Mr. David G. Fairchilcl

and Mrs. Fairchild, Joseph H. Bryan,
Mr. Gilbert H. Grosvenor and Mrs.
Grosvenor, Byron Andrews, Dr. J.
Franklin Crowell, Major Casey and
Mrs. Casey of Boston, John McElroy,
Maurice Joyce, George H. Judd, Public
Printer Stillings, John T. Granger,
Warren Mitchell, John La Gorce, Miss
Darby, Mrs. William Morgan Shuster,
Mr. H. T. Dougherty and Mrs. Dough-
erty, H. W. Seymour, Miss Alisan Wil-
son, Gen. Anson Mills and Mrs. Mills,

Mr. and Mrs. Ralston, Prof. Angelo
Heilprin of Philadelphia, Mr. Alfred H.
Brooks and Mrs. Brooks, Fred W. Car-
penter, Representative Irving P.

Wanger of Pennsylvania, and Repre-
sentative J. M. Miller of Kansas.
The committee in charge of the ar-

rangements for the dinner included
Willis L. Moore, President; Thomas
H. Anderson, Charles J. Bell, George
Dewey, John Joy Edson, A. W. Greely,
Gilbert H. Grosvenor, Martin A.
Knapp, S. N. D. North, Theodore W.
Noyes, Gifford Pinchot, and Eliza R.
Scidmore.

A NEW DEPARTMENT

BEGINNING with our new volume,
we shall conduct a correspond-

ence department in this magazine.
Questions from members of the So-

ciety who want information on matters
of a geographic nature will be cheer-

fully received and answered as far as it

is possible for us to do so. It is hoped
that not only those members who are

seeking information will make use of

the new department, but also those
members who have new or interesting

facts to communicate. The member-
ship of the National Geographic So-

ciety is so large that practically every
corner of the United States, and, in

fact, every corner of the globe is being
watched by some member. Many of

them, in their daily life, are seeing
things which would be of supreme in-

terest to the great body of our mem-
bership. It is not necessary that com-
munications sent to us be long, in fact it

is preferred that they should be as con-
cise and brief as practicable, and illus-

trated whenever possible. Often a

member will take or pick up a photo-
graph which in itself will tell a story
with onlv a line of text.
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A MODERN ViKING

ROALD AMUNDSEN, the Nor-

wegian who has just accom-

plished the Northwest Passage from

Europe to Alaska, has performed a feat

which the explorers of England and

Scandinavia attempted in vain for many
centuries. Scores of expeditions were

lost, and hundreds of brave men per-

ished in the endeavor to do what
Amundsen in a walrus sloop, equipped

with a small gasoline engine, has suc-

ceeded in doing. The old mariners

fought for the Northwest Passage be-

cause they believed that it would prove

a short commercial route between the

East and West. The English Parlia-

ment had a standing offer of $50,000 to

the man who first made the passage.

The offer stood for nearly one hundred
years, until McClure, in 1853, won the

prize by going from Bering Sea east-

ward to Europe. Nobody except

Amundsen has ever before made the

passage from East to West. Henry
Hudson was searching for it when his

crew mutinied and thrust him into a

tiny boat, and left him to perish on the

lake which bears his name. Sir John
Franklin was also seeking it when he
and his 220 men disappeared, but Lieu-
tenant Gore pointed out the opening
which Amundsen has used. The route
which Amundsen has definitely located
will be of considerable use to whalers,
who are venturing further and further
north each year, but it is unlikely that
anything else will come of it.

But Amundsen's achievement has
much more than a romantic value. For
two years he has been conducting mag-
nectic observations in the vicinity of

the north magnetic pole which Sir John
Ross claimed to have located in 183 1.

He has now definitely fixed the position

of this pole in King William Land, not
far from the position ascribed to it by
Ross. The new knowledge which his

observations will give us of the char-

acter and influence of the magnetic pole

will prove of immense value in the

study of magnetic variation which is

now being conducted by several obser-

vatories, particularly by the U. S. Coast
and Geodetic Survey and the Carnegie
Institution, under the direction of Dr
L. A. Bauer. Magnetic deviation of the

needle is one of the principal uncer-

tainties with which mariners have to

contend It is so important that the

Carnegie Institution recently estab-

lished a special department to help the

magnetic survey of the world, purchas-
ing a special ship for work in the Pacific

Ocean. Terrestrial magnetism is a mys-
terious force. Nearly every year we
have a magnetic storm which interrupts

our telegraph wires for several hours.

Whence it comes or what it is we know
not. The eruption of Mont Pelee was
accompained by magnetic waves which
were simultaneously recorded in Ha-
waii, Alaska, United States, and Eu-
rope. All this makes the magnetic
work of Amundsen particularly valu-

able, and we must remember that that

was the principal object of his expedi-

tion.

Amundsen left Christiania in June,

1903, taking only seven men with him
in his sloop the Gjoa. His route lay

up Baffin Bay, and then through Lan-
caster Sound, Barrow Strait, Peel

Sound, James Ross Strait, Rae Strait,

Simpson Strait, Dease Strait, Corona-
tion Gulf, and Dolphin and Union
Straits to King Point, on the western
side of the Mackenzie River delta.

At the Mackenzie River, where he ar-

rived in September, 1905, he found
some whalers who were caught in the
ice. They told him that the political

situation between Norway and Sweden
was strained, and, being anxious to

learn what had happened as well as to

hear from his family, he determined to

march south to the Yukon telegraph
line. It was a 700-mile trip on snow
shoes; it had been made only once or
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4° Drifting Across the Pole

twice before by trappers, but he cal-

culated he could get there, spend a few
weeks at the station, and return to

his ship before spring. So with Cap-
tain Mogg,of the whaler Bonanza, which
had been stranded on the beach, he set

out.

Four weeks later, on December 5, the

people of Eagle City were startled to

be told by one of two white men who
came in on snowshoes that he had
come from Europe via the Arctic

Ocean. To cross in the dead of winter
the immense expanse of ice stretching

from Eagle City to the mouth of the

Mackenzie alone seemed impossible,

and not until the outside world identi-

fied him by telegraph would they be-

lieve that it was Amundsen.
Amundsen has announced that about

the middle of January he will return to

his ship at the Mackenzie River. He
proposes to bring her through Bering
Strait to San Francisco, and then re-

turn to Christiania by way of Cape
Horn, thus completely circumnavigat-
ing the American continent. In arctic

history Amundsen will rank with
Greely, Nansen, and Peary.

DRIFTING ACROSS THE POLE

TWO of the drift casks which were
set loose in Bering Sea at

the instigation of President Henry G.
Bryant, of the Geographical Society of
Philadelphia, and of Admiral George
W. Melville some years ago have been
recovered. One of them was found on
the coast of Iceland, 2,500 miles from
the point where it was cast overboard
on the Alaskan coast. In its tortuous
course it probably traveled 4,000 miles.
Its drift across the Arctic Ocean proves
once more the existence of an Arctic
current flowing from Bering Sea across
the north polar region.

Fifty spindle-shape casks were con-
structed from designs submitted by
Admiral Melville and were sent north
on United States revenue cutters and

whaling ships to Bering Strait and
there dropped overboard in 1899, 1900
and 1901.

Each cask was numbered and con-
tained a message in four languages, re-

questing the finder to notify the Geo-
graphical Society of Philadelphia if the
cask turned up. .In reporting the re-

Courtesy of the New York Times

Amundsen's Ship, Gjoa

covery of the casks to the Society, Mr
Bryant said

:

"An examination of the first record

shows that it was cast adrift by Captain
F, Tuttle, of the U. S: R. C. Bear on
August 21, 1901, about eighty-five

miles northwest of Wrangel Island, and
recovered by Captain A. G. Christian-

son on August 17, 1902, near the mouth
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Russian Soldiers

From "Russia under the Great Shadow," by Luigi Villari. James Pott & Co. Copyright.
This excellent book on Russia was reviewed at length in our last number by General A. W,
Greely, U. S. A.

of Kolyuching Bay, on the Siberian

coast. It is evident that this particu-

lar cask did not get a good start, and in

the one year less four days of its drift

the course it followed of 380 miles to

the southeast was probably influenced

by local currents which exist near Ber-

ing Strait.

The other representative of this

silent fleet which has been traversing

the desolate wastes of the Arctic seas

had a longer voyage and doubtless a

more eventful history. Placed on the

flow ice northwest of Point Barrow,

Alaska, in latitude 71 degrees 53 min-
utes north and longitude 164 degrees

50 minutes west by Captain B. T. Til-

ton, of the steam whaler Alexander, on
September 13, 1899, it was recovered
one mile east of Cape Rauda Nupr, on
the northern coast of Iceland, on June
7, 1905-

More of the casks have come through,
but have not been found, while others,

no doubt, have been found, but not re-

ported. There is no telling how long
the cask found on Iceland drifted about
in open water before it was cast ashore.
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A Group of Russian Peasants

Photo by Frank G. Carpenter
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Types of Russian Workingmen

From ".Russia Under the Great Shadow" by Luigi Villari, James Pott &
Co., New* York, Copyright. The several Russian pictures are chosen to illus-

trate types of the Russian people. In the political and social troubles which

have overwhelmed that country we must not forget that the Russian people

are a'strong, stalwart and brainy race who are fully capable of working out

their own salvation.
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Factory Children in South Russia

" Russia Under the Great Shadow," by L,uigi Villari. James Pott & Co. Copyright.

THE BLUE CRAB

FOR rapidity of digestion the hard-
shelled or blue crab is probably

unsurpassed. The crab disposes of its

food so quickly that its stomach is

usually found to be perfectly empty
within a few minutes after having had
a full meal. The common assertion of

fishermen, however, that the crab does
not retain its food in its stomach at all,

has been disproved by dissection, says
Mr W. P. Hay in a special study of the

life history of the blue crab which has
been recently published by the Bureau
of Fisheries. A large hardshelled crab
if captured and held by one leg will

snap the limb off and make its escape.

The break always occurs at the same
point across one of the segments near
the base of the leg and is a protection
of nature to prevent the animal from
bleeding to death. If its leg is injured

it will drop it off in the same way. At
the first molt after a limb has been cast

off the new limb appears as a small
bud in which all the missing segments
may be found coiled in an elongate
spiral. At the next molt the segments
straighten out and the new limb, ex-

cept for its size, looks like the one
which was cast off. Another molt,
possibly two, will be sufficient to re-

store the limb to its full size. Regen-
eration of the limbs will not take place
more than two or three times.
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The Effects ot Tropical Light on White

Men. By Major Chas. E. Woodruff,
Surgeon U. S. Army. Pp. 358.

New York and London : Rebman
Company. 1905.

Dr Woodruff advances here a start-

ling theory that light is a curse. He is

keenly aware that he is antagonistic to

all the teachings of the medical profes-

sion. Hence he girds on his scientific

armor in the first part of his volume,
and treats very technically of the

effects of light upon life, both plant and
animal, finally reaching the basis of his

thesis, that the color of man's skin is

directly proportioned to the "intensity

of the light of the country to which
his ancestors approved their adjust-

ment by centuries or millenniums of

survival in health and vigor." Thus
we find all gradations of color, from the

black in the tropics to the blonde in

northwestern Europe. It is nature's

method to guard against the destruc-

tive rays of the sun by layers of pig-

ment over the body.
Having found his hobby, he rides it

hard. Life in cities is injurious, not

because of little light, as we have been
generally taught, but because of the re-

flection from the walls and pavements.
The farmer is guarded by the trees and
vegetation. We are fanatics demand-
ing so many windows in our school
rooms. The less light, the less deaths
from Florida to Vancouver. Instead of

swearing at the clouds and rain, the

people on the North Pacific coast of our
land should thank God that they are

protected from His sunshine.
( )f the four great races, black, yellow,

olive, and blonde, each has its zoological

zone. Only death awaits the one that

crosses its boundaries, northward or

southward, but they can migrate along
the parallels of latitude as they desire.

Armed with his theory, Dr Woodruff
confidently solves the greatest prob-

lems. The half-breeds disappear be-

cause they are too dark for the upper
latitude and not dark enough for the

lower ones. There is no need for

alarm over the race issue among us, as

the negro is doomed to extinction. The
same sad fate awaits the white people
who go too far southward. It is an
absurdity to speak of whites being ac-

climatized in the tropics, as they can
never fit themselves to the warmth of

those regions. His explanation of our
nervousness as compared with Europe
is very pat. We have got too far south-
ward of our original home, and are thus
leading an existence unnatural for us.

We shall all become brunettes unless

constantly infused with the blonde from
Europe. Our mothers and those in

New Zealand cannot nurse their babies,

because our race is degenerating, pay-
ing the penalty for migrating toward
the equator.

But Dr Woodruff looks deeper than
the skin. With him difference of color

carries grades of intellect. The blondes
are the brainiest, as they developed un-

der the harsher natural conditions that

would produce the best type by selec-

tion. It was early waves from that

dark corner in Europe that made
Greece and Rome the pagan stars of

antiquity, and those nations declined

when the masterful northerners became
extinct under the fiercer rays of the

sun. They have kept up this spirit,

and today rule large stretches of the

tropics, but can never exterminate those

black and brown subjects, as the heat

there saps the blonde vitality in three

generations. These later blondes are

largely Protestants, because that sys-

tem means independence of thought,
while southern Europe is Catholic and
brunette. The United States is in the

Semitic or olive belt, and we shall be-

come mostly brunette, but the superior

blonde will always be our captains.
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Even our theaters in large cities show
the superiority of the blonde in the au-

dience. The lower class houses are

filled largely with brunettes every
evening, while the better ones appeal

to the blonde.

But there are gaps in Dr Woodruff's
logic. He is confused on the origin of

the blondes. He does not explain why
the Japanese are yellow, though they
live up in the olive latitudes. As an
offset he is very ingenious in account-

ing for the golden hue of the Esquimo,
on the ground that they receive extra

light from the glare of the snow.
Again he flies in the face of authority in

denying the existence of Aryans in

India today, but not a shadow of proof

does he offer for his flat contradiction

of the general view. He speaks of the

negroes suffering so much from pulmo-
nary troubles, oblivious of the fact that

in slavery days they were almost free

from those diseases. He points out the

deterioration of families in Maryland,
but says nothing about the vigor of

those in Virginia. He calls attention
to the weakness of physique in the

lower south, forgetting the strength
and virility of those same people forty

years ago in the Civil War.
It is a most stimulating, even dis-

quieting, investigation. Traditions are
forcibly assailed, conclusions that are
almost axioms among educated people
are contemptuously tossed aside. Dr
Woodruff may be right in his icono-
clasm, but he should be more logical

and more systematic in the arrange-
ment of his evidence.

C. Meriwether.

Extinct Animals. By E. Ray Lan-
kester, M. A., LL.D., F. R. S. Illus-

trated. Pp. 331, 218. New York:
Henry Holt and Company. 1905.

This book is the best popular descrip-
tion of an obscure realm of science in

existence. With the simplicity of lan-

guage, and clearness of arrangement,

suited for lectures to a juvenile au-
dience, Mr Lankester combines enough
technical knowledge to make his sub-
ject highly interesting to educated
adult readers. Besides entertaining
accounts of animals lately extinct, we
have representative types of the great
families, such as elephants, horses, rep-

tiles, birds, and fish. There are more
than 200 well-executed illustrations and
a most comprehensive index. C. M.

In the Land of the Strenuous Life. By
Abbe Felix Klein. Illustrated. Pp.

387. Chicago: A. C. McClurg and
Company. 1905. $2.50 net.

Just about three years ago this emi-
nent professor from the Catholic Uni-
versity of Paris reached America, and
then for the next nine months or so was
very active in traveling over the upper
eastern half of the United States and
a part of Canada, observing life among
us and gathering data for the impres-
sions he has given us in the above vol-

ume. Naturally for an ecclesiastical

teacher, two special fields interested

him—religion and education. Remark-
ably for a student, he has embodied
very interesting accounts of business
and industries. Most properly he en-

larged considerably upon his Washing-
ton experiences, and notably his ac-

quaintance with President Roosevelt.
He is very cheerful about the work

and prospects of his own church in the

United States. He finds here a more
earnest spirit than in Europe among all

nationalities except the Italians, who
are very slack in their faith. He has
much praise for our schools and col-

leges. There is a very lively and en-

thusiastic account of a visit he made to

the colored high school of Washington.
He is really amazed at the progress
made by that race in learning from
books, but he is very profound in his re-

flections upon the destiny of those dark
people in this land. There is no short
road to culture for them, as there was
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Harbor of Rio

From "A Commercial Traveler in South America." by Frank Wiborg.

none for the white, and Prof Klein de-

clares that they will have to go through
the painful centuries of evolution be-

fore they can reach the standard of

their white fellow citizens. He empha-
sizes -very strongly the industrial side

of training for them, though he thinks

the higher courses are necessary for a

small class of picked leaders.

He has a very keen eye. In the rush
and roar of manufacturing in Pittsburg,

he discovers that the farm must pro-

duce the men who are to manage the

great throbbing activities of our large

cities.

A whole chapter is devoted to Mr
Roosevelt, one of whose books really

furnishes the title for Professor Klein's

discourse. He is naturally full of ad-
miration for this great representative of

America, but makes one mistake of fact

when he refers to him as at one time a

member of Congress.
From cover to cover, the pages hold

the closest attention. Here we have
the lively opinions of a genial foreigner,

mixed with as few errors as could be
expected from a short trip. There is

nothing of patronage, nothing of cap-

tious criticism, but the frank earnest-

ness of a man who looks with clear vis-

ion upon what he comes across. He
does not bubble over with praise of us,

but he realizes what an immense
brother we are among the countries of

the world. C. M.

The Land of the Rising Sun. By
Gregoire De Wollant. Translated
by the author with the assistance of

Mme. De Wollant. Pp. 400. 5^ x 8
inches. New York : Neale Publish-

ing Co. 1905.

"The Japanese Archipelago or Dai-

Nippon (Nihon) stretches like three

garlands of a vine along the coasts of

Siberia and northern China" are the

opening words of an extremely inter-
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esting and comprehensive book on

Japan by a Russian. Mr De Wollant,

Charge d'Affaires at Mexico, was sta-

tioned for some years in Japan, so that

he had excellent opportunity of study-

ing the country, the people, and their

customs, and was able to visit many
places not frequented by tourists. He
speaks of seeing beautiful camellias

"which do not resemble much our poor

hothouse plants, for in Japan the camel-

lia is a large tree with a thick trunk,

and there are whole forests of them.

The camellia is so plentiful that it is

used as firewood." Speaking of a din-

ner given him by the governor of Ku-
mamoto, he says : "The menu was
varied and plentiful. With the cham-
pagne the governor made a speech. He
asked our pardon for the bad country
meal. That is always the order of

things in Japan, and it is remarkable
how the Japanese always speaks of

himself and of all which belongs to him
in such a deprecatory manner. He al-

ways speaks of his tumbled-down
house, of his business as bankrupt, and
of his wife as stupid." On the whole
Mr De Wollant's account is fair and
impartial, and although we may differ

with him in his conclusions and his ac-
count of the differences betwen his

country and Japan, we are glad to hear
the Russian side of the controversy. In
conclusion he says : "If they (Japa-
nese) should succeed in breaking this
power (Russia) or even weakening it,

and thus raise the prestige of Japan in
all Asia, that would already be a great
result. Then would follow the turn of
other nations, for has not Germany,
Shantung, England, Wei-hai-wei and
Hongkong, etc. Let there be no illu-

sion ! We are living through a sig-
nificant moment of human history and
are contemplating the first act of the
struggle of Asia against the European
spirit." The one fault of the book is

the absence of an index. E. M. G.

A Commercial Traveler in South-

America. By Frank Wiborg. Il-

lustrated. New York: McClure r

Phillips & Co. 1905.

This little book contains a descrip-

tion of a flying visit across the Isth-

mus of Panama and along the coasts

of South America.
In Valparaiso "the conductors are

women. It seems that during the war
against Peru such a large percentage

of men and youths were drafted into

the army that the women who were
left alone had to do men's work as best

they could. As conductresses they

proved so satisfactory and honest that

they have been retained ever since. The
platforms of the cars are all furnished

with a small seat for the conductress.""

With Flashlight and Camera. By C. G.

Schillings. Translated and abridged

by Henry Zick. Illustrated. Pp.

434. New York : Harper & Brothers.

1905.

During two journeys into Central

and East Africa, Mr Schillings suc-

ceeded in making more than a hundred
telephotographs of birds and animals
largely by flashlight. The reproduc-
tions are of value and interest both to

hunters and students. Those of lion-

esses stalking and springing on their

prey are the most striking. Twelve
species of animals are represented, the

most valuable studies being of ele-

phants, lions, the hippopotamus, and
rhinoceros. The translation scarcely

equals the literary qualities ascribed to

the original A. W. G.

The Indian Dispossessed. By Seth K.
Humphrey. Illustrated. Pp. 298.

JY% x 5 inches. Boston : Little, Brown
& Co. $1.50 net.

No one can read without indignation

this story of repeated injustice to

peaceful reservation Indians. Unwise
if not corrupt legislation, harsh, il-
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liberal enforcement of the law, sharp
business practices—such are the means
and methods herein recited. Painful

as are the facts, it is unreasonable to in-

culcate, as does the author, a "persist-

ent distruct of Congress." The volume
should stimulate public demand for

equitable treatment to which the pres-

ent Indian administration is fully

pledged. A. W. G.

OBITUARY—VON RICHTOFEN

IN the death of Ferdinand Freiherr
von Richtofen (1833-1905) geo-

graphical science loses one of its most
distinguished representatives. A stu-

dent of Carl Ritter, Richtofen has been
actively engaged in geographical in-

vestigation for half a century. His ac-

tivities have been remarkable, covering
the Austrian mountain ranges, Ceylon,
Java, Formosa, Siam, the Philippines,

Japan, China, and California. While
all his works are marked by acumen,
thought and clearness, his general fame
will rest on his great memoir on the
geomorphology, paleontology, geology,
and world relations of China and Inner
Asia. Unfortunately Richtofen left

unfinished this great study of one of

the richest and least known regions of

the world. His services at the head of

the Berlin Geographical Society, and as

President of the Seventh Geographical
Congress, Berlin, 1899, made him per-

sonally known to many of the members
of the National Geographic Society.

In his high position as Rector of the
University of Berlin he crowned with
glory a career as explorer, investigator,

and teacher. He was always a leader,

following intuitively lines of .thought
and research productive of definite and
reliable results.

To intellectual ability were con-
joined in Richtofen highest qualities of

moral and social order. His charm of

manner, graciousness of character,

courtesv of intercourse, and consider-

ate treatment of associates, endeared
him to every one favored by his ac-

quaintance or friendship. As a man
and scientist he added much to his

age, and leaves to the future high
standards for incentive and emulation.

A. W. G.

CORRESPONDENCE
New York, December 14, 1905.

Editors National Geographic Magazine.
Dear Sirs : Will you kindly inform me

where I can get data regarding Lower Cali-
fornia? (I refer to the Mexican territory of
that name.) The data that I wish is in re-
gard to the soil, its natural irrigation, cli-

mate, and such other facts as it is necessary
to know for colonization purposes.

I would thank you very much to refer me
to any publication that will give this data, or
to any persons to whom I could apply who
might be conversant with that country.

Very truly yours,

X. Y. Z.

Lower California has no inhabitants to
speak of except near the United States bor-
der. Americans own most of the territory.

Proposed colonists would have to consider
very seriously the question of water. The
Colorado River, which flows through the ter-

ritory, was very recently diverted and almost
all of the water, or 90 per cent, is now flowing
into Salton Sea. One year ago Salton Sea
was a salt bed (dried-up lake) where manu-
facturers plowed up salt. It has now become
a great lake, 800 miles square, and is rising
at the rate of one inch a day ; the imperial
value of California itself is threatened. This
diversion of the Colorado River was due to
the bungling of some engineers (not govern-
ment engineers) who tried to divert the chan-
nel of the river. The river got away from
them and started down for Salton Sea, a
former lake, refusing the direction desired
by the engineers. They are having quite a
time trying to get the river to flow back to
the ocean, and may or may not succeed.
Meanwhile Lower California is cut off from
most of its water.
The Colorado River bottom lands, just

across the Mexican territory, are wonder-
fully fertile; eight crops of alfalfa can be ob-
tained yearly. Their large value depends of
course on the annual inundation of the river,

and if this inundation is to be prevented by
the diversion of the Colorado, the lands be-

come of little value. Not much is known of
Lower California except in the region of the
Colorado River delta, where, as has been said,
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the land is wonderfully rich. The rainfall

throughout Lower California is sparse. Prac-
tically nothing of real value has been written
on the country. Mr J. B. Lippincott, engineer
Reclamation Service, Los Angeles, California,

probably knows more about the country than
any one else.

St Louis, Mo., November 21, '05.

Editors National Geographic Magazine.

Dear Sirs : Is not the statement by Sir

William Wharton in the November number,
page 4S8, that the circumference of the earth
is 21,600 miles in error? Is it not about
25,000?

Yours truly, A. W. D.

The equatorial circumference of the globe

is approximately 21,596.11 geographical or
nautical miles or 24,900 statute miles. The
polar circumference is approximately 21,534
geographical or nautical miles or 24,818.64

statute miles.

Gallup, New Mexico, December 20, 1905.

Editors National Geographic Magazine.

Dear Sirs : Will you kindly advise me of

the name of the most complete and reliable

book or books on geology?
Yours truly, G. Mulholland.

Joeph Le Conte : "Geology." New edition,

edited by II. L. Fairchild. 1903. D. Apple-
ton & Co. $3.00.

T. C. Chamberlin and R. D. Salisbury:
"Geologv." 2 vols. Henry Holt & Co. 1904.

$4.00.

Plainfield, N. J., December 7, 1905.

Editors National Geographic Magazine.

Dear Sirs : Will you kindly inform me
what is the highest latitude that has been
reached by any explorer in search of the
North Pole?

Yours truly,

Ernest R. Ackerman.
Abruzzi, 86° 33', 1900.
Nansen, 86° 14', 1895.
Peary, 84° 17', 1900.

Greely, 83° 24', 1882.

GEOGRAPHICAL SQUIBS

First Explorer: "We are in terrible

straits. The supply of champagne is re-

duced to 13 cases, the cigars are nearly
gone, and the mineralogist is half dead with
gout." "Cheer up, old man, the third relief

party is due this month."—Life.

"Which is farther away," asked the
teacher, "England or the moon?"
"England!" the children answered quickly.

"England?" she questioned. "What makes
you think that?"

" 'Cause we can see the moon and we
can't see England," answered one of the
brightest of the class.

Little Rob was the prize geographer of

his class; that is, he could locate cities and
bound countries with great glibness. He
could draw the most realistic maps, print-

ing in the rivers, mountain ranges and cities

from memory. Rob considered geography
purely in the light of a game, in which he
always beat, but he never associated it with
the great world about him. Rivers to him
were no more than black, wiggly lines; cities

were dots, and states were blots. New York
was green, Pennsylvania was red, and Cali-

fornia was yellow. Of course, Rob had
never traveled. He was born in a canyon
near the country school he attended. One
day the teacher made the discovery of Rob's
idea of geography through the following
incident: After vainly inquiring of several
of the children where British Columbia is

located, she called on Rob, who, as usual,
was waving his hand excitedly, wild with
the enthusiasm of pent-up knowledge.

"It is on page 68," he declared.
After the roar had subsided the teacher

explained that that was only a picture of
British Columbia. Then she asked Rob to
bound British Columbia.

"Can't, teacher; it's all over the page."
—Success Magazine.

Fred B. Smith, the Y. M. C. A. worker,
who has just returned from a trip around
the world and who remained in Washington
several days last week, tells a good story
of Australia. Before he started, he told
a friend of his proposed trip and said that
he planned to visit Australia last.

"That's good," remarked the friend. "Be-
cause an American always feels at home
there."
The traveler met another friend in Eng-

land and told of his prospective visit to
Australia.

"Yes, that's fine," was the comment. "An
American always feels at home in Aus-
tralia."

Meeting another friend from this country
in India, he stated that he intended to visit

Australia and then go home.
"When you get to Australia, you will feel

as if vou were home," remarked the friend.
"Why is it that Australia is so much like

America, as every one tells me?" asked Mr
Smith. The friend thought a moment,
rubbed his hands together briskly, and re-

plied:

"Well, they brag down there just the same
as we do in America."—Washington Star.
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POPULAR MEETINGS

National Rifles' Armory, 920 G Street

January 5—"Russia and the Russian

People." By Mr Melville E. Stone, Gen-

eral Manager of the Associated Press.

It will be remembered that it was Mr
Stone who two years ago persuaded the

Czar Nicholas to grant freedom from

the censor to foreign correspondence

from St Petersburg.

January 19—"An Attempt at an In-

terpretation of Japanese Character." By

Hon. Eki Hioki, First Secretary of the

Tapanese Legation.

January 25—"The Ziegler Polar Ex-

pedition of 1903-1905." By Messrs W.
S. Champ, Anthony Fiala, and W. J.

Peters.

February 2
—

"Austria Hungary." By
Edwin A. Grosvenor, EL. D., Professor

of International Law in Amherst College,

author of "Constantinople," "Contempo-

rary History," etc.

February 10
—"A Flamingo City." By

Dr Frank M. Chapman, of the American

Museum of Natural History. Illustrated.

February 16
—

"Africa from Sea to

Center." By Mr Herbert L. Bridgman.

Illustrated.

Africa in transition today challenges

the attention of the world. Few intelli-

gent Americans know to what extent its

possibilities have been developed since

Livingstone's day, a development that in

rapidity promises to exceed that of North
America.

February 20—"China." By Hon.
Charles Denby, of the State Department,

and for many years resident in China.

February 23
—"The Personal Wash-

ington." By Mr W. W. Ellsworth, of

the Century Company. Illustrated.

This is not a lecture in the ordinary

sense of the word, but it is an exhibition,

through the medium of the stereopticon,

of the greatest collection of prints, manu-
scripts, and letters referring to the per-

sonal side of Washington ever brought
together.

March 2—"Our Immigrants: Where
They Come from, What They Are, and
What They Do After They Get Here."

By Hon. F. P. Sargent, U. S. Commis-
sioner General of Immigration. Illus-

trated.

March 16—"Oriental Markets and
Market Places." By Hon. O. P. Austin,

Chief U. S. Bureau of Statistics. Illus-

trated.

March 30—It is hoped that official

business will permit the Secretary of the

Navy, Honorable Charles J. Bonaparte,

to address the Society on "The American
Navy."

April 13
—"The Regeneration of Ko-

rea by Japan." By Mr George Kennan.
Illustrated.

SCIENTIFIC MEETINGS

Hubbard Memorial Hall, 8 p. m.

January 12—Annual meeting. Re-
ports and elections. "Progress in the

Reclamation of the West." By Mr F.

H. Newell, Chief Engineer Reclamation
Service.

January 26—"The Carnegie Institu-

tion." By President R. S. Woodward.
February 9

—"The Introduction of

Foreign Plants." By Mr David G. Fair-

child, Agricultural Explorer, U. S. De-
partment of Agriculture.

February 24
—"Hunting with the

Camera." By Hon. George Shiras, Mem-
ber of Congress from 3d District, Penn-
sylvania.

March 9
—"The United States Bureau

of the Census." By Hon. S. N. D. North,
Director.

March 23—"The Death Valley." By
Mr Robert H. Chapman, U. S. Geolog-
ical Survey.

April 6—"The Total Eclipse of the

Sun, July, 1905, as Observed in Spain."

By Rear Admiral Colby M. Chester,

U. S. N., Superintendent U. S. Naval
Observatory.

April 20—"The Protection of the

United States Against Invasion by Dis-

ease." By Dr Walter Wyman, Surgeon-
General Marine Hospital Service.
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THE PANAMA CANAL

By Hon. Theodore P. Shonts

Chairman of the Isthmian Canal Commission

An article by Mr Shonts was published in the December, 1905, number of
this Magazine, describing the sanitary revolution on the Isthmus and the enor-

mous purchases of supplies, 61 steam shovels, etc. The present paper explains

the experiments with foreign labor, the arrangements for equal transportation

facilities, and other questions not previously described.

IT
is a pleasure to speak of the Pana-
ma Canal in the home of Secretary

Taft, and to an assemblage of his

neighbors and friends. He is a son of

Cincinnati and of Ohio in whom the

whole country takes pride, for his

services on the bench, in the Philip-

pines, and in the government at

Washington have brought honor, not

only to his native city and state, but to

the American name before the world. I

consider it a high privilege to be asso-

ciated with him under the direction of

President Roosevelt in the conduct of

the most stupendous enterprise to which
this nation has ever put its hand. lie

brings to this task the broad intellectual

grasp, the calm, clear judgment, the com-
plete patriotic devotion, and the inflexi-

ble, uncompromising, and outspoken hon-
esty that are the distinguishing traits of
his public career. The value to the

country of the services of such a man in

its government cannot be overestimated.

When the canal shall have been com-
pleted—as completed it surely will be

—

no small share of the credit for the great
achievement will be due to his wise coun-
sel, inspiriting cooperation, and unflag-

ging faith in the ability of the American
people to solve any problem with which
they are confronted.

I am here tonight to talk, as I have
said, not of an experiment, but of an as-

sured success. We are not merely going
to build the Panama Canal—we are

building it. Preparation is a part, and a

most important part, of the work of con-

struction. When that shall have been
fully and thoroughly accomplished, a

great step forward will have been taken.

You cannot erect a house until you have
laid the foundation. You cannot run a

railway until you have laid the tracks.

You cannot build a chimney by placing

the top bricks first. These are trite tru-

* An address to the Commercial Club, Cincinnati, Ohio, January 20, 1906.



56 The National Geographic Magazine

isms, but there seem to be people in this

country to whom they are novelties. We
are approaching the end of the prelimi-

nary work. We have made the Isthmus a

healthful place in which to work. We
are getting the line of the canal into a

condition which will enable us to operate

an excavating plant to the best advan-

tage, and we are assembling the plant

with which the work is to be done. When
you bear in mind that we have been en-

gaged in this preparatory task barely six

months, that we have been compelled to

carry it forward in a tropical country,

mainly a wilderness, not accessible by
railway, but 2,000 miles at sea and 2,000

miles from the base of supply, and that

most of the material entering into the

work had to be manufactured to order
before it could be shipped to the scene of

action, I think you will admit that the

amount of time consumed has not been
unreasonable.

I shall not burden you with details of
the preparatory work. These were set

forth by me in a speech before the
American Hardware Manufacturers' As-
sociation, a few weeks ago,* and are to be
found in the recent report of the Com-
mission to Congress. Briefly summed
up, they have resulted, first, in convert-
ing the Isthmus from a hot-bed of disease
into as healthful a place for work of the
kind in hand as could be found in any
tropical country—with reasonable care a
man can go there to live now with no
more serious menace to his health than
he would encounter in frontier work in
our own country ; second, the workers of
all grades are provided with suitable and
sanitary quarters, wholesome food in
abundance and at reasonable prices, and
pure water; third, an antiquated, inade-
quate, and poorly manned railway sys-
tem has been improved and reorganized
on modern lines, and provided with up-
to-date equipment of locomotives and
cars ; fourth, new wharves equipped with

* Published in the National Geographic Maga-
zine, December, 1905.

modern mechanical appliances, commodi-
ous terminal yards at both ends of the

railway, extensive warehouses, suitable

machine shops, and a modern coal-hoist-

ing plant are rapidly approaching com-
pletion; fifth, more than $9,000,000 has
been expended in the purchase of sup-

plies and material, largely for an operat-

ing plant in the actual work of excava-
tion, and the bulk of this investment is

already on the Isthmus.

SUPPLIES WERE BOUGHT IN THE UNITED
STATES

This vast quantity of supplies has been
purchased almost exclusively in the

United States. In accordance with our
policy of buying in the cheapest markets,

we have bought chiefly in the United
States because its markets, in the main,
are the cheapest in the world for the pro-

ducts that we need in this work. The
American laborer is the highest priced

in the world, but we can buy the results

of his work more cheaply here than
abroad, because of his superior skill and
because of the intelligent interest which
he as an American citizen takes in his

work. In other words, he puts more
brains into the product of his hands, be-

cause he is a citizen of a free country and
his mind has been enlarged and his am-
bition stimulated by active participation

in the duties of citizenship.

While buying our supplies in the

United States we have seen to it that the

entire country should be admitted on
equal terms to the competition for fur-

nishing them. Our theory is that since

the American people are to defray the

cost of building the canal, the whole
American people should be treated alike

in the opportunity to derive legitimate

industrial and commercial profit from the

outlay for construction. One of the first

acts of the present Commission after

taking office was the adoption of a policy

designed to place all manufacturers and
producers in all parts of the country on-

equal terms in regard to shipments of
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goods to the Isthmus. The chief features

of this policy were :

TRANSPORTATION MONOPOLIES TO THE
ISTHMUS HAVE BEEN ABOLISHED

(i.) We threw open all terminal fa-

cilities on the Isthmus to all steamship

lines on equal terms. Prior to this time

the Panama Railroad, being a private

and not a government corporation, had
•endeavored to force the shipment of all

canal supplies by way of New York.
The management of the railroad required

that steamship lines from Gulf ports

should charge the same rates from, their

ports to Colon as were charged by the

railroad's steamship line from New York
to Colon, under penalty of being deprived
of the railroad's dock facilities at its

terminals.

The result of this was to give great ad-

vantage to the port having the shortest

rail line from point of production. As
New York was much nearer the centers

of production than Gulf or Pacific coast

ports, it secured the bulk of the business.

When the government assumed control,

by purchase, of the Panama Railroad,

one of the Commission's first acts was
to notify all steamship lines that they
could have the use of the railroad's

terminal facilities on the Isthmus on the

same terms as the steamships of the rail-

road company, without regard to any
rates they might make from their ports

of departure.

(2.) We required all bids for supplies

to be made c. i. f. the Isthmus—that is,

all bids to include cost of delivery on the

Isthmus.

(3.) In order to prevent any charge of

discrimination in rates, as between New
York and the Gulf and Pacific coast
ports, we separated the Panama Railroad
Steamship Line from the Panama Rail-

road and threw open the use of that

steamship line to all railway connections
at New York on agreed percentage divi-

sions. We gave our direct rail connec-
tions at New York, as well as all others,

the privilege to make rates from all pro-

ducing territory clear through to Colon.

Under this policy the manufacturer sit-

uated on the line of a railroad leading to

New York has no advantage whatever
over the one situated on lines of railway

running to Gulf ports. Each can arrange
for his own rates straight through to

Colon. We went a step further and
adopted the policy of charging the gov-
ernment on the Commission's shipments

from New York exactly the same rates

that are paid by any other shippers from
that port locally. Our object in these

various acts was to protect the United
States government from any charge of

favoritism to any section of the country
or to any port.

If we had made low rates from New
York on our own materials it would have
been charged that these were less than
private capital could afford to grant,

and that therefore the government should
install similar service from the South
Atlantic and Gulf ports. We should also

have been charged with rebating to our-

selves as against other shippers, thus

violating the law. What we did was to

put the government on a parity with

every other shipper, and all sections of

the country on exactly the same footing.

If by reason of these policies competi-

tion among the railways in different sec-

tions of the country shall result in rates

below a profitable basis, the government
will be the gainer, because it will get the

benefit of a reduced cost in the price of

its material delivered on the Isthmus.

In no case can the government be a

party to any kind of discrimination.

You, gentlemen, being situated about
equally distant from the Gulf and the

seaport, are especially favored under this

policy. You will get the benefit of the

competition of the railways leading

through both gateways, and should be

able to secure very reasonable rates of

transportation on any goods you may
produce and desire to sell which enter

into the construction of the canal.
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LABOR IS THE DETERMINING FACTOR

I come now to a branch of this subject

to which I have referred in my address

before the Manufacturers' Association,

and also in the Commission's report to

Congress, and I bring it up again because

there is nothing connected with the con-

struction of the canal that surpasses it

in importance in its bearing on results.

I refer to the labor question.

The character of labor employed on
the Isthmus has more to do with the time

it will take to build the canal—more to do
with the cost of construction—than any
other determining factor.

There is no insuperable difficulty in the

way of the construction of the canal from
an engineering point of view and with
any ordinary class of labor. The serious

problem is to get what will be considered
in this country anything like an ordinary
class of labor. In examining this ques-
tion we have studied and discussed the
merits of labor of nearly all nationalities

available for the purpose. The chief

difficulty with which we have to contend
in the employment of oriental labor, lies

in the laws which hedge about its use.

In order to comply with the letter and
spirit of these laws, the best that we can
do is to let out the work by contract, ad-
vertise and secure the lowest bidder, who
will be nothing more or less than an
agent. He will secure the labor, deposit
the money required by the government
of the country from which the laborer
comes for the sustenance necessary to
the support of his family while he is

away, and advance the money for the
necessary transportation. All this is to
be included in the cost of the labor de-
livered on the Isthmus, in addition to the
agent's remuneration, making it very
high-priced. The government must pro-
tect itself against the charge of forcing
involuntary servitude, and hence it can
adopt no safeguards which will prevent
the labor from leaving the Isthmus the
day after arrival, thus losing the
money necessary to get it there, with no

return whatever. The result of this is

practically to make oriental labor pro-
hibitive in the construction of the canal.

EXPERIMENTS WITH ITALIANS, SPANIARDS,
AND WEST INDIANS

Experiment with Italian laborers,

while not made on a large scale, has not

been satisfactory, for the reason that

they do not seem possessed of great

vitality and succumb quickly to tropical

fevers.

The West Indian negro that we are

using has but little life and ambition in

him. We are practically trying to wield

an inert mass, with the result that we are

not getting over 25 per cent or, from a
most liberal point of view, 33^ per cent

of the efficiency of the most ordinary

labor in the United States. We are now
arranging to experiment with 1,000

laborers from the north of Spain. This
class of labor was used to great advan-
tage by Sir William Van Horn in the con-

struction of his 350 miles of railroad in

Cuba. While not tall, they are of muscu-
lar build, docile in temperament, and will-

ing and industrious workers, with enough
ambition to want to become subforemen
and foremen in their work. In other

words, besides being laborers they have
a spark of ambition which makes it pos-

sible to develop them into something
better than brute force. These men have
the further advantage of being white,

and of speaking the language which most
of our foremen either know or rapidly

acquire after reaching the Isthmus.

So far as the labor in the United States

is concerned, we might as well recognize

the facts. The best quality of this labor

is regularly employed, because of the

great industrial activity here. This con-
fines our selection to those employed only

as extra men and those seeking employ-
ment, who of course will not grade as

high as those regularly employed. In

order to get these men in some branches

of trade, it is necessary to pay larger

wages than are paid in this country, for
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they would rather have extra work, with
a chance of regular employment here,

than leave their own country.

THE EIGHT HOUR LAW WOULD BE AN EX-
TRAVAGANCE

Before closing my remarks in regard

to the importance of labor in this enter-

prise, I wish to repeat and to emphasize
the opinion I have expressed on former
occasions in regard to the application of

the eight-hour law. The present wage
varies from 80 cents to $1.04 per day in

gold. As compared with the best com-
mon labor in the United States, its ef-

ficiency is rated at from 25 to 33 per

cent. Over 80 per cent of the employees

of the canal are now and will continue to

be alien laborers. A majority of the

other 20 per cent employed will be in a

clerical, a supervisory, or in some other

capacity to which the various labor laws

of the United States are not applicable.

It is to this kind of labor we are com-
pelled to apply the eight-hour law—that

is, to aliens who know nothing of the

law's existence until they arrive on the

Isthmus.

Such application will increase the

labor cost of canal construction at least

25 per cent. You can readily see why
this will be the case. We pay our
laborers by the hour. If we can employ
them for only eight hours a day we can
give them work for only forty-eight

hours a week. If we can employ them
for ten hours a day we can give them
sixty hours a week. They will accept a

smaller hourly wage for sixty hours a
week than they will for forty-eight hours.

As a matter of fact, the skilled laborers

prefer a ten-hour day, and many of them
have asked for it, desiring to get the

extra two hours' pay. When they work
overtime on the eight-hour plan they
expect to get time and a half.

It is obvious that by forcing the eight-

hour day upon us, millions of dollars will

be added to the cost of construction.

American labor in this country will have

to pay its share in the consequent in-

crease of taxation, and for no appreci-
able benefit, for, as I have shown you,
there are only a very few American
laborers on the Isthmus. There is no
question of American labor involved in
Isthmus work, and I repeat what the
Commission has urged' in its annual re-
port, that it is a mistake to handicap the
construction of the Panama Canal with
any laws save those of police and sani-
tation, and that labor on the Isthmus
should be excluded from the application
of the eight-hour law, the contract-labor
law, the Chinese exclusion act, and any
other law passed or to be passed bv Con-
gress for the benefit of American labor
at home.
As I said at the beginning of these re-

marks, our preparatory work is nearing
completion. It has, in fact, advanced as
far as we can carry it safely until we
know definitely the type of canal we are
to construct, whether it is to be sea level
or high level. It is of the utmost im-
portance, therefore, that decision as to
this type be reached at the earliest pos-
sible moment. I had hoped when I ac-
cepted your invitation that before the
time to address you should arrive the
Advisory Board would have made its re-
port, and I should be at liberty to speak
freely about it, and to discuss both the
details of the plan decided upon and the
methods to be employed in its execution.
The members of the Board consumed
much more time in their deliberations
than they had anticipated/and as the two
reports which they have decided to make
are not yet before the Commission, it

would be obviously improper for me to
enter upon the subject now.

THE DIGGING WILE PROBABLY BE DONE BY
CONTRACT

I am glad to say, however, that what-
ever may be the type decided upon it will
take us but a short time to complete the
arrangements for beginning at once to
carry its details into execution on a com-
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prehensive scale. We shall divide the

work into sections and prepare specifi-

cations asking for bids for contracts for

such portions of the work as we think

can be done advantageously in that way.

We are strongly in favor of doing the

work by contract if the type of canal and
the prices bid will permit. One of the

chief benefits we have derived from the

preparatory work is the accumulation of

knowledge as to the nature of material

to be handled and the cost of handling

it, which will enable us to judge whether

or not such bids as we may receive will

make it desirable to have the work done
by contract.

Gentlemen, we are treating this task as

a great business enterprise and are seek-

ing to accomplish it by the application of

strict business methods, paying no heed

to politics or political "pulls." Our sole

aim and purpose is to give the American
people the full worth of every dollar

they put into the work, and to hand over

the work completed to them at the

earliest possible day. So long as we con-

tinue in control of the job it will be man-
aged on these principles and on these

alone. When it becomes apparent that

we will not be permitted to build the

canal in that way we will step aside and
let somebody else take it in hand. In a

recent message to Congress, President

Roosevelt, who is the supreme director

of the work, every step of which has
been taken with his personal knowledge
and with his approval, said

:

"All our citizens have a right to con-

gratulate themselves upon the high stand-

ard of efficiency and integrity which has
been hitherto maintained by the repre-

sentatives of the government in doing
this great work. If this high standard of
efficiency and integrity can be main-
tained in the future at the same level

which it has now reached, the construc-
tion of the Panama Canal will be one of
the features to which the people of this

Republic will look back with the highest
pride."

The members of the Commission and
those associated with them in the task

ask no higher approval than that ; neither

do they think that any other is neces-

sary to carry conviction to the minds of
the American people. In the same mes-
sage the President also said:

"From time to time various publications

have been made, and from time to time
in the future various similar publications

doubtless will be made, purporting to give

an account of jobbery, or immorality, or
inefficiency, or misery, as obtaining on the
Isthmus. I have carefully examined into-

each of these accusations which seemed
worthy of attention. In every instance

the accusations have proved to be with-
out foundation in any shape or form.
They spring from several sources.

Sometimes they take the shape of state-

ments by irresponsible investigators of a
sensational habit of mind, incapable of
observing or repeating with accuracy
what they see, and desirous of obtaining

notoriety by widespread slander. More
often they originate with, or are given
currency by, individuals with a personal
grievance. The sensation mongers, both
those who stay at home and those who-
visit the Isthmus, may ground their ac-

cusations on false statements by some
engineer, who, having applied for ser-

vice on the Commission and been re-

fused such service, now endeavors to dis-

credit his successful competitors; or by
some lessee or owner of real estate who-
has sought action, or inaction, by the

Commission to increase the value of his

lots, and is bitter because the Commission
cannot be used for such purposes ; or on
the tales of disappointed bidders for con-
tracts ; or of officeholders who have-

proved incompetent or have been sus^

pected of corruption and dismissed, or
who have been overcome by panic and'

have fled from the Isthmus.

"Every specific charge relating to job-

bery, to immorality, or to inefficiency,

from whatever source it has come, has
been immediately investigated, and irt
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no single instance have the statements of

these sensation mongers and the in-

terested complainants behind them
proved true. The only discredit inhering
in these false accusations is to those who
originate and give them currency, and
who, to the extent of their abilities,

thereby hamper and obstruct the com-
pletion of the great work in which both

the lienor and the interest of America
are so deeply involved. It matters not

whether those guilty of these false ac-

cusations utter them in mere wanton
recklessness or folly or in spirit of sinister

malice to gratify some personal or polit-

ical grudge."
Thus speaks the President.

A notable specimen of this scandal-

mongering literature was laid before the

country a few days ago from the pen of a

man who had spent twenty-eight hours
and ten minutes on the Isthmus. The
ten minutes are important, for a person
of such extraordinary powers of obser-

vation and production can collect an
enormous amount of material in that

time. He landed at Colon on November
30 at 10 a. m. and sailed away on the

same steamer from Colon at 2.10 p. m.
on December 1. In those twenty-eight
hours and ten minutes he accumulated a

fund of exact knowledge sufficient to en-

able him to draw a general and sweep-
ing indictment of the President, Secre-
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tary Taft, the Canal Commission, Gov-

ernor Magoon, Chief Engineer Stevens,

Colonel Gorgas, and everything that has

been done on the Isthmus since the

American government came into posses-

sion of the Canal Zone.

A MISSTATEMENT

He has been not merely answered but

annihilated by Secretary Taft and Mr
Stevens, and I shall waste no time with

him. One point only will I mention as

an illustration of his miraculous powers

of observation. He said that during a

recent rain the volume of water was so

great in the sewers of Panama that it

"backed the sewage up into cellars and
ruined many houses." There is not a

cellar in Panama and never has been.

the; testimony oe an American busi-

ness MAN WHO HAS LIVED l6 YEARS
IN PANAMA

A few days after this masterpiece of

mendacity appeared in print I took up
the Washington Post, a newspaper which
is not open to the charge of extreme
partisan support of the Canal Commis-
sion, and read therein the following

interesting statement:

"Mr John N. Popham, a former Vir-

ginian, who has many friends in Wash-
ington, was seen yesterday at the Shore-
ham. For the past sixteen years Mr
Popham has been engaged in railway

building and mining manganese on the

Isthmus of Panama and in Costa Rica.

He was for five years special agent of the

United States Treasury on the Isthmus,
and no man is better qualified to speak
of the conditions existing in that country.

In conversation with a Post reporter Mr
Popham said

:

"' 'Prior to last May the conditions on
the Isthmus may have been open to just

and intelligent criticism, caused by the de-

lay in improving the physical condition

of the Panama Railroad, purchase of

necessary rolling stock, and improving
the terminal facilities. But those condi-

tions are forgotten history. The fair-

minded residents of the Isthmus appreci-

ate the magnificent efforts and splendid

results accomplished since that time.'

"The statement made by Mr Poultney

Bigelow is so far from being fair, the

views so distorted, and the inference so

frail, that it is only laughed at on the

Isthmus, and it was so fully covered at

home by that part of the President's

communication to Congress the 8th in-

stant, under the heading of 'Scandal-

mongers,' that there is but little left for

a self-respecting American resident of

the Isthmus to add. The people of

Panama are intelligent, capable people.

They appreciate the results accom-
plished; they have been and are anxious
and willing to continue to help our peo-

ple in the great enterprise that means so

much to the whole world.

"After sixteen years' experience on
and in the vicinity of the Isthmus, and
knowing, as I do, the homes of the West
India laborer in the great banana-pro-
ducing districts near Colon, Bocas del

Toro, and Port Limon, and having for

many years employed from 400 to 700
Jamaicans daily at our mines, 35 miles

from Colon, I feel competent to judge
and to tell you that the West India

laborer has never known, and in his

most pleasant dreams has never hoped
for, the splendid care and liberal treat-

ment he is receiving from our govern-
ment on the Isthmus of Panama.
"My knowledge of the affairs of the

canal company only enables me to speak
of conditions on the Isthmus and the

work in progress there. But in every de-

partment of the canal work during the

past seven months on the Isthmus the

people of this country can rest assured
that the investigation to be made by the

Senate committee will confirm the fol-

lowing lines found in the President's

communication to Congress : 'The work
on the Isthmus is being admirably done,
and great progress has been made.'

"

That, gentlemen, is the testimony, vol-
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untarily offered, of a man who can truth-

fully be called an expert. He has not

merely made a twenty-eight hour visit

to the Isthmus, but has lived there or in

its vicinity for sixteen years. He is a

man of unquestioned character, who has

represented his government honorably
there as its financial agent, and who has

had practical experience in railway build-

ing and mining. The testimony of such
a man should be final against the inven-

tions and slanders not only of one, but

of any number of scandal-mongers.

Speaking" for the members of the Com-
mission as well as for myself, I wish to

say with all possible emphasis that we
not only invite investigation of our acts

but ask for it as a right. If we are doing
our work honestly and efficiently, our
hands should be upheld ; if it is shown
that we are doing it inefficiently, we
should be removed ; and if we are doing
it dishonestly, we should be exposed, con-

victed, and sent to prison. Neither
knaves nor incompetents should be per-

mitted to have charge of a task of such
magnitude. But while we court the full-

est investigation, we earnestly ask that

it be absolutely non-partisan, that it be

made by persons of character and stand-

ing, either in public or private life, whose
recognized intelligence and fair-minded-

ness are such as to command public con-

fidence, and that it be made upon the

ground.
We ask further that the investigation

be made promptly and ended as soon as

it can be and have its work done thor-

oughly. This is absolutely necessary if

we are to maintain any degree of effi-

ciency in the organization. The feeling

of uncertainty and unrest which constant

agitation about the Commission and its

work creates is destructive of that inter-

est in the work which is essential if the

best results are to be secured. It is im-

possible to retain good men in the service

under such conditions.

We protest in the name of American
fair play against the dissemination in

the United States of libels and slanders

upon the efficiency and character of faith-

ful workers on the Isthmus who, by rea-

son of their absence from their own
country, cannot defend themselves from
such assaults. Many of them went to the

Isthmus before it was made a healthful

place in which to work, and in doing so

faced death from disease as the soldier

faces it from the bullet on the field of bat-

tle. They saw many of their comrades
die from disease, but they themselves
either escaped it entirely or recovered
from its attack. A more loyal, faithful,

efficient body of men than these servants

of the United States on the Isthmus is

not to be found anywhere on earth.

Their devotion to the interests of their

country entitles them to the gratitude of

their fellow-citizens, and should protect

them from the cowardly attacks of that

most despicable of all assailants, the man
who stabs in the back.

Gentlemen, I believe in the canal ; be-

lieve that it can be built in a reasonable
time, and believe that when, through
American generosity and under Ameri-
can control, it shall be thrown open to the

commerce of the world it will be hailed,

and will prove to be, a priceless boon to

all mankind. It will justify the faith of

the American people in its wisdom and
world-wide beneficence, and will justify

also the expenditure of millions of

American money for its construction.

When it shall be opened for traffic the

position of this nation in relation to the

trade and commerce of the world will be

a most favorable one.

THE PROFIT FROM THE CANAL

We shall have a virtually continuous

coast line from the northeastern extrem-
ity of Maine to the western extremity of

Alaska, open alike to the ships of the

Atlantic and the Pacific, and giving to

both the opportunity to trade directly

with each other. San Francisco will be
within 14 days of New York by steamers

making 16 knots an hour, instead of 60
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days, and within 21 days of any English

port, instead of 35.

The west coast of South America will

be 3,000 miles nearer to our ports than to

those of Europe, opening to our products

an entirely new field of commerce which
has in it great possibilities. These are

the broad, general facts in the case, and
I need not explain to you that they have
in them opportunities which are of in-

calculable value. They open to the

United States new markets for its pro-

ducts, new opportunities for that enlarge-

ment of foreign trade which our rapidly

growing production is demanding year

by year.

In this enlargement of industrial and
commercial activity the whole nation will

share. All railway lines, including the

transcontinental, will be benefited by
the increased traffic which will surely fol-

low. New steamship lines will be opened
to accommodate the new trade between
the two Americas, and the expanded
trade with Australia and the Orient.

The world's traffic will be changed to

new currents, and in the change all the

nations of the earth will profit.

The population of the world one hun-
dred years ago was estimated at 800,-

000,000; today it is estimated at 1,600,-

000,000. In other words, the growth of
the world's population during the past
century has been equal to its accumulated
growth during the previous ten thou-
sand years. If this ratio of increase shall

be continuous, the new population of the
globe will find its home, not in the
densely populated districts of Europe, but
in the sparsely settled countries of North
and South America. The development
of these countries and of their trade with
the Orient, as well as with Europe, will

all pay tribute to the Panama Canal, for

it will be in the heart of this new growth
and the pathway of its commerce.

But great and world-wide as will be
the material benefits of the canal, the

moral and political effects will be no less

remarkable and no less salutary. In the
United States the inevitable effect will be
to develop a stronger and deeper senti-

ment of national unity than this country
has ever known. New and larger trade
relations will join the Atlantic seaboard
and the Pacific coast more closely than
even the transcontinental railways have
accomplished, and will tend to unify in

interest and sentiment all the Americas.
With the canal open, there will be no

Atlantic and no Pacific fleet, either in the
navy or in the merchant marine, but an
American fleet. As an object lesson in

the need of an isthmian waterway, the
trip of the Oregon in the spring of 1898
from San Francisco to the coast of
Florida was the most convincing argu-
ment ever adduced. With her powerful
machinery working to its utmost limit

and everything in her favor, including a
commander of the first rank, 68 days
were consumed in the voyage. With the
canal open, she could have made the trip

in ten or twelve days and without need
of special haste. Instead of two navies,
we shall have a double navy ready for
all emergencies. The ability to assemble
our warships quickly will act as a power-
ful influence in the direction of peace,
for it will operate constantly as a pre-
ventive of war. The high position as a
world power to which this nation, under
the guidance of McKinley and Roosevelt
and Hay, has advanced during the past
few years will thus be strengthened and
enlarged, and American influence upon
the civilization of the world and upon
the welfare of the human race will be
immeasurably extended.



TRANSPORTATION METHODS IN ALASKA*

By Captain George S. Gibbs

Signal Corps, U. S. Army

IMAGINE, if you can, a country

which has none of the hundreds of

necessities of existence at hand and
few of the thousands of accessories to

industry—a country having a valuable

output of products, almost all of which
are useless to that country and are of

value only when carried to far-distant

lands.

Such is Alaska— dependent upon
transportation for its very existence as a

habitation and equally dependent upon
transportation to give value to its ores

and its furs. Two expressions, heard
every day from Skaguay to Nome, tell

just how the Alaskan pioneer feels about
his position in this regard when he refers

to Alaska as "on the inside" and the rest

of the world as "on the outside." The
implied barrier is significant, and it exists

in fact, just as though the country were
surrounded by a great wall, impassable
for eight months in the year and none too

easily scaled during the remaining short

period.

Of course the ports of Juneau, Skag-
uay, ' and Yaldes, and others on the

southeastern coast, are open the year
round, but neither freight nor passengers
are carried to or from the interior of

Alaska during the long winter season. A
small amount of United States mail mat-
ter is carried in and out regularly by
means of dog teams in relays, and each
year a few adventurous and hardy travel-

ers beat the season a few weeks by mak-
ing the overland trip on foot and with
dog team, cither via Skaguay or Yaldes.

So great is the transformation from an
ice-bound, snow-covered, wind-swept
wilderness to a land covered with luxuri-

ous vegetation and traversed by streams
of navigable waters that the two seasons,

summer and winter, suggest a convenient
division of the methods of transportation.

Railroads, in the few places where
short sections have been built, are in

" Foxy

"

One of the dogs belonging to the repair team at

the U S. Military Telegraph Sta'ion at Chena,
on the Tanana River, Alaska

operation the year round, but with one
exception they serve only local interests.

Two short lines on the Seward Peninsula
run from Nome and Solomon, on the

The photographs were taken by the author.
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i. Horse .Sleds delivering Supplies along the Trail between Valdes and Copper River during the
Construction of the U. S. Military Telegraph Line

3. Soldiers of the U. S. Army dragging a Sled up an Incline through Soft Snow where it was
Impossible for a Horse to Travel

coast of Bering Sea, to centers of mining the Tanana River, with the placer claims

camps a few miles inland. Another short fifteen miles away. Two projected lines,

line connects Chena and Fairbanks, on starting from Seward, on Resurrection
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2. Horse Sleds Returning to a Cache of Telegraph Supplies for Another L,oad

4. The U. S. Army Steamboat laid up for the Winter on a Sandbar in the Tozi River, Ten Miles
below Fort Gibbon

Bay, ami from Valdes, have the more railroad which is at this time a factor in

ambitions object of connecting the Pa- reaching Alaska with supplies is the

cirlc coast with the Yukon; but the only line, but little over too miles long, which



Signal Corps Repair Men from United States Telegraph Office, with Dog Team, out on Repair
Trip. This picture shows well the dense growth that had to be cut along the Yukon and
Tanana Rivers in order to build the telegraph line

Skaguay ; Seaport Town of Southeastern Alaska. In the right of the picture will be seen the

terminus of the White Pass and Yukon Railroad. In the upper left-hand corner is the

"A. B." Mountain
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Indian Basket Sled of Central Alaska, made of Spruce and Birch and Moose Sinew,
with no Metal Whatever

connects Skaguay, on the coast, with the

head of navigation of the Yukon at

White Horse. As this latter point is in

Canadian territory and about 600 miles

from the Alaskan boundary, this line is

largely useful, so far as Alaska is con-

cerned, only during the few weeks when
the river steamboats can receive the traf-

fic and carry it to its destinations.

The use of wheeled vehicles in Alaska
need scarcely be considered, as there are

no roads connecting camps or towns, and
wagons are used only on the streets of a

few of the larger settlements, principally

between dock and warehouse. The pres-

ent Alaska Road Commission is doing
effective work in laying out and con-

structing highways, but those highways
for years yet to come must be mostly of

the primitive kind, fit only for single-

horse sleds and dog teams in winter and
for pack animals in summer.

The means of transportation remain-

ing, then, are

:

In summer

—

1. River steamboats.

2. Tugboats (between nearby coast

points).

3. Pack animals.

4. Poleboats and canoes.

5. Flatboats and rafts.

6. Packs carried by white men and
natives.

In winter

—

1. Horse sleds.

Reindeer sleds.

Dog-team sleds.

Sleds drawn by men.
Packs carried by white men and

natives.

All bases of supplies must be stocked

for the entire year between June 15 and
October 1. The hundreds and hundreds

Indian Birch Bark Canoe, used on the Rivers of Central Alaska, Containing a Fish
Spear and Bow and Arrows
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of tons required are carried to these bases

in flat-bottomed, stern-paddle-wheeled

steamboats, or in barges pushed by them

—

just such boats as still ply the waters

of the Mississippi, the Ohio, and the

Columbia. According to the depth of

the rivers which they are intended to

navigate, they are built to draw from 18

inches to 4^ feet of water and carry

from 20 to 200 tons. Some few of these

boats have been built in Seattle and
steamed all the way to Alaska, convoyed
by ocean steamers. Others have been
built in sections at various places in the

United States, even as far away as Phila-

delphia, and put together at Dutch Har-
bor or at vSt Michael. As a rule, they

burn wood cut on the river banks, but

recently some crude oil has been brought
from California for fuel. At the close

of the season these boats are hauled out
on skides at some convenient place, or

run into small streams, where they are

protected from the terrible grinding
force of the spring breakup.
During this same open period the min-

ing camps must be supplied with neces-
sities not laid in store during the winter
freighting season, and the greater part

of these stores is carried by pack animals.
The prospectors—the men who are

breaking trails into the untrodden
stretches of forest and mountain and
sinking holes into the rich heart of a
coming empire—must go their way alone
and by means of their own activity and
endurance carry each the three-quarters
of a ton that is to keep them from starva-
tion until another spring. A very few of
these men use pack-horses, but the forage
question is a serious one, and it is often
next to impossible to take the horse to
the place where packing is required. As
far as water transportation can be util-

ized, it is many times easier and more
efficient.

In going down-stream, flat-bottomed
boats are used. These can be built of
any required size, from any lumber avail-
able, and very often the boards for this

purpose are whipsawed from trees right

on the river bank. These unwieldy craft

carry anywhere from a thousand pounds
to ten tons or more, and are controlled,

as they drift along with the current, by
oars or by a single long "sweep" at each
end.

A large portion of the prospector's

journey into the hills usually follows up
some stream which grows smaller and
swifter each mile, until the water be-

comes too shallow to float a boat at all.

For this purpose the poleboat is specially

built. It is very narrow, with rounded
bottom, and from 22 to 30 feet long, and
carries from 1,200 to 1,800 pounds of

provisions and equipment. This boat is

propelled in either of two ways which
circumstances at the time permit—

a

bridle is formed by attaching a divided
line to two points on the boat, and a man
follows along the bank with the tow-line.

This is possible only when the path is

free from trees and brush and steep in-

clines. In the operation of the other
method a man stands erect in the end of

the boat and pushes it forward by means
of a long, light pole. Two experienced
poleboat men can travel along at a sur-

prisingly rapid rate against a swift cur-

rent and with a considerable load. An
inexperienced man attempting to handle
a poleboat in swift water is apt to lose his

outfit and his life as well.

The "Peterborough" canoe is very
popular in Alaska for this same kind of

work, but carries a much smaller load
and is more expensive and harder to^get.

Hastily constructed log rafts, while
only resorted to when nothing else is ob-
tainable, are so commonly used in Alaska
that the list would not be complete with-

out them.
The last stage of the prospector's

journey, from the point where his boat
becomes useless to the headwaters of the

creek he is following, must be made on
foot, and all indispensable supplies car-

ried on his back. The balance of his outfit

is placed in a raised cache and left until
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the sledding season begins. In the

regions where Indians are to be found,

they can usually be hired to carry packs.

They are able to carry from 50 to 100

pounds over long distances.

Here in "the States" the closing in of

winter means the limiting of traveling

facilities, and often renders quite impos-

sible journeys by means of the cruder

forms of transportation. Roads are

blocked with deep snow, melting weather

creates highways of bottomless mud, and
many of the streams have too much ice

to be crossed by boats and not enough to

bear up animals and vehicles.

In Alaska, however, the "freeze-up" is

the magic key which opens wide the trails

to every valley and distant mountain fast-

ness. It is Nature's unlimited franchise

to the "sourdough" prospector, who, with

a strong back and a weak mind, responds

with tireless effort to the goadings of

the gold fever within his veins. It ex-

tends equal privileges to the fur hunter,

as he follows his long line of traps, and
to the toiling freighter and the scheming
tradesman, each of whom must have his

surer and not always smaller share of the

earth's rich treasure.

Broad streams and rushing torrents

are bridged with ice strong enough to

bear up a railroad train, and the mushy
tundra, with its rough surface entirely

made up of alternate water-holes and
nigger-head hummocks, is leveled off

with layer after layer of wind-driven

snow.
Every stream becomes a highway. No

part of the broad expanse is longer im-

passable, and the distribution can now
begin from the stocks of supplies cached
at convenient points by water transpor-

tation to the widely scattered - places

where those supplies are to be used.

The most efficient freighting unit for

winter transportation is the single horse
and sled. The sleds used are of various
patterns, but the best one is built solid on
a single pair of runners, cut under at

each end, about 8 or 9 feet long, with a

tread of about 28 inches, and with the

bed 10 or 12 inches above the ground.

The load is lashed on and, being low
is not easily overturned. An ordi-

nary load for such a sled is from 1,200

to 1,400 pounds, but on a good trail this

amount may be increased to a ton. The
great difficulties encountered in the use

of horse-sled freighting outfits are that

great labor is required in choosing and
breaking a trail, the horse is easily in-

jured by extreme cold and must have
careful attention, and the amount of for-

age required for the distance traveled is

enormous. These disadvantages are com-
pensated for only by the large size of the

load hauled. In point of speed, espe-

cially over unbroken trails through deep
snow, the horse is not in the same class

with the dog team.
The introduction of domestic reindeer

into Alaska has given that country a new
and useful animal which is already be-

coming a source of comfort and employ-
ment for the native Indians, whose con-
dition in every way is deplorable. By
them these animals will have some use-

fulness as beasts of burden, but for any-
one to maintain that they are, or will be-

come, an important adjunct to the trans-

portation facilities of the country, is mis-
leading. They have been tried for vari-

ous kinds of work during a period of

several years, and have been unreliable

and inefficient in comparison with horses

or dogs. If driven through a country
where moss can be found for them to

feed upon, they can at least carry their

own bodies, and in that way become a

source of meat supply that may, as has
been demonstrated in some notable in-

stances, perform an invaluable service in

the saving of human life.

Peculiarly fitted for Arctic travel, re-

liable and faithful in his work, and de-

votedly attached to the hand that feeds

him and the voice which commands him by
entreaties or by curses, the dog plays a

part in Alaskan life that is indispensable

and for which there is no substitute.
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Alaska is not behind the times in up-to-

date methods and appliances. Her camps
are lighted by electricity and her mines
are worked by means of machinery of

the latest approved type, yet the United
States mail is carried from one end to the

other by dog teams.

While men in the freighting business

use horses and mules largely, the individ-

ual miners and others do not attempt to

maintain these animals, but have dog
teams with which they do all of the small

hauling for their establishments. Wood
for fuel is delivered from the mountain
side to the cabin door ; frequent trips are

made to the nearest trading store for

provisions, for the mail, and for the so-

ciety of fellowmen, and excursions to

distant camps and prospecting trips into

the hills are made almost exclusively by
dog team.

The United States military telegraph

system, operated by the Signal Corps of

the Army, maintains a dog team at each
of the stations along its 1,400 miles of

land lines. These teams are used by the

repairmen in going out on the line to re-

pair breaks. They carry, besides tools

and materials, a small tent, stove, bed-
ding, and food for men and dogs, so that

they can take care of themselves if kept
out for several days.

A few years ago different breeds of

dogs were used in different sections, but
increased travel has brought into service

all of the dogs to be had in the country
and hundreds in addition that have been
brought from the outside. The native

malamutes, huskies, and dogs from the
Mackenzie and Peel rivers are more
hardy and last longer in service than the
outside dogs. Newfoundlands, Saint
Bernards, setters, and shepherd dogs are
superior in intelligence, but they are lack-

ing in endurance, require more careful
feeding, and their feet are easily frost-

bitten, which renders them useless for
the time being.

In the region of Norton Sound it is the
custom to hitch dogs in pairs with a

leader in front, a team usually consisting

of seven or nine dogs. The Indian pat-

tern harness is used, and the sled is of

the basket type, about 10 feet long, with
a track 20 inches wide, and capable of

carrying from 400 to 600 pounds. This
method of hitching is practicable only

where the trail is wide, as along the shore
ice.

In the interior the Indians use basket
sleds, but with a track about four inches

narrower and of lighter construction, and
they hitch the dogs in similar harness,

but string them along a line with con-
siderable interval between dogs. From
300 to 400 pounds is the capacity of this

sled, and the team usually consists of

from 4 to 6 dogs. The native sled is

made of spruce, with green birch run-
ners, but the white man has built for

his own uses a sled of similar pattern,

made of hickory and oak and shod with
steel. He also uses harness made in the

factories outside, consisting of a collar

stuffed with hair and traces which snap
into rings on the collar of the dog next
in rear.

The pioneers from the northwestern
states brought with them to Alaska a

type of sled which is now known as the

"Yukon sled," a name probably given to

it by dealers in San Francisco and Seat-
tle. It is used for general knock-about
purposes, being very strong and with the

bed less than 6 inches from the ground,
but short and of small capacity. This
sled is a miniature of the one described as

being the best type of horse sled.

Dogs are fed but once a day—in the
evening, after the day's work is finished

—

because they are unable to work after

eating. They thrive best upon a feeding
of 7 or 8 pounds of corn-meal mush per
dog, into which has been cooked a pound
of sun-dried salmon (without salt). Of
course they will get along on a sufficient

quantity of almost anything that can be
eaten, and many long journeys have been
accomplished on absolutely nothing but
dried fish and snow. A day's travel with
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a dog team, under ordinary conditions of

load and trail, is from 35 to 45 miles.

The driver does not often ride on the

sled. He is usually anxious to haul as

large a load as possible. His entire at-

tention and strength are likely to be

needed to keep the sled on the trail, and,

besides, in very cold weather continuous

running is necessary to keep from freez-

ing.

Alaska is subject to frequent mani-
festations of that hysterical and fre-

quently fatal malady—the gold fever. A
rumor is started that "Long Bill" has un-
covered a rich find on some creek on the

upper Koyukuk, or that "Windy Jim"
and his partner have sneaked into camp
with pokes full of dust from some mys-
terious creek equally far away. There is

at once an exodus in the direction of the

new Eldorado. The price of a dog goes
up from $40 to $100 or $150. Every kind
of canine that can pull a pound, from
Great Dane to fox-terrier, is impressed.
At such times men start out without

other assistance than the stimulus of their

chimerical visions. What food, clothing,

and bedding they take must be packed on
the back or drawn on a light hand-sled.

Some men have traveled all the way
from Fort Yukon to Coldfoot, and others

from Circle City to the Tanana, on foot

and alone, with packs of 60 pounds on
their backs.

Here in our home country, where
every one is now and then whirled along
in a luxurious modern railroad train,

and, arriving at his destination, is be-

sieged by hacks and cabs and baggage
wagons of infinite variety and number,
with street cars passing by and broad,

level streets stretching out before him, it

is quite impossible to realize the condi-

tions under which transportation is ac-

complished in far-off Alaska.

Private enterprise is doing much to

improve the facilities, and the govern-
ment is permitting the people of Alaska
to spend their own tax money, on the im-
provement of roads and trails ; and Con-
gress would be doing little enough if it

would give liberal assistance to the rail-

roads that are struggling for a start in

that trackless country.

WINNING THE WEST*
AN ACCOUNT OF THE MARVELOUS PROGRESS OF OUR RECLAMA-

TION SERVICE IN RECLAIMING THE DESERT

By C. J. Blanchard
Enginker, U. S. Reclamation Service

AMERICAN irrigation was old
when Rome was in the glory of
its youth. The ancient aque-

ducts and subterranean canals of South
America, extending for thousands of
miles, once supplied great cities and ir-

rigated immense areas. Centuries before
the venturous Norseman landed upon the
bleak and inhospitable shores of New
England, a large population dwelt in the

hot valleys of our far Southwest. From!
the solid rock, with primitive tools of
stone, they cut ditches and hewed the

blocks for many chambered palaces,

which they erected in the desert or on
the limestone ledges of deep river can-

yons.

These voiceless ruins, older than the
memory of many centuries, tell the story

of a thrifty, home-loving and semi-cul-

*An address to the National Geographic Society, January 12, 1906, with photographs from the
U. S. Reclamation Service.
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tured people, concerning' whose fate his-

tory brings us no word. In these palaces

and in many miles of canals we may al-

most read the story of another Egypt

—

a people toiling under the burning sun of

the desert, wearily and painfully execut-

ing the commands of an American Pha-
roah.

Coming down to a period less remote

and only slightly less interesting, we mark
the first page of our own written history.

Here in the sixteenth century Coronado,
the first great American explorer, swept

up the Rio Grande Valley and journeyed

as far north as Kansas. In New Mexico
he found a pastoral race dwelling in

pueblos and practicing the gentle art of

irrigation as had their forefathers, per-

haps as far back as in the days of Abra-
ham. Certainly their agricultural methods
were in no wise different from those

which prevailed in the days of the

prophets. Even unto this day their grain

is gathered in great willow baskets, is

threshed by the trampling of sheep and
goats and winnowed by the winds. Fields

which were cultivated three centuries ago
are still producing crops each year.

Some of these thoughts came to the

government engineers as they ran their

lines of levels in the valley of Salt River
in Arizona, and it seemed to them a

proper task for the greatest nation on
earth to restore once more the oases of

verdure which the desert had long ago
obliterated.

AN AREA EQUAL TO MASSACHUSETTS HAS
BEEN WRESTED FROM THE DESERT

During the last quarter of a century a

crop-producing area of 10,000,000 acres,

or another state of Massachusetts, has

been wrested from the desert. Irriga-

tion canals long enough to span the earth

twice and representing an outlay of

$90,000,000 have been built. Every year

this area returns a harvest valued at

more than $150,000,000, and 2,000,000

people dwell in prosperity and content

where only a short time ago the wilder-

ness reigned.

Uncle Sam is today the largest owner
of the Great American Desert, no doubt
because it was not considered worth
stealing. For many years the sentiment

has been growing that the government
should make habitable this vast empire
which is so great potentially. This senti-

ment crystallized into a law on June 17,

1902, when President Roosevelt affixed

his signature to the national irrigation

act. The principal features of this law
are briefly

:

THE PROVISIONS OF THE RECLAMATION
LAW

First. A reclamation fund in the

Treasury, consisting of the proceeds

from the sales of public lands in the 16

arid and semi-arid states and territories.

Second. A Reclamation Service in the

U. S. Geological Survey to investigate

and report on the irrigation projects for

the approval of the Secretary of the In-

terior, who may authorize construction

and let contracts, providing the money is

available in the fund.

Third. The return to the fund of the

actual cost of each project by the sale of

water rights, payments to be made in a

series of installments running over a

period of ten years.

Fourth. The holding of public lands

for actual settlers under the homestead
act, in small farm units sufficient to sup-

port a family ; no commutation to be per-

mitted.

Fifth. The sale of water rights to pri-

vate land owners, but not for more than

160 acres, making land monopoly impos-

sible and forcing the division of large

estates.

Sixth. The ulitmate turning over to

the people of the irrigation works, ex-

cept the reservoirs, to be operated and
managed by them under a system of

home rule. The actual users of the water

in ten years after the completion of the

works will have repaid to the government
the amount of its loan without interest.

The money so returned may again and
again be expended on other works.



PU

a
o
C/3

U
a}

o
a;

o
3

<1>

a
o
a
o

1-1

o







Winning the West 8 7

.- -

"The Canals Tunnel through Hills'

The Reclamation Service in the com-
paratively brief period of its existence,

and notwithstanding the enormous ex-

tent of the country, embraced in the arid

regions—two-fifths of the United
States—has completed the surveys and
perfected estimates for twenty-four irri-

gation projects, all of which have been
approved by the Secretary. Upon twelve

of these actual construction has begun,
and on one (the Truckee-Carson ) a

large and important unit was completed

and formally opened on the third anni-

versary of the reclamation act.

THE TRUCKEE-CARSON WORKS IN NEVADA

The first of the great works under-
taken by the government is in Nevada.
In the bed of ancient Lake Lahontan and

embracing what was long known as

Forty-Mile Desert, the most desolate and
arid spot on this continent except Death
Valley, the engineers completed the plans

for an extensive irrigation work involv-

ing some rather novel engineering feat-

ures. The principal engineering feat-

ures of this project are lifting the waters

of the Truckee River into the great canal

which will carry them over into the

Carson River reservoir, whence they

are diverted into laterals and carried out
upon the desert. In their entirety the

plans involve extensive storage works on
Lake Tahoe and the complete utilization

of the four rivers which now flow out

into Carson sink and are evaporated.

The works so far completed are of the

most permanent character. The great
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dams on the Truckee and Carson rivers,

the former no feet in height, are beauti-

ful and finished products of modern en-

gineering. There has been no disposition

to save on cost at the expense of this

work. The government must maintain

these structures for ten years, and it is

building them so that when it turns them

$9,000,000 and will render productive
more than 400,000 acres of land now ab-

solutely worthless, but which, irrigated,

will readily sell for $30,000,000.

the; salt river project in Arizona

In the land of mystery, of lost races

and hoary ruins, in the warm and sunny

Government Sawmill in Arizona, built by the U. S. Reclamation Service,

of feet of lumber have been cut for the Government work
Millions

over to the people they will get their

money's worth.

The long lines of canals, many of them
large enough to carry rivers, are lined in

places with cement, and obstacles in the

route, such as hills, are tunneled and the

tunnels are cement-lined. When com-
plete this project will cost more than

valley of Salt River, we find one of the

greatest engineering works in the world
now well under way. Many miles above
the valley, in what was once an almost
inaccessible region, peopled only by the

murderous Apache and the old-time out-

law, the Salt River and its tributary,

Tonto Creek, emerge from the canyon
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and flow across a broad, level flat. Here
2,000 men are at work erecting the

Roosevelt dam, which is to be one of the

highest in the world, exceeded in height

by only one other, and that also a struc-

ture of the Reclamation Service. The
Roosevelt dam will be of uncoursed rub-

ble masonry (sandstone and cement)
with arch upstream. It will be 800 feet

long on top, 235 feet at river bed, and its

contents will be 300,000 cubic yards. It

will rise 284 feet above the lowest foun-

dations, and the height of water against

the dam will be 230 feet. A power canal

18 miles long with a drop of 220 feet is

now being utilized to furnish 4,000 horse-

power in constructing the works.

THE GOVERNMENT IS MAKING ITS OWN
CEMENT

When the reservoir is completed the

water will flow in the river channel for

44 miles, and then be diverted by means
of canals to the irrigable lands. In the

construction of the dam 240,000 barrels

of cement are required. The question of

cement was not the least of the problems
which troubled the minds of the en-

gineers. The isolation of the dam site

—

60 miles from a railroad—and a tendency
on the part of cement manufacturers to

put as high a value on their product as

they thought it would bear, offered a

problem which nearly stumped the en-

gineers. The first bids were $9 a barrel,

making the item of cement a matter of

more than $2,000,000 alone. Then it was
that the engineer with the geological

bump got busy. A hasty reconnaissance
of the nearby country disclosed the fact

that a ledge of splendid limestone out-

cropped just above the dam site, while

hills of blue clay were within a short dis-

tance. Notwithstanding the vigorous
protests of the cement manufacturers and
their offer of cement at about half the

price of former figures, the Secretary of

the Interior authorized the building of a

cement mill. This mill has been in suc-

cessful operation for several months and
is turning out 250 barrels of first-class

cement every day, at a cost which will

save the settlers of the Salt River Valley
more than a million dollars on the price

first offered by the trust.

THE MOST CAPACIOUS RESERVOIR IN THE
WORLD

The question of supplies was an im-

portant one, and to meet the conditions a

wagon road was constructed, to the cost

of which the municipalities of Phcenix,

Mesa, and Tempe contributed $75,000.
This road was constructed by the govern-
ment engineers, and not by contract, and
is one of the most spectacular pieces of

engineering in the west. For more than

40 miles it is in the canyon of the Salt

River, many miles having been blasted

from the precipitous walls. The day
laborers were mostly Apache Indians,

remnants of Geronimo's band. The road
opens up a new region of beautiful scen-

ery, and when the great dam is completed
the Tonto reservoir and the Roosevelt
dam will attract the transcontinental vis-

itor. The reservoir created by the dam
will be one of the largest artificial lakes

in the world. Its capacity will be ten

times greater than the Croton reservoir.

It will contain more water than is stored

by the Assouan dam. One million four-

hundred thousand acre-feet, or enough
water to cover that many acres a foot

deep, will be held in this basin until

needed by the farmers in the valley be-

low. At the present time in the lowest

part of the reservoir site is a thriving

city called Roosevelt, with a population

of nearly 2,000; a city with electric lights,

water works, school-houses, stores, and
churches, which will be submerged more
than 200 feet when the dam is completed.

Ten thousand horse-power will be de-

veloped from the dam and from drops

in the canals, all of which will be utilized

to pump the underground water of the

valley to lands above the gravity systems.

WHERE COURAGE WAS EVEN MORE NECES-
SARY THAN ENGINEERING SKILL

Coming northward into western Colo-

rado we find the engineers of the Recla-
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mation Service constructing one of the

most spectacular works ever attempted
in the West, a great tunnel nearly six

miles in length and passing under a

mountain 2,000 feet high. The history

of this project is one of danger, daring,

and heroism. Flowing in deep canyons
in places more than half a mile below the

surface of the country, over precipices,

through narrow gorges, the Gunnison
Canyon had never been explored until Mr
A. L. Fellows of the Reclamation Service

and one companion essayed the feat.

They fastened their instruments and
provisions on an inflated rubber mattress

and set forth upon what proved to be a

most thrilling and exciting adventure.

Over a greater portion of the trip they

were so far below the party which fol-

lowed them along the brink of the canyon
that no voices could reach them. At
other points they were lost from sight,

during which time the anxious watchers
were fearful of their safety. After sev-

eral days they finally emerged by way of

the Devil's Slide, having in the last hours
of the trip suffered a loss of their boat,

their instruments, and provisions, and
narrowly escaped death.

Fortunately Mr Fellows had his notes

in oil skins secured to his person. From
these notes it was possible to select a site

in the canyon for a tunnel through which
the waters of the Gunnison River will be

carried to supplement the insufficient

flow of the Uncompahgre River, and
thereby make fertile 130,000 acres of

land in the valley of the latter stream.

The Reclamation Service is doing this

work under force account, owing to the

failure of the contractors to comply with
the regulations. More than 6,700 feet of

this great underground waterway are

now completed and the work is being
pushed forward vigorously night and
day. It will be completed in 1908. The
tunnel and canal system will cost about

$3,000,000.

THE PATHFINDER DAM IN WYOMING

Proceeding to the northward, we find

progress is being made in the construc-

tion of another great dam, the Path-
finder, which is located upon the exact

spot where General John C. Fremont
nearly lost his life while attempting to

pass through the Platte River Canyon in

a boat. This dam will have a height of

210 feet and will create a reservoir stor-

ing more than a million acre-feet. It will

prevent for all time to come the disas-

trous floods on the North Platte, which
annually destroy property valued at many
times the cost of this structure. In con-

nection with this dam there is being con-

structed an interstate canal 140 miles

long and covering 200,000 acres in east-

ern Wyoming and western Nebraska. Its

route is along the old overland trail.

THE HIGHEST MASONRY ARCH IN THE
WORLD

In northern Wyoming, near the spot

that Mr Seton-Thompson has made fa-

mous as the resting place of Wahb, the

grizzly, work is now under way on the

Shoshone dam, a concrete masonry arch

and the highest structure of its kind in

the world. It will lock a very narrow
granite canyon, so that in cubical contents

it will not compare with any one of

several other dams, but in its great height

it tops them all. From bed rock to top

it will be 310 feet high. At its base it is

only 85 feet long, and on top only 200
feet. The bed-rock conditions at this site

proved a great surprise to the engineers.

On first investigation it was thought that

the river flowed on a granite foundation,

but when the diamond drills were brought
in they went down 88 feet in places be-

fore finding a permanent base. Boulders

38 feet in thickness were penetrated rest-

ing on beds of sand and gravel. The site

of the dam is in an almost inaccessible

region, and, as in Arizona, it was neces-

sary to construct a road up the canyon
for several miles. This is destined to be
one of the new routes to Yellowstone
Park, and it will become popular by
reason of the scenic beauties which it

opens up. The Shoshone project, with
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its great dam, its hundreds of miles of

canals and ditches, will cost about $2,-

250,000 and will irrigate 100,000 acres of

land.

At the foot of the Black Hills, in South
Dakota, in the valley of the Belle Fourche
River, another great work is going for-

ward rapidly. This project involves the

construction of the highest earthen em-

verted in canals to water about 85,000
acres of very choice land, a large percent-

age of which belongs to the government.
The cost of the project will be $2,700,000,
and it will be completed early in 1907.

a remarkable; transformation

In southern Idaho the Minidoka pro-

ject, located on the Snake River, em-

A Cabbage Farm, near Phoenix, Arizona. Five crops are raised each year

bankment in the world, over 115 feet

high, more than one mile in length, and
20 feet wide on top. This great dike will

create a lake about 20 miles long by 5
miles wide and in many places more than
one hundred feet deep. The entire flow of

the Belle Fourche River will pass into

this artificial lake, and will then be di-

braces about 100,000 acres of sage-brush

land. Work is well along on this project,

which involves a rock -fill dam across the

Snake and many miles of canals. The
dam is now within 30 feet of closing the

river, and canal lines extend all over the

tract. A remarkable transformation has

taken place in this section since the com-
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ing of the engineers. A year ago last

spring I drove across this tract of land

with the supervising engineer, and we
camped for the night on the banks of the

river at a point which we marked out as

the site for the future metropolis of the

valley. In fact we drew a rough plan of

the town, which was afterward enlarged

and then approved by the department.

That night, save for our own camp-
fire there was no other evidence of human
habitation within 30 miles of us ; only

a vast expanse of sage brush extending

to the horizon on every side. Last Octo-

ber, in a passenger coach, I went over the

same route, traveling on a new line of

railroad. I passed three new towns hav-

ing a total of more than 120 business

houses, including three newspapers, one

private and two state banks. Every 80
acres under that project has a dwelling

upon it, and where a little over a year ago
the desert was in full control, there now
dwell nearly 4,000 people. All of this

development has taken place before the

water has actaully been supplied to a

single acre. Next spring Uncle Sam will

hold a public sale on this project, when
he will put on the market the lots em-
braced in the three town sites which have

been laid out thereon.

An effort is being made to secure the

consent of Congress to permit the money
received from the sale of these town lots

to be loaned to these towns for the con-

struction of water works and sewerage
systems, the money to be repaid in ac-

cordance with the provisions of the rec-

lamation act and the work to be done
by the government.

THE VAEEEY 0E SNAKE RIVER IN WYOMING

A tremendous development has taken

place in the last few years in the great

valley of Snake River, and approxi-

mately 1,000,000 acres have been re-

claimed from the desert. All of the nor-

mal flow of this stream above Glenn's

Ferry is now utilized and the further ex-

tension of irrigation works makes the

question of flood storage an exceedingly
important one. This question has not
been overlooked, and the government has
reserved numerous lakes at the head-
waters of the Snake in Wyoming, and in

the near future will begin the construc-

tion of storage works. Water rights are

being adjudicated and a plan is being
formulated whereby all of the canal sys-

tems, by contributing to the cost of these

works, may have their water supply in-

creased.

THE AMERICAN NIEE

It is a far cry from Idaho to Egypt, but

not so far after all if we remember that

there is an American Egypt and an
American Nile. Rising in the snow-
capped mountains of western Colorado-

and Wyoming, the Colorado, America's
Nile, drains an area of 230,000 square
miles and pours a turbid flood into the

Gulf of California. In its lower valley r

the climate, soil, and products are singu-

larly like those of the great valley of

Egypt. Here the date palm grows in all

its tropical luxuriance, and the Depart-

ment of Agriculture is only waiting the

advent of canal-borne water to introduce

more than 200 varieties of this fruit.

Here the orange and pomelo produce
abundantly. It is a spot where Nature
smiles the whole year upon the labors of

the husbandman, and it is so hot that

dwellers there are said not to worry
about their future home.

Across the great Colorado River, about

12 miles above Yuma, the government is

throwing a dam the like of which this

country has never seen before. It is of

the East India weir type, a great mass of

masonry resting upon sand. This style

of dam was made necessary for the rea-

son that no bed rock was found at this

site, nor was any found at any other point

on the Colorado where it would have been
feasible to construct a dam for irrigat-

ing the lower valley. The Laguna dam
will have an extreme length across chan-

nel of 4,780 feet. Its height will be only
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19 feet, but its length up and down
stream will be 346 feet. Its weight will

be approximately 600,000 tons, and its

cost will be $797,650. The diversion

headworks will be on both sides of the

river, connecting with two canal systems,

which will supply lands in California and
Arizona. The headgates are so arranged
as to draw off only the top foot of water,

thus avoiding most of the silt. The silt

deposited will be sluiced out by opening
gates which discharge back into the river.

The problem of silt which confronted the

engineers here can be better understood
when it is known that during a flood the

Colorado River in 24 hours carries past

the dam site 1,500,000 tons of silt.*

Many miles of levees on both sides of

the Colorado and Gila rivers will be built

to provide against the annual inundation

of the bottom lands. These levees will be

of the same type as on the lower Missis-

sippi. The canal crossing the Gila River
will pass several feet below the river bed
and will be in a siphon of steel and con-

crete about 3,300 feet long.

Especial interest attaches to this work
by reason of the very unusual conditions

which now exist in this region. In

former times the Gulf of California ex-

tended as far north as Indio. The Colo-

rado deposited its great burden of silt

and detritus into this arm of the sea

and finally built up a bar clear across

it, shutting off a portion of the gulf.

Under the burning sun of the desert

this inland sea gradually evaporated.

From time to time the river over-

flowed this dike and spilled some of its

floods into the lake, carrying the salts to

the deepest part of the depression, which
became heavily impregnated, and leaving

nil the higher grounds a portion of its

rich sediment brought from its mountain
drainage. The Colorado River flows

through its delta mi top of a dike which
it has built up, so that its channel is at a

higher elevation than the country through
which it passes.

LOSING CONTROL OF THE RIVER

In 1900 men came and viewed the

sunken desert and, realizing its possibili-

ties if watered, began the construction of

a canal which headed in the river a short

distance above the international border.

Complications arising in regard to this

diversion, the heading was moved farther

down stream into Mexico. The canal for

some distance was just below the interna-

tional boundary and then followed an old

river channel, turning northward into

California into what is now called Im-
perial Valley. Irrigation wrought its

usual miracle. Hundreds of settlers

flocked into the valley and took up homes.
Railroads were built, towns grew up, and
last summer more than 80,000 acres were
under cultivation and 8,000 people were
living below the level of the sea. There
were no permanent headworks in the

canal, and a great flood came which could

not be controlled. The canal, having a

heavier grade than the river channel,

gradually took an increasing share of

the water, until at this time the Colorado
is pouring its floods as well as its normal
flow into the Salton Sea, now a great

body of water 60 miles in length and
many miles wide. The railroad has been
submerged and the company forced to

build on higher grounds. The salt works,
which had become a prominent industry,

have been destroyed and there is danger,

if the river cannot be returned to its

proper channel, that the rising sea will

submerge all of the valley which is below
sea-level. Several of the best engineers

of the country are in consultation, and it

is hoped that the problem of returning

the Colorado to its proper channel will

be solved.

THE KLAMATH BASIN

In northern California, in the "Land
of Burnt out Fires," and extending over

the line into Oregon, work has just begun
upon what is classed as one of the most
unique of all of the projects undertaken
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by the Service. It is known as the Kla-

math project, and involves features of

irrigation, storage, and drainage in un-

usual combination. The Klamath Basin

includes about 400,000 acres of land, of

which 250,000 are irrigable from this

project. Some of the topographic feat-

ures are singularly interesting. Elevated

the valley. Lost River, which rises in

Clear Lake, winds its tortuous way for

60 miles, finally emptying into Tule Lake,
of which it is the only source of supply.

Tule Lake is only six miles from the

source of Lost River. By constructing a

dam in the river at Olene, it is proposed
to cut off the river from the lake and

Indians (Apaches), survivors of Geronimo's Band, building a Road to the Roosevelt
Dam, Arizona. (See page 89)

some 50 feet above the valley is the upper
Klamath Lake, the outlet of which is

Link River, which flows through Lake
Euwane at Klamath Falls into Klamath
River. Upper Klamath Lake is the prin-

cipal source of supply for the lower part

of the project. By means of a deep cut

the waters of this lake are drawn into a

large canal and carried southward into

utilize the water at various points in its

valley. Tule Lake will dry up. The lake

bed will then be irrigated from the main
canals supplied from Klamath Lake.

Lower Klamath Lake is considerably

higher than Klamath River, its level be-

ing maintained by a natural dike or ledge

of basalt which crosses the river at Keno.
By excavating a channel seven feet deep
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through this dike, it will be possible to

drain nearly the whole of Lower Kla-

math Lake, exposing many thousands of

acres of rich tule lands, which will also

be brought under irrigation from the

main canals. While exceedingly unique,

all of the engineering features are com-
paratively simple and the average cost

favored with an equable climate and fer-

tile soil and a most progressive people,

one of the largest of these irrigation pro-

jects has just been approved. Bids are

now being advertised for the first units

of this project, involving the expenditure

of $1,300,000. In its entirety the pro-

ject provides for the reclamation of

Moving Camp, U. vS. Reclamation Service

per acre is the lowest of any of the pro-

jects so far approved. The climate of

this section is temperate, the soil is fertile,

the products include alfalfa, all of the

cereals of the temperate zone, vegetables,

deciduous fruits, etc. The Klamath
basin is situated about equally distant

frmn San Francisco and Portland.

In the pleasant valleys of the Layette
and Boise rivers in Idaho, a region

372,000 acres of land, mostly in Boise

Valley, an area equal to twice the culti-

vated acreage of Rhode Island. The
canal systems now in operation and irri-

gating about 100,000 acres are to be made
a part of the project and utilized as

feeders or laterals. Great dams in both

the Layette and Boise rivers will hold

back the floods, and by a long canal, a

portion of which passes through a deep
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cut, the waters of the Payette drainage

will be brought over into a reservoir in

the Boise Valley to supplement the insuf-

ficient supply of the Boise River. It will

require a number of years to complete

this work and the expenditure of about

$9,000,000. x\t the present time this sec-

tion has a population of about 15,000.

When the works are finished it will easily

support as dense a population as the Salt

Lake Valley, or 120,000. Nearly $40,-

000,000 will be added to the value of tax-

able property in land values alone.

Three projects have been approved in

the state of Washington. The Okanogan,
in the northern part, to cover about
10,000 acres, will cost about $500,000.

Two projects in Yakima Valley, the

Sunnyside and the Tieton, aggregating

64,000 acres of land, at an approximate
cost of $1,750,000. The Yakima Valley
contains an irrigable area of approxi-

mately 500,000 acres, and with the stor-

age in the lakes at the headwaters it is

estimated that the water supply will be
sufficient for 340,000 acres. In addition

to this, there are 100,000 acres in the

Yakima Indian reservation which may be
brought under canals at a moderate cost,

but for which there is no late summer
flow in the river. The development of a

comprehensive system of irrigation in

this valley is to be accomplished by the

successive construction of several units

of a greater project, the work being grad-
ually extended to embrace the entire

irrigable area. Not less than $12,000,000

will be required. The present plans pro-

vide for the purchase of the Sunnyside
Canal, the most important irrigation sys-

tem in the valley, and its enlargement and
extension to cover new areas.

A SUMMARY OF WORK DONF AND FSTl-

MATFS FOR THF FUTURE)

A summation of the work of the Rec-
lamation Service for the three years in

which it has been organized shows that

it has built JJ miles of main canals, some
of them having the size of rivers

; 54

miles of distributing canals, and 186 miles

of ditches. It has constructed and has in

operation 150 miles of telephone, 125
miles of roads in canyons involving deep
cuts. It has excavated 10,000,000 cubic

yards of material and 3^2 miles of tun-

nels. Work is now actually going on in

13 different projects.

The reclamation fund at this time avail-

able for investment by the Secretary of

the Interior in feasible irrigation pro-

jects is more than $28,000,000. The es-

timated increment to the fund from the

sales of public lands in 1906, 1907, and
1908 is $9,000,000, bringing the total

fund up to $37,000,000. Nearly all of

this has been apportioned by the Secretary

for the construction of the 24 projects

mentioned and for which plans have ma-
terialized. This practically brings to an
end further surveys and examinations
and provides. for the concentration of ef-

forts of the Service on the actual con-

struction of the works.
Conservative engineers estimate that

the reclaimable area of the Great Ameri-
can Desert is 50,000,000 acres. Assum-
ing the average cost per acre of irrigation

to be $30, the reclamation of this area

will involve the expenditure of $1,500,-

000,000, or seven times the cost of the

Panama Canal.

Some of the reclaimed land has a value

of more than $1,000 per acre. The aver-

age value of irrigated land in the United
States, according to the last census, is

$47 per acre; so that the reclamation of

this vast empire in the West will result

in an increase in the taxable property of

the people of $2,350,000,000. It will pro-

vide homes for 600,000 families on farms.

And out of the desert, now only the

haunt of the skulking coyote and the

jack-rabbit, fair cities shall rise, and in

the midst of islands of emerald the smoke
of thousands of industries shall ascend.

Every intermontane valley shall boast

of its Riverside or its Redlands, com-
munities representative of the highest

and fairest type of the homes of home-
and honor-loving Americans.



Before the engineers could begin work on the Shoshone Dam in Idaho they had to

construct a road up the canyon and several times tunnel through granite mountains,
as in the above picture. ("See page 90)





ARIZONA AND NEW MEXICO
Extracts from a Speech of Hon. B. S. Rouky, Formerly Delegate of

New Mexico, in the House of Representatives

IT
is said that there are great arid

wastes in New Mexico and Ari-

zona. Now, that is true to some ex-

tent ; but there is not anything" so hard to

get rid of on the face of this earth as a

popular misconception, and there is not

a more deep-rooted misconception extant

in this nation than the conception that is

in the minds of the people of this Con-
gress with reference to Arizona and New
Mexico.
There is not a square mile of the sur-

face area of either of those great territo-

ries that has not its use for something,
either for pasture, for lumber, for coal,

for minerals, or for agriculture. The
area of New Mexico alone is bigger than
the area of the state of New York, all the

New England states, and New Jersey
combined. We can give up the size of a

few ordinary states to the desert and still

have a good many others left for the pur-
pose of agriculture.

Most people think we have no re-

sources in those territories. There are

not a dozen men within the sound of my
voice who know that Arizona has the

greatest forest within this nation. The
greatest forest of white-pine timber
which the continental United States af-

fords exists in Arizona; it runs from its

northwest corner flown to its southeast-

ern cornel -

. The second greatest forest

in this nation is in New Mexico. The
greatest coal field in this nation is in New
Mexico. The greatest iron deposit in

this nation is in Xew Mexico. Our ter-

riton has iron enough to gridiron China
with steel rails and coal enough to smelt

it : and yet we are told by gentlemen that

we can never support a great population,

and that unless we have vast, agricultural

resources we can never have people. The
city of Xew York alone has more people

than each of three-fourths of the states of

this Union and it does not produce a

potato. The state of Pennsylvania does
not raise enough farm products to sup-

port its 6,000,000 splendid people.

Is there nothing but agriculture that

will support a population? I deny but
what we have sufficient agriculture for

that purpose, and we will have a great

deal more when our waters are im-

pounded, as they will be under the be-

neficent reclamation act, which was the

greatest law in my estimation since the

homestead act itself; and when, under
the provisions of that act, New Mexico
and Arizona shall have their available

waters impounded—the flood waters

—

that now go down, unused, to the sea,

they will have an area of cultivation

amounting to at least 20,000,000 acres,

and that will be equal to 80,000,000, or a

tract almost as big as New Mexico itself,

because when once irrigated, one acre of

our lands is equal to four of any other

land in non-irrigated sections.

Do you think that with all these re-

sources we will not support a population?

Look at the city of Denver. Twenty-
five years ago gentlemen who are now-

objecting to us would have said that no
such city as that could ever come into be-

ing in a place like that. It has no more
agricultural resources, as the gentleman
from Colorado will confess, than we have,

and yet there is there today a city of

150,000 or 200,000 people.

New Mexico grazing lands now sup-

port seven millions of sheep, a million

and a half of cattle, hundreds of thou-

sands of horses, and a vast number of

Angora goats. She shipped last year

200,000 head of cattle, 30,000,000 pounds
of wool, a vast number of sheep and
lambs, and a million and a half tons of



I 02 The National Geographic Magazine

bituminous coal. She shipped since the

census was taken $5,000,000 worth of

dressed lumber, some of it even as far

east as New York city. Since the census

was taken in New Mexico we have built

1,200 miles of railroad and equipped it,

and it is in operation, a distance equal to

that between New York and Omaha. We

vada, North Dakota, Utah, Vermont, and
Wyoming.
Our population is made up about as

follows : Three-fifths of it are people

from the states and their descendants,

making about 210,000 in number; the

other two-fifths of it are native American
citizens of New Mexico of Spanish de-

-Sir-- ^
•

. ... .'.-,• •-.

.

Twin Towers of the Cliff Dwellers in New Mexico

added 170 new post-offices to our list

since the census was taken, and yet you
think we are not progressing and that we
are stagnant and all that sort of thing.

The present population of the territory

of New Mexico is not less than 350,000
people; it has a larger population than
any territory ever admitted to the Union
as a state, and surpasses in population

the following eight states already in the

Union : Delaware, Idaho, Montana, Ne-

scent, amounting to about 140,000 in

number.
If New Mexico and Arizona are joined

together, the new state, in addition to be-

ing second in the Union in area, will, as

to population, in addition to the above,

equal or surpass the states of Colorado,

Florida, New Hampshire, Oregon, Rhode
Island, and Washington.

It has been a state without a govern-
ment for 58 years.



BIG OKLAHOMA
Extracts from a Speech of Hon. Bird S. McGuire, of Oklahoma, in the

House of Representatives

IN
order that this House may have some
understanding of our population, I

desire to submit the vote of Okla-
homa in connection with some other

states at the last presidential election. I

am advised that the Republican poll of

the voting" population of Oklahoma, as

well as the Democratic poll, at the last

election showed that there were about

137.000 voters in Oklahoma, and at that

election, outside of county officers, there

was no one for whom a vote could be cast

other than a delegate. There was not the

incentive to draw the people to the polls

that there was in the states, where the

presidential campaign was on ; and at that

election Oklahoma cast 110,000 votes,

and the following states cast a less num-
ber :

*

Alabama 108.845
Delaware 42,873
Florida 39,302
Idaho 72,578
Louisiana 53,908
Maine 96,027
Mississippi 58,383
Montana 64,444
Nevada 36,154
New Hampshire 90,089
North Dakota 70,175
Oregon 90,184
Rhode Island 68,856
South Carolina 56,912
South Dakota 101,995
Utah 101,624
Vermont 51,885
Wyoming 30,655

It will be observed that eighteen
states cast a less number of votes than
Oklahoma alone. Adding the vote of the
Indian Territory to the vote of Oklahoma
at that election would have easily reached
the figure of 250,000 legal voters. The
additional states of the Union which cast

a less number of votes than 250,000 are

:

I

* New Mexico cast 43,011 votes for territorial

delegate in 1904, and Arizona 19,667 votes.

Arkansas 116,411
Connecticut 191,116
Georgia 138,198
North Carolina : 207,867
Virginia 130,540
Washington 128,713
Nebraska 224,708

There are a few others, which I do
not recall at this time ; but there were
thirty-two states which cast less than

250,000 votes and less than would have
been the combined vote of Oklahoma
and the Indian Territory at that time,

and very much less than would be their

combined vote of today.

immense business of territory

Oklahoma exported in the last year

13,920 carloads of wheat, 8,023 carloads

of flour, 2,368 carloads of feed-stuff,

4,587 carloads of grain, 3,204 carloads of

cattle, and 422,092 bales of cotton.

Conceding that the exports of the In-

dian Territory were as heavy as those of

Oklahoma, to move them would require

a train reaching from Washington to

New York, New York to Chicago, Chi-

cago to St Louis, and from St Louis to

Washington.
Oklahoma has 345 newspapers, of which

there are 30 dailies, 287 weeklies, 5 semi-

monthlies, 19 monthlies, and four quar-

terlies. The Indian Territory has 142
newspapers, of which there are 19 dailies,

117 weeklies, and two semi-monthlies, the

total number of newspapers published in

the two territories being 487.
There are in Oklahoma 257 territorial

banks and 95 national banks ; in the In-

dian Territory, 144 individual banks and
118 national banks—more than has the

great state of Missouri, and more, in fact,

than have nine-tenths of the states of the

Union.
Out of 86,908 families in 1900, 60,086

owned their own homes, 50,483 of these
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being without mortgages or incumbrances
of any kind. The percentage of families

owning their own homes is greater than

any state in the Union except three, and
the percentage of homes free from debt is

greater than any state in the Union.
Thirty-one states have a greater

amount of illiteracy than Oklahoma. The
percentage of illiteracy among the males
of voting age is exactly 5.9, exactly the

same as the state of New York. It is less

than Massachusetts, Pennsylvania, or the

District of Columbia.
Manufacturing is only beginning to

develop. In 1905, 637 factories had
capital employed $11,074,267 and an out-

put of $[6,433,430 and 3,492 wage-earn-
ers.

Oil fields are rich, one field alone pro-

ducing 11,000 barrels per day and 50,-

000,000 feet of gas per day.

Shawnee, Oklahoma, is the largest

potato-shipping point in the United
States, 5,000 cars last season bringing in

$100,000 clear profit.

The two territories have 6,000 miles

of railroad, and within the last six years

one-third of the railroads built in the

United States was in those territories.

1 11 behalf of 2,000,000 people I earn-

estly advocate the passage of this bill

(the statehood bill).

THE ISLE OF PINES

THE Isle of Pines, also called

Reina Amalia, lies in a deep
bight off the south coast of the

western part of Cuba. Its area is 986
square miles, or 631,040 acres, but 99
square miles less than the land superfices

of the state of Rhode Island. The great-

est length is from northeast to southwest,

43 miles, and breadth at the center from
east to west 32 miles, and in the south 43
miles.

The island has a geological relation to

the general chain of insular mainlands of

the Antilles, and is unlike the numerous
low coral and sand formations known as

keys and mangrove swamps scattered in

such profusion off the coast. In general
the surface is a plateau from 50 to 100
feet above sea-level, broken by ridges of

hills or cliffs that project abruptly above
the general surface.

The two mountain ridges at the north-
ern vu(\ reach an elevation of about 1,500
feet and are composed of limestone and
marble. The other ridges in the center
arc much lower, less precipitous, and
formed of gray sandstone, red rock, and
gravel containing iron.

The whole island, with the exception of
the rocky southern coast, is surrounded

by mangrove swamps, with here and
there a stretch of sandy beach.

The island has a number of rivers of

excellent water, the most important of

which, emptying on the north coast, is the

Nuevas, composed of several mountain
tributaries 5 to 10 feet deep and navi-

gable 4 or 5 miles.

the; mineral springs

The mineral springs, for which the

island has a world-wide reputation,

judged from official and individual cer-

tification as to curative properties and
results of the waters, are remarkable,

especially in pulmonary, rheumatic, and
throat affections.

A chemical analysis shows the waters

to be impregnated with oxygen and car-

bonic acid gases, chloride of sodium, sul-

phate of lime, carbonate of lime, iron,

magnesia, chloride of calcium, nitrate of

lime, silex, and extractic organic matter.

Temperature of water, 82 degrees F.

The regimen of treatment is two baths of

a quarter of an hour each and four

glasses, taken inwardly, per day. The
baths are erected over the springs. The
testimonials of the beneficial effects of

bathing and drinking are numerous,
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One of the Streams of the Isle of Pines
From J. O. L,a Gorce

among others being a case of bronchial without a recurrence of the complaint. It

trouble requiring caustic treatment of the is claimed that the waters rival Saratoga

throat which was cured in ten days and in the United States.
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A Spanish Laurel, no Feet in Width, Isle of Pines
From J. O. Iva Gorce

THE CLIMATE EXCELLENT

The climate is described as "delicious,

the air pure and balmy, and, notwith-

standing the island being surrounded by
water, is considered dry. The winds
coming from the sea and passing over
the pine forests are gentle and invigorat-

ing." The year is divided into two sea-

sons. During the wet season, or summer,
the rains begin early in June and last

until ( )ctober, seldom more than two
hours in the afternoon, and are accom-
panied by thunder and lightning. The
greatest rainfall is in May. June, and
July, although there is no month entirely

free from rain. During this wet season
about two-thirds of the precipitation of

the year is received. The day is usually

clear until 10 a. m., after which it is

showery until night. The nights are

clear. The hottest hours are from 10

to 12 a. m. About 2.30 p. m. the

breeze blowing in from the sea moder-
ates the temperature. At night the copi-

ous dews contribute to the luxuriance of

vegetation.

The dry season, or winter, extends
from October to June, with occasional

visitations from November to February
of cold winds blowing from the north
lasting about 48 hours, when the tempera-
ture falls to fifty, but is not as uncomfort-
able as the March winds in the States.

This season is not entirely without pre-

cipitation, the days of rain numbering
about one-third of the wet season. The
annual rainfall ranges from 50 to 52
inches, or less than on the Gulf coast of
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the States. The average rainy days are

ten in the month, and the average humid-
ity for the year 75 per cent.

The annual temperature of Habana,
less than ninety miles in a straight line

north, is mean maximum, 82^ degrees

to 84 degrees F. ; mean minimum, 71

degrees. The highest temperature on
record is 100.6 degrees and lowest 49.6

degrees. The mean annual temperature

is 75 degrees. The heat is oppressive on
account of the moisture. The prevailing

winds of the Isle of Pines are the north-

east trades, which blow with but little

variation throughout the year, rendering

the nights cool both in winter and sum-
mer. The range of temperature between
summer and winter rarely exceeds a

mean of 11 degrees.

POSSIBILITIES OF DEVELOPMENT

Dr C. Willard Hayes, of the U. S.

Geological Survey, says of the island

:

"Considered from the economic view-

point, the Isle of Pines is scarcely to be

compared with Cuba. Its soil is not

adapted for sugar raising, though certain

parts are probably as well adapted to

tobacco culture as the famous Vuelta
Abajo district. Much of the island would

doubtless produce fruits, as well as cacao,

which latter is one of the most profitable

crops grown in the tropics. The industry
for which the island appears pre-emi-
nently fitted is grazing, and it will doubt-
less in time become an important source
of supply for cattle and sheep for the

West Indian markets.
"It is also destined to become an im-

portant health resort, and all conditions

of climate, vegetation, and scenery com-
bine to render it attractive both to in-

valids and others who wish to escape the
severe northern winters.

"The mineral resources so far as at

present known are confined to marble,
but of this there is an unlimited amount
of different grades, suitable for a great
variety of purposes. It is possible that

iron and manganese may both be dis-

covered on the island in commercial
quantities.

"Unfortunately the island is without
deep harbors, which largely neutralizes

its value from a military standpoint."

There are about 1,000 people on the

island, mostly Spanish and colored. In
the last several years a large colony of
Americans has grown up. The island

belonsrs to Cuba.

THE PEOPLE OF MOROCCO
" |—NHE population of Morocco hasT been variously estimated at

from so trivial a number as four million

up to seventy million, but as none of our
authors who have made these statements
have been able to base their reports upon
any census, it is the vaguest kind of

guesswork," said Mr Ion Perdicaris in a
recent address to the National Geo-
graphic Society (to be published in an
early number of this magazine). '-'The

country gives to strangers who do not

iknow it the impression of being very
sparsely populated because the natives

avoid the neighborhood of the highroads.

This is due to the continual passage of

troops and because the inhabitants are

also subjected to what is called the sys-

tem of supplying 'moona,' a system
which enables travelers to procure letters

from the government ; and these letters

entail upon the inhabitants of the roads
the necessity of supplying food, not onlv

for the travelers themselves, but for all

their escorts. It is a very serious tax,

and the natural consequence is that the in-

habitants avoid the neighborhood of the
highroads as much as possible. There-
fore the travelers going back and for-

ward see very few inhabitants in the very
few villages that still remain. But the

people who know the country better—the

merchant and others who travel in the

country itself—realize very soon that it is

very much more densely occupied than
would appear from the highways."



From stereograph copyright igo6 by Underwood 6c Underwood, New York

The Sultan of Morocco in the Uniform of a Zouave

Owing to the prejudice of his subjects against foreigners, no one except the Europeans at the Court
saw him in this costume. The photograph was taken in his own private studio at Fez
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PROGRESS IN SURVEYING THE UNITED
STATES

MR O. H. TTTTMANN, Superin-

tendent of the U. S. Coast and
Geodetic Survey, in his official report for

1905, gives the following interesting sum-
mary of the year's work : "The most not-

able feature of the work of the year is the

completion of the line of precise levels

connecting the Atlantic Ocean and the

Gulf of Mexico with the Pacific Ocean.
The three principal connections with sea

level are at Sandy Hook, New Jersey; at

Biloxi, Mississippi, and at Seattle, Wash-
ington. The distance between Sandy
Hook and Seattle along the shortest line

of leveling of the highest degree of ac-

curacy is 7,400 kilometers, and the similar

distance between Biloxi and Seattle is

5,700 kilometers. This leveling is a por-
tion of the precise-leveling operations
which will eventually furnish standard
elevations in the United States, upon
which the extensive operations of the

Reclamation Service can be based and for

use of geographers, civil engineers, and
surveyors, and for physical investigations

relating to the planet on which we live.

The leveling operations have been thor-

oughly checked by closed circuits as far

west as Norfolk, Nebraska, and the clos-

ure of the line westward on mean sea
level at Seattle, a distance of 3,300 kilo-

meters, with a small discrepancy which

From U. S. Coast and Geodetic Survey

Coast Survey Party Loading Outfit into Canoes, 1% Miles from Shore, Yukon
Delta Coast, Alaska

The bed of the ocean is so little inclined that each succeeding tide floods an area of many
hundreds of square miles. With the ebb this vast expanse is completely drained, and then pre-

sents to the eye an unbroken surface of mud and offers the traveler a most uninviting and difficult

footway.
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is within the allowable limits of error in

levels extending over this distance, is

most satisfactory.

"Work on the opening and remonu-
menting of the international boundary be-

tween the United States and Canada west
of the Rocky Mountains is making satis-

factory progress under my direction and
that of the Director of the United States

Geological Survey, as commissioners on
the part of the United States.

"The demands of the navy for assur-

ance that no undiscovered dangers to

navigation existed in certain waters was
met by the construction of a wire drag
1,000 feet long, and a method was devised

by which this drag, set to any desired

depth, can be pulled through the water
over all portions of any bay or harbor.

The drag catches and immediately reveals

any hidden rock or any danger to naviga-
tion. This drag was successfully used in

Frenchmans Bay on the coast of Maine.
"In response to a request from the

Isthmian Canal Commission, a survey

was made of the Bay of Ljmon and ap-

proaches to Colon, in the Canal Zone.
"The triangulation was extended from

Mount Shasta, in California, to Eugene,
Oregon ; in Minnesota, from the North
Dakota line to Aitkin; in Texas, from
Floresville to Alice, and was in progress
in Minnesota and in Washington, north
of the Columbia River, at the close of the

year. The progress along the ninety-

eighth meridian was more rapid and at

less cost than during any previous year.

"A continuous record of the variations

in terrestrial magnetism was obtained
during the year by photographic means
at the magnetic observatories at Chelten-

ham, Maryland, at Baldwin, Kansas, at

Vieques, Porto Rico, at Sitka, Alaska,

and at Honolulu, Hawaii. Incidentally

meteorological and seismological obser-

vations were made at these observatories.

MAGNETIC STORMS

"The year was notable by the large

number of magnetic storms which sensi-

bly affected the compass direction, this

being the period of maximum sun-spot
activity. On the average there have oc-

curred two such storms monthly, which
deflected the compass by one-quarter of a
degree and more. A comparatively large

number of earthquake records were also

obtained during the year, the most nota-

ble one being the Indian earthquake of

last April.

"The magnetic survey of the country
was extended by making observations at

numerous stations (286) with portable

instruments in 41 states and territories.

Some magnetic observations were also

obtained in the West Indies during the

voyages of the Coast and Geodetic steam-
ers Bache and Explorer to the Canal
Zone and Porto Rico.

"Valuable results for the improvement
and correction of the magnetic charts of

the Atlantic Ocean were obtained on the

cruises of the Coast and Geodetic Survey
steamers Blake and Bache from Baltimore
to the Maine coast last summer; also by
the Explorer on her cruise to Porto Rico
and back, and by the Bache on her trip to

the Canal Zone.
"Similar results for the Pacific Ocean

were obtained by the Coast and Geodetic

Survey steamers Patterson and Gedney
on their respective cruises. In all, mag-
netic data were obtained at about 50 dif-

ferent points in the Atlantic and Pacific

oceans.

"In this connection mention should also

be made of the effective cooperation en-

tered into between the Survey and the

Carnegie Institution of Washington, and
it is expected that most valuable data will

be obtained in the Pacific Ocean. This
institution has taken up the systematic

magnetic survey of the Pacific Ocean. It

has chartered a vessel for this purpose
and placed it under the command of one
of the most experienced officers of the

Survey.

ALASKA

"In Alaska the survey of Iphegenia

Bay, Davidson Inlet, and Sea Otter

Sound was continued. A survey was



i i 2 The National Geographic Magazine

Courtesy of Popular Science Monthly

Map of Alaska, Showing Unexplored Areas in 1905

made of Kiska Harbor at the request of

the Navy Department. Surveys were
also made in Resurrection Bay and in

Prince William Sound. A hydrographic

examination was made of the waters be-

tween Prince William Sound and Resur-

rection Bay at the request of the War De-
partment, to facilitate the laying of a

cable by the Signal Corps. The longitude

of Sitka was determined from Seattle by
the telegraphic method, and the work of

determining the longitude of other points

by the same method was in progress at

the close of the year."

In the Philippines the charting of the

coasts and harbors has advanced very
rapidly.

HOW MUCH IS KNOWN OF ALASKA

MR ALFRED H. BROOKS, who
has charge of the Alaskan ex-

plorations of the U. S. Geological Survey,
gives the following summary of what is

known of Alaska in the Popular Science

Monthly for January :*

Explorations by U. S. Geological

Survey 80,000

Geologic and topographic reconnais-
sance surveys 60,000

Explorations by other departments . . 50,000

Coastal province, shore line surveyed
by Coast Survey and some geologb
cal surveys made by Geological
Survey 120,000

Unmapped and practically unex-
plored 310,000

Total area of Alaska 620,000

Besides this, about one thousand square

miles have been surveyed in great detail

The above statement does not include the

extensive special investigations of mineral

resources which have been made, for

which about 20 per cent of the total ap-

propriations have been used.

It is difficult now to realize how little

*See contour map of Alaska published by
the National Geographic Society.
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was known of Alaska previous to 1896.

The general courses of the larger drain-

age features were laid down on maps, but

only in a very crude way. The coastal

mountains were known, but the two great

inland ranges, one of which contains the

highest peaks on the continent, were
hardly indicated on any map. Only a

few of the passes were known, and the

altitude of not a single point away from
the coast had been established. Now all

but two of the larger rivers have been
surveyed, and contour maps have been
made of over 150,000 square miles. All

of the larger geographic features have
been outlined by the network of explora-

tions which have been extended over the

entire territory. There are no new moun-
tain ranges to be discovered, though
there are several which are but imper-

fectly known.
In the purely geologic work the re-

sults are still more striking. While a

decade ago only a few facts about the ge-

ology of the coast province were known,
it has been possible now to prepare a
preliminary map of the geologic features

of over half the territory. The strati-

graphic studies are of still greater interest,

for they have shown the presence of

man)'' horizons in northwestern America
that were previously unsuspected.

There is not a single mining district in

Alaska which has not been reported upon.
An inquiry in regard to the mineral re-

sources of any part of Alaska coming to

the office of the Survey is now met with
a printed report containing the latest and
most authentic information.

While much has been accomplished,
much remains to be done. Over half the

territory has not been covered by even
reconnaissance maps. Even these will not

suffice in regions of important mineral
production, where often hundreds of

thousands of dollars are being invested,

and detailed surveys, comparable to those

made in the states, are demanded.

Courtesy of Review of Reviews, Copyrighted

A Company of Norwegian Soldiers, Mounted on Their Ski, Ready for a Long March into

the Icy Wilderness
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In its relation to the federal govern-
ment, Alaska differs from any other pos-

session of the United States. Though
heavily taxed, the 30,000 white residents

have no voice in the making of their laws.

Porto Ricans and Hawaiians have ter-

ritorial government, the Filipinos have
their commission, but Alaska must de-

pend entirely on the benevolent paternal-

ism of a legislative body 5,000 miles

away.

A DICTIONARY OF UNIVERSAL GEOG
RAPHY*

EIGHTY thousand places are listed

and described in the new edition of

Lippincott's Gazetteer, edited by Messrs
Angelo Heilprin and Louis Heilprin and
just published by J. B. Lippincott Co.

The descriptions vary from one line to

several pages. For condensed, accurate,

and useful information as to the geog-
raphy, geology, history, commercial con-

dition, etc., of the world, this Gazetteer

has no equal. The publishers have used
a light but tough paper, so that in spite of

the immense amount of matter included,

the volume is easily handled.

Lippincott's Pronouncing Gazetteer, in

its various editions, has been before the

public just half a century, the first edition

having made its appearance in 1855. The
present publication, printed from new
type from cover to cover, is a new work,
embodying little mOre than the frame-
work of its predecessor, together with its

system of pronunciation. It presents a
picture of the world in its minutest de-

tails in the year 1905.

For the United States a standard of in-

clusion has been adopted entirely differ-

ent from that employed in the case of

foreign countries. Almost every cluster

of houses that in this country deserves

the name of hamlet is supposed to figure

in the pages of the Gazetteer. The
Philippine Islands and other possessions
of the United States beyond the seas are
dealt with under a vast number of heads.
For Canada the standard of inclusion has
been made almost the same as that of the
United States, and this is also true of
Cuba, Mexico, the South American re-

publics, and the South African colonies.

The political and commercial changes
in the last ten years have been incor-
porated, and also the latest results in polar
work, in mountaineering, etc.

"No survey of the field would be ade-
quate without a reference to the changes
that have taken place during the recent
years in the sources of the mineral supply
of the world. The auriferous fields of
the Transvaal Colony have developed
into the richest on the face of the globe.

Colorado has outstripped California in

the yield of gold, and has become the
foremost silver-producing state in the
Union. Montana now boasts of the rich-

est deposits of copper in the world, and
Minnesota outranks Michigan in the out-

put of iron. The product of the iron

mines of Germany has eclipsed that of
the mines of Great Britain. Sweden has
risen to a new level among the iron-

producing countries through the exploita-

tion of the prodigious deposits of Gelli-

vare, beyond the Arctic Circle. New
Caledonia has found a rival in the district

of Sudbury, Ontario, as a leading source
of the world's supply of nickel. Immense
stores of petroleum have been discovered
in California, Texas, Kansas, and ad-
jacent regions, vying with those of the
Appalachian fields and the Ohio Valley.

In the yield of this mineral Baku, on the
shores of the Caspian Sea, has risen to

the foremost position in the world. Prus-
sia almost equals England in the products
of its coal mines."

*Lippincott's New Gazetteer, A Complete Pronouncing Gazetteer or Geographical
Dictionary of the World, containing the most recent and authentic information respect-
ing the countries, cities, towns, resorts, islands, rivers, mountains, seas, lakes, etc., io
every portion of the globe. Edited by Angelo Heilprin, of the Sheffield Scientific School
of Tale University, late President of the Geographical Society of Philadelphia, Fellow of
the Royal Geographical Society of London, etc., and Louis Heilprin, author of "The-
Historical Reference Book," etc. 2050 pp. 11 by 8 inches. Philadelphia and London

:

J. B. Lippincott Company, 190G. $10.00.



CORRESPONDENCE

Through an error in proof-reading the
statement was made on page 51 of the Janu-
ary number that the new Salton Sea of Cali-

fornia covered an area "800 miles square" in-

stead of "S00 square miles."

Philadelphia, January 25, 1906.

Editors National Geographic Magazine:

The photographs sent you were taken by
me during a recent trip around the world.
One and two illustrate industrial conditions
in Rangoon. Burma, showing how elephants
are employed in saw-mills to do the work
which in more progressive countries is ac-
complished by steam. The third represents
a native boy orchestra in Garoet, Java. The
musical instruments are of bamboo cut in

unequal lengths so as to form a sort of octave,

and after being hollowed out the tubes are
attached loosely together with thin strips of
wood, so that when gently or forcibly shaken
very agreeable music is produced. The in-

strument is called an Antlung.
Yours truly, Emily Bell.

Mount Vernon, N. Y., January 18, 1906.

Editors National Geographic Magazine:

Replying to a query conventionally signed
X. Y. Z., concerning Lower California, will

you allow me to add to your reply the opinion
that it is an excellent place to keep away
from, if one is looking for business. There is

scarcely a feature about the peninsula, from
north to south, that is attractive to a white
man. Along the coast plain, which is much
interrupted by cliffs, there are but few locali-

ties in which the land could be made product-
ive without a great expenditure of money

and labor. The made lands in the
vicinity of the mouth of the Colo-
rado are productive where irri-

gation is possible, but the intense
heat of summer unfits the region for

any but people of tropical latitudes.

The Pacific Coast region is more
temperate in climate, but the area of
productive land is very small. There
are a few calling places for vessels

—

all small villages, inhabited mainly
by half-breeds—but none is of im-
portance. Tia Juana (Aunt Jane)
is not far from National City and

Photos by Emily Bell, Philadelphia
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San Diego, California. On the whole, it is a
rather hot place ; but then it is "just over
the border." A trail, which in some places
has been made a fair cart road, extends from
Tia Juaua along the whole extent of the
peninsula to La Paz, the most important vil-

lage, and thence to Lower San Jose. A Mexi-

can colony might settle at various places on
the peninsula and prosper fairly at fruit
farming, but it is doubtful if a single location
exists where an American colony could do
anything but starve. Some of the mesa lands
have an elevation of 4,000 feet. As a rule,
they furnish fair grazing.

J. W. Redway.

NATIONAL GEOGRAPHIC SOCIETY
Popular Meetings

National Rifles Armory, 920 G street,

N. W., 8 p. m.

Friday, February 2
—"The Greek Monas-

teries at Mt Athos and the Greek Church."
Illustrated. Dr Edwin A. Grosvenor, pro-
fessor of international law in Amherst Col-
lege. The Mt Athos monasteries were founded
1,500 years ago. Ten thousand monks live

there now. No woman nor any female
creature—not even a cow or a pussy cat

—

has set foot within the grounds during 1,500
years.

Saturday, February 10—"A Flamingo City
and Bird Life in the Barbados." Illustrated.

Dr Frank M. Chapman, American Museum
of Natural History.

Friday, February 16—"Africa from Sea to
Center." Illustrated. Mr Herbert L. Bridg-
man. Africa in transition today challenges
the attention of the world. Few intelligent

Americans know to what extent its possibili-

ties have been developed since Livingstone's
day, a development that in rapidity prom-
ises to exceed that of North America.

Saturday, February 17, at Hubbard Memo-
rial Hall—"Across South America." Illus-

trated. Mr Alvah D. James.

Tuesday February 20—"My Captivity in

Morocco." Illustrated. Mr Ion Perdicaris.

Friday February 23— "The Personal
Washington." Illustrated. Mr W. W. Ells-
worth of the Century Company. This is not
a lecture in the ordinary sense of the word,
but it is an exhibition through the medium
of the stereopticon of the greatest collec-
tion of prints, manuscripts, and letters refer-
ring to the personal side of Washington
ever brought together.

Friday, March 2—"Our Immigrants: Where
They Come from, What They Are, and

What They do After They Get Here." Illus-
trated. Hon. F. P. Sargent, Commissioner
General of Immigration.

Thursday, March 8—"The Russian Peas-
ant." By Frank G. Carpenter. Illustrated.

Friday, March 16—"Oriental Markets and
Market Places." By Hon. O. P. Austin, Chief
U. S. Bureau of Statistics. Illustrated.

Friday, March 30—"The Total Eclipse of
the Sun, July, 1905, as observed in Spain."'
By Rear Admiral Colby M. Chester, U.S.N.,
Superintendent U. S. Naval Observatory.

Tuesday, April 13—It is hoped that official

business will permit the Secretary of the
Navy, Hon. Charles J. Bonaparte, to
address the Society on "The American
Navy."

Scientific Meetings

Hubbard Memorial Hall, 8 p. m.

Friday, February 9
—"The Introduction of

Foreign Plants." By Mr David G. Fair-
child, Agricultural Explorer, U. S. Depart-
ment of Agriculture.

Friday, March 9
—"The United States

Bureau of the Census." By Hon. S. N. D.
North, Director, Bureau of the Census.

Friday, March 23—"The Death Valley.'
r

By Mr Robert H. Chapman, U. S. GeologicaL
Survey.

Friday, April 6—"Hunting with the
Camera." By Hon. George Shiras, Member
of Congress from the third district of Penn-
sylvania.

Friday, April 20—"The Protection of the
United States Against Invasion by Disease.""
By Dr Walter Wyman, Surgeon GeneraL
Marine Hospital Service.
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MOROCCO, "THE LAND OF THE EXTREME
WEST"

AND THE STORY OF MY CAPTIVITY

By Ion Perdicaris

The following article is the substance of two addresses to the National Geo-
graphic Society, November 17, 1905, and February 20, 1906. In the first address

Mr Perdicaris described the government and people, and in the second his capture

by Raisuli and his experiences with that remarkable man. For the very unique and
instructive pictures, excepting those on pages 136 and 13/, the Magazine is also

indebted to Mr Perdicaris, who sent to Tangier specially for them. The pictures

on pages 136 and 137 are from photographs presented by Mr David G. Fairchild.

to

IN
the attempt of the French

secure a permanent control in

Morocco, in the intervention of

Germany, and in the assemblage of a Mo-
roccan conference at Algeciras in Spain,

we may witness the prelude to the closing

act in the drama of Moorish independ-

ence. Very possibly the young Sultan,

Abd El Aziz ;* may prove to be the last in-

dependent ruler of the Drisite dynasty

—

a dynasty which dates back no" less than

some 1,200 years.

According to the chronicler, Ibn Khal-

dun, in 788 Idris, a great-great-grandson

of Hassan (who was a son of Ali and of

Fatima), had fled from Arabia, and,

*The Turkish form is Abdulaziz, the Arabic
is \1h1 El Aziz.

passing around by the Desert of Sahara,

had come up to Tangier, where he was
amicably received by the Berbers. Ed
Dris or Idris, as it is pronounced, was
fleeing from the dread of death at the

hands of the Khalif El Mehdi.
It may seem rather a far cry from cir-

cumstances connected with the present

day to go back so far as to this date of

788 ; but, curiously enough, no less than

four of the chief personages who were
concerned either in my capture or in my
subsequent release were all descendants

of this very Idris : First, the Sultan of

Morocco, who paid the indemnity of

$70,000 in order to secure my release;

secondly, the young chereefs of Wazan,
who brought up a relief expedition to
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bring me supplies and who remained
with me ; and, thirdly, Raisuli, who was
my captor.

The fact which I gave you here con-

cerning this Idris and a good deal of the

other matter is taken from the first

volume of M. De Slane, page 24, of "Le
Tresor de Chronologie du Moyen Age de

Maslatrie," which is one of the most com-
plete and celebrated chronicles which we
have. It had pleased me to place myself
thus, as it were, on the boundary at

Tangier between our Western life and the

life of the East—of the old world. But it

was one thing to look, as it were, from
one's windows out upon conditions which
were precisely like those of the time of

Idris, or even farther back; it was quite

another thing to be snatched away from
one's home and friends and family and to

be plunged into the lawless condition of

such a period.

THE LAND OF THE EXTREME WEST

El Moghereb is the name by which
Morocco is known in native official docu-
ments. The inhabitants, however, speak
of their country as "El Gharb." This
term, "El Moghereb," signifies the land

of the extreme west—that is, of the ex-

treme west of the African Continent. It

is probably derived from the verb which
means to sink, or the sunset; so that in

English it is sometimes described as the

sunset land. The varied domains of this

vast territory—almost as large as either

France or Spain—are protected from the

desert winds which sweep over Algeria
and Tunis by a barrier of snow-capped
mountain ranges—those of the greater

and of the lesser Atlas, forming, as it

were, a huge backbone. And just oppo-
site the Straits of Gibraltar a spur strikes

out and runs down at right angles to the

seacoast and terminates in an abrupt
eminence known to the ancients as Mount
Abyla and to the Arabs as Djebel
Moussa. The range itself is known as

the Riff Mountains, and offers a splendid

barrier or defense toward the east—that

is, toward Algeria. It was among these

mountains that we were taken prisoners.

The population of Morocco has been
variously estimated at from so trivial a

number as four million up to seventy
million ; but, as none of our authors who
have made these statements have been
able to base their reports upon any cen-

sus, it is the vaguest kind of guesswork.
The country gives to strangers who do
not know it the impression of being very
sparsely populated, because the natives

avoid the neighborhood of the high-

roads. This is due to the continual pas-

sage of troops, and because the inhabitants

are subjected to what is called the system
of supplying "moona"—a system which
enables travelers to procure letters from
the government. These letters entail

upon the inhabitants of the roads the

necessity of supplying food, not only for

the travelers themselves, but for all their

escorts ; so that it is a very serious tax

;

and the natural consequence is that the

inhabitants avoid the neighborhood of the

highroads as much as possible. There-
fore the travelers going back and forth

see very few inhabitants in the few vil-

lages that still remain. But people who
know the country better—the merchants
and others who travel in the country it-

self—realize very soon that it is much
more densely occupied than would ap-

pear from the highways.

THE BERBERS—THEIR ANTIQUITY

About two-thirds of this population are

probably Berber or of Berber descent.

These Berbers are the aborigines. They
are a purely white race and a very ener-

getic and vigorous people. The term
"berber" itself is possibly derived from
the Semitic root her, which means land.

Therefore "berber" would mean "land

of the land ;" or it may be simply a cor-

ruption of the Greek term "Barbaroi,"

applied by the early Greek navigators to

foreigners in general, but more especially

to all this coast along the southern shore

of the Mediterranean. Hence we have
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the nomenclature of the Barbary States,

including Barka, Tripoli, Tunis, Algiers,

and Morocco.
These Berbers antedated Phoenician,

Carthaginian, Roman, Gothic, Byzantian,

and Arab occupation by centuries upon
centuries ; it is probably one of the oldest

races ; and there are certain ethnologists

at the present day, at the head of whom
is an Italian writer named Sergi, who
maintain that the theory of those succes-

sive invasions of Caucasians, about which
we have all read, and which are generally

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 quite like

the pictures also of some of the ancient

Egyptian dynasties.

THEY HAVE ALWAYS WITHSTOOD
SUBJUGATION

These people have always been op-

posed to any attempt to bring them under
control, and they have never been kept in

subjection by any of these successive

governments for any great length of

time. Their desire is never to recognize

any more authoritative control than that

of their own village elders. It is from
this race that the two great sects of the

early church of the fourth and fifth cen-

turies, known as the Donatists and Cer-
cumceliones, are descended. These were
really a sort of Christian nihilists, a sect

which swept away many of the towns and
villages of the Roman senators—a de-

struction which was finally completed by
the great Arabic invasion which swept
over much of that country, and which
seems to have been itself on very friendly

terms with these Berbers.

The Berbers, as you are all very well

aware, joined the Arab invaders and
formed a large contingent of the Saracen
tribes who overwhelmed the Gothic kings

of Spain. They did not speak of them-

selves generally as Berbers ; they called

themselves Schleuh, and described the
various dialects of their tongues as of

the Schilhak language. They could not
even understand or communicate with
the Arab tribes without an Interpreter.

Some of them learn Arabic, but many of

them cannot communicate at all with
their fellow Arabian laborers.

The name "Morocco" can be traced to

the Roman designation of Mauritania,
the natives being called in Spanish
"Mauros," "Moriscos," and finally

"Moros," and hence in English "Moors."
The word "Morocco" may also be an ef-

fort at approximation to Marekshe, the

southern capital of the country which we
know as Morocco City. Whatever may
be the origin of the term "Berber," these

people speak of themselves as "Schleuh."

When the successive Arab invasions,

beginning in 711, broke upon the country
(that was in the year 200 of the Hegira)
this Berber population was ultimately

driven by the Arabs from the plains and
from the richer valleys and forced to take

refuge among the Atlas Mountains ; and
in these mountain ranges they have al-

ways remained, a thorn in the side of the

Arab rulers and a great menace and
danger to the people of the lowlands,

whenever the central authority was
weakened by a disputed succession with

a feeble Sultan at the head of affairs.

THE JEWS ARE AN IMPORTANT EACTOR

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
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comes from a very curious feature in tbe

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

man)- 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.

THERE IS NO DISTINCTION OE COLOR LINE

Another element were the negroes

from Soudan, from which the famous
Bokhari guards were recruited. Some
of these negroes occupied very high offi-

cial positions. I may say, as it is an in-

teresting question to us here, that after

the death of the late Sultan of Morocco
there was an interregnum of six years

before the young Abd El Aziz was old

enough to take the reins of power. Dur-
ing that time a negro regent named
Ahmid ben Maussa governed, who was
one of the most able rulers Morocco has

ever had. He kept the country in perfect

order and was very much respected by all

who knew him.

There is no distinction of color line in

Morocco. The question is simply what
is a man's capacity. It does not matter

what the shade of his complexion is in

the least. The gentry of the country are

mostly drawn from those Moors who
were expelled from Spain, and who re-

turned to Morocco. All those who have
any descent from the Prophet are called

Chereefs. This word is derived from the

root "Churf," which means to grow old

—

to grow old with honor. To say that

anything is churfa means that it has be-

come distinguished through time and cir-

cumstance. So that this is a sort of title

of nobility—religious and secular.

THE BETTER FAMILIES

Some of the better families still claim

that they preserve the keys of the houses

occupied by their ancestors in Granada,

Cordoba, and Toledo and the other

Spanish cities. The women of some of

these families at the notheastern capital,

Fez, wear embroidered upon their high
scarlet head-dresses a golden key, a sort

of symbol of this descent. I know some
of these families who claim to still pos-
sess these keys, but I have never seen any
of the keys. One consequence of the ap-
parently long residence of the ancestors
of these particular families in Spain is

the extraordinary fairness of the com-
plexion of a great many of their descend-
ants even at the present time. For in-

stance, the minister of foreign affairs at

Tangier, Hadj Mohammed El Torres,,

whose name you sometimes see in the

papers, is as fair as any person in this

room, and, as his name indicates, he is a
descendant from one of these very fami-

lies from the city of Tetuan. The expla-

nation of this fairness of complexion is

supposed to be the well-known fact that

many of these Mohammedan chieftains

of Spain intermarried with Gothic wo-
men. They are very proud of this and
strive to keep it up and not to cross their

blood. Consequently strangers who visit

Morocco are very much astonished to-

find so many absolutely white men.

THE SULTAN HAS NEVER ACKNOWLEDGED-
ALLEGIANCE TO ANY OTHER POWER

The Sultan, as you all know, is an
autocrat. Neither he nor his ancestors

have ever acknowledged allegiance to

any other power. The confusion which
exists on this point among so many peo-

ple in this country is due to the fact that

the neighboring province of Algiers was
for a long time under the control of

Turkey and was governed by Turkish

beys. But the Sultan of Constantinople,

who greatly desired to extend his control

over Morocco, was never able to do so on
account of the opposition of the dynasty

and especially the strong opposition of

the Berber tribes inhabiting the range of

hills between Morocco and Algeria. They
never allowed the Turkish government

or its representative in Algeria to get a

foothold in their own territory.
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The authority of the Sultan may be

described as somewhat tempered by the

Ulema. These Ulema are the "learned in

the law." The name comes from the

verb "elm" or "ulm," which means "to

learn." They, together with the Chereefs
and the Marabouts, are really the only

authentic representatives of popular opin-

ion in a country where there is no press.

One of the greatest mistakes that this

young Sultan committed after the death

of that great negro regent was that he

paid no attention to the opinion of these

Ulema. He has had occasion since to

greatly repent of this error.

THE LAWYER IS ALSO A CLERGYMAN

There is no distinction between pro-

fessors of law and theology in any Mo-
hammedan country, for the reason that

the whole code is extracted from the

Koran itself ; it is based upon Koranic
precepts or on the various Hadiths. The
Hadiths are the traditions, the sayings,

attributed to Mohammed or to his imme-
diate successors. From this work we get

the whole body of the law ; so that any
one who is a member of this class of the

Ulema or who, in other words, has taken

his degree at the university or at the

great mosque of Idris may be either a

cleric (or divine) and go into the

mosques and preach, or he may enter the

mosques to devote himself to education

as a professor. It all depends upon his

power to attract classes. He does not

have to ask permission from any au-

thority, but can take up his quarters

and hold forth, as lawyers and clergy all

pass through exactly the same education

and can occupy at pleasure one post or

the other. Indeed, my family solicitor at

Tangier was an incumbent of -the prin-

cipal mosque there and read the service

regularly every Friday. He was a capa-

ble gentleman and, so far as my ex-

perience with him went, a very honorable

and straightforward character, with a

good deal of capacity.

Now, unfortunately these traditions do

not come to the people directly. They
have gone through the hands of a series

of commentators, from whom are derived
the different religious sects, of which there

are four very prominent ones. They are
called the Hanifi, the Chaafi, the Hanbali,
and the Malaki. This last is the prev-
alent sect in Morocco. The only Mo-
hammedan countries I know which are
followers of this particular rite, which is

the most narrow of all the sects of Mo-
hammedanism, are Morocco and Af-
ghanistan in Asia.

To come back to the situation in Mo-
rocco, I should tell you a little about the

peculiarity of the government. The gov-
ernment functionaries, from the Sultan
down to the lowest grades, form what is

called the Mekhazen, which is derived

from a verb "hzn," meaning "to bind."

I believe the word was first applied to

that portion of the land or of the crops
which, according to tradition, was set

aside for the government and over which
administrators were appointed. As the

Sultan of Morocco and his cabinet min-
isters were the chief administrators of

this treasury or magazine, they are the

beneficiaries of the term and they are

called the Mekhazen. The government
of Morocco is always spoken of as El
Mekhazen and the officials, from the Sul-

tan down to the guards and minor em-
ployees, are termed Mekhaznia. Curi-

ously enough, from this word Mekhazen,
meaning "a warehouse," we probably get

our expression "magazine."

The Sultan resides half the year at

Fez, founded in 807 by the same Idris,

and the other six months at Marakche,
founded in 1130, during the reign of Abd
El Mumin, the monarch who built a great

tower at Rabat and who also played a

great role in Spain. Some of the prin-

cipal Saracenic buildings there were
erected under the influence of his reign.

THE DIPLOMATIC CAPITAL

Tangier became the diplomatic capital

on account of the extreme inconvenience
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to the foreign legations, with all their

ministers and family establishments, of

being obliged to follow the court in its

continual migration from one capital to

the other, across the country where there

are no roads and many dangerous rivers

to be traversed. Therefore the foreign

consuls who would not have been safe in

the interior remained at Tangier, and the

Sultan appointed officers and delegated

ministers of foreign affairs and of finance

to treat with them at Tangier. Hence it

is only occasionally, when some question

of great importance has to be negotiated,

that special missions are sent to the

capital where the Sultan happens to re-

side. It is a very great affair, the de-

parture of these special missions with

their numerous guards. Great prepara-

tions are required, and it is quite an im-

posing sight to see the minister with his

secretaries and attaches and his own le-

gation guards, together with the imperial

escort and standard in front, leaving

Tangier on one of these expeditions.

The name by which Tangier is known
to the Arabs is Tanja. Tanja means clay.

It also means a little clay vessel for cook-

ing that the natives employed. Curi-

ously enough, the classic name was
Tingis, which is not very far removed
from the term Tanja. I suppose we got

our expression Tangiers from an attempt

of the English geographers to make the

name conform to Algiers. Now Algiers

itself is quite a misnomer, because the

Arabic name for Algiers is El Gezire,

meaning the city of the isle, from an
island off the coast. They called the

province itself "Ber El Gezire," the Land
of the Island. The Roman name of the

province about Tangier was Tingitania,

established during the reign of Emperor
Claudius.

TANGIER AT ONE TIME BELONGED TO
ENGLAND

In 1580 Alphonso of Portugal oc-

cupied Tangier, and in 1662 it was ceded

to England as a part of the dower of the

Princess Catharine Braganza when that
princess married Charles II of England.
Another part of her dower was Bombay,
which was the origin of the great Anglo-
Indian Empire. The Moors were just as

well armed as the British in those days,
and, owing to the improvidence of Char-
les II, they were a good deal better fed,

because the garrison which occupied Tan-
gier was left so unprovided with food
that upon some occasions the men were
obliged to sell their armaments and shoes
and clothes in order to get a little money
to buy bread. In those days the arms of
the Moors were probably superior tO'

those of the English, and the latter were
not able to hold the place long, owing to
the constant attacks of the Moors. There
are, however, some very well-known
names that appear on the register during
that English occupation of Tangier. We
have the Earl of Teviot, Lord Dartmouth,
Pepys, notable for his diary, and the Rev.
Launcelot Addison, the father of Charles
Addison, the writer ; and in a work which
is extremely interesting, by Lieutenant
Colonel Davis, "The History of the
Second Queen's Royal Regiment" (now
the West Surrey), it is stated that John
Churchill began his military service in

Tangier under the command of Colonel
Kirk, who played such a sanguinary role

in the Cromwellian wars of England dur-
ing Jeffreys' sanguinary assizes.

In reading John Morley's life of Oliver
Cromwell I found to my great surprise

that one of the regicides, General Fleet-

wood, who married Oliver Cromwell's
daughter, was confined in the Moorish
castle at Tangier ; and there is a letter on
record from his wife petitioning that he
might be removed to some establishment

in England, where she might provide him'

with the necessities which his station re-

quired. This particularly interested me,
as my youngest stepson, who has fre-

quently resided with me in Tangier, is a
direct descendant of this same General'

Fleetwood.
Another little incident that amused me
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A Moorish Saint of Most Unsaintly Character, 6 feet 5 inches in height
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A Peasant Berber Woman with Her Child, coming into Tangier along the Beach,

Probably from the Province of Angera
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From a photo by Underwood & Underwood, Copyrighted

Crossing a Stream in Morocco, near Fez, one of the two Capitals

A typical view of the country



i34 The National Geographic Magazine



Morocco, the Land of the Extreme West 135

<L>

O
l-i

a
'Sec

a
o3

+j
03

t+
O

>
J-i

a-

a3

O

a3

J*a



136 The National Geographic Magazine

Photo from David G. Fairchild

A Type general throughout Morocco and its Neightor, Algeria
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Photo from David G. Fairchild

A Moorish Belle
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Aidonia, the Summer Residence on the Spartello Headland of Ion Perdicaris

The scene of his capture by Raisuli. The house faces the sea, which is obscured in this picture

was that on coming here on the steamer
last spring I was told on board ship that

there was a family in New York called

Tangier Smith; that the founder of this

family had been one of the English offi-

cials at Tangier during the English occu-

pation of those 22 years, and that the

family had always been known as Tangier
Smith ; that the official in question re-

turning to England had secured a grant

of land in Long Island from King
Charles, and had thus helped form one of

our oldest settlements in colonial times.

I was wondering whether my informant
was not inventing all this for the sake of

telling a good story ; but when I went to

one of the hotels in New York the very
next name to mine on the register was
Mrs. Tangier Smith.

Up to about 1839 the naval power of
the Sultan was supposed to be equal to

repelling any aggression by any of the

greater maritime powers, and some of
the minor European states actually paid

an annual indemnity to the Sultan of Mo-
rocco in order to protect their flags from
aggression by the Salee rovers.

The Sultan fitted out these pirate ships

to go forth and capture vessels and bring

them into port and hold the crews for

ransom. If they were not ransomed the

crews were sent up in the interior to
work in gangs.

The suppression of the rovers was
largely due to the attitude taken by the

United States, together with other powers
like France and England, and to men like

Decatur and Stockton.
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View in the Grounds of Aidonia. The Flower~Garden

THE ENTRANCE OF FRENCH INFEUENCE

On August 6, 1844, the French bom-
barded Tangier. This was a retaliation

for the protection which the Moorish gov-
ernment had afforded the Emir Abd El
Kader, who had taken refuge with his

forces upon Moorish territory when he

was pursued by the French. In i860 a

Spanish force under General Primm
marched up from Seutta to Tetuan and
took that town after six weeks of .severe

fighting. Afterward the Moors recovered

the place by means of a heavy indemnity

;

but they had learned one great lesson,

viz, that the wild charges of their own
cavalry were helpless to protect them
against troops who were supported by
modern field artillery. This event led to

an extraordinary change in the attitude

of the Moorish government and people

toward foreigners. However, this more
amicable behavior of the natives was not

due to any liking for us, but rather to the

fear entertained of their own authorities,

who, under pressure from the foreign

consulates, punished with extreme sever-

ity any aggressions.

The natives soon learned to value the

intervention of foreigners in their behalf,

and even sometimes paid a considerable

price for such protection against the cruel

exactions of their own governors. Not
only did foreigners enjoy a remarkable
security, at least in the neighborhood of

the coast, but their position during the

entire reign of Umlai El Hassan might
be described almost as that of privileged

guards of the nation—a position which I

regret to say was often abused by officials

and especially by the native proteges of

the various consulates.
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THE BEGINNING OF DISORDER

In 1894 Umlai El Hassan died. This

Sultan was perhaps the ablest ruler Mo-
rocco ever enjoyed, and was as remark-

able for his personal appearance as for

his courteous manner and. signal merits.

His young son, Abd El Aziz, nominally

The British Consul at Tangier, to the

left, and to the right Kaid Sir Harry
Maclean, late Commander and Mili-

tary Instructor of Sultan's Forces

succeeded to the throne upon his father's

death, but did not assume the reins of

power until the decease, in 1900, of the

Great Vizier, Ben Hamed Ben Mousa.
A year or two later an adventurer known
as Gilali El Zarhmni, an alleged elder

brother of Abd El Aziz, and many of the

Berbers in the neighborhood of Fez r

rallied around this Pretender and even
threatened Fez itself. For a short time
the Sultan's troops were so aroused that

many of them deserted with their arms to

the enemy, and the Sultan himself barely

escaped capture. Since this experience

Abd El Aziz has not ventured to leave

Fez, excepting for a few weeks on a

single occasion, lest the city should open
its gates to the Pretender.

The weakening of the Sultan's hold

upon power was followed by a marked
alteration in the attitude of the natives

toward foreigners—Europeans or Ameri-
cans.

It was evident that the singular im-

munity and advantages we had so long
enjoyed no longer existed, and it became
a question as to whether it was wise to

remain in the country. There were,

however, many reasons why I hesitated

to abandon my considerable interests in

the country. I was at the time president

of an international commission charged
with the administration of the town of
Tangier; nor did I imagine that I my-
self would be exposed to any immediate
danger, much less that I should be car-

ried off as a hostage by the Berbers, or

that the squadrons of our navy and the

orders of my release here in Washington
would become factors in the immemorial
struggle between the Berbers of El
Moghereb and the Sultan of Fez and
Morocco.

THE SURPRISE AND CAPTURE

We had moved up two days before this

startling event to Aidonia, our summer
residence, on the Spartello headland
about 5 miles from Tangier. The house
which we had here erected is an unpre-
tentious villa overlooking the entrance to

the Straits of Gibraltar and surrounded
by grounds some 300 acres in extent, em-
bracing many varied features of wood-
land and of precipitous rock. This lovely

locality has, however, been sadly spoiled

for us by the alarm and insecurity caused
by the Raisuli raid.
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Remains of a Roman Bridge not Far from Tangier

The memory of that evening is indeed

associated with an ineffaceable sense of

horror. We had gathered in the draw-
ing-room directly after dinner, when we
were startled by loud screams from the

servants' quarters. Followed by my step-

son, Mr. Cromwell Varley, whose wife
and two daughters, just home from
school at Geneva, completed, with Mrs.
Perdicaris, our family circle, I rushed
down a passage leading to the servants'

hall, where I came upon a crowd of

armed natives.

Even then we did not realize our dan-
ger, but thought these intruders might be

a party from a neighboring village. Our
night guards were supplied from this

hamlet, and we supposed that they, like

ourselves, had rushed in to learn the

cause of the uproar, which we, at the

moment, attributed to some renewal of a

quarrel that had broken out on a previ-

ous occasion between a young German
housekeeper and our French chef de

cuisine, when the latter, irritated by some
insulting allusion to the French defeats

at Metz and Sedan, had attacked the

housekeeper, when, as now, we had been

startled by her screams.

As I turned to inquire of these natives

who crowded about me as to what had
occurred, I saw some of our European
servants already bound and helpless and,

at the same moment, we ourselves were
assailed by these intruders, who struck

us with their rifles. At the same instant
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our hands were roughly twisted and
bound behind our backs with stout pal-

metto cords that cut like knives.

Varley, who made a fierce resistance,

was handled with more violence. Indeed
I thought the rifle blows would split his

head, while his hand was cut to make him

Once outside, our assailants endeav-
ored to drive us down to the stables,

but we managed to make our way toward
a guard-house, where a couple of govern-
ment soldiers were stationed rather as

gatekeepers to attend visitors than for

any purpose of defense.

A Group of Camels Passed on the Way to Tsarradan. The Site of Our Captivity

let go his hold upon one of the gang,
whom he had liked to have strangled.

At this moment the housekeeper, hear-

ing our voices, rushed across the hall

from her dining-room, where she had
locked herself in, and, just as we were
driven out of doors, we saw a blow aimed
at her head and she fell to the floor. This
was the last we saw, then, of any one in

the house where I have never since set

foot.

RAISUIvI

By a lamp in front of this building we
saw our guards, our gardeners, and other

native servants under cover of the rifles

of another party of mountaineers, while

a little apart stood their leader, a man of

fine presence, attired in the handsome
dress worn by the native gentry. One of

my men was reproaching this personage

bitterly for this unprovoked aggression.
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The leader of the mountaineers raised

his hand and, in low but emphatic tones,

declared that if no rescue were attempted

nor any disturbance made, no harm
would befall us and in a few weeks we
should be safely back among our people,

adding, "I am Raisuli ! the Raisuli !"

—

surrender any money or valuables in the

house, and that some political object had
probably dictated this attack—one which
had been so unexpected and suddenly

executed that neither our guards nor our

grooms and gardeners, nor the Spanish

workmen employed upon the estate, nor

A Waterwheel Driven by a Donkey on the Road to Tsarradan. Raisuli's Stronghold

Notice the earthen jars and the blindfolded animal

this, as I afterward discovered, being his

clan appellation, since this chereef, or

native nobleman, is known among his

own followers as Mulai Ahmed ben Mo-
hammed, the Raisuli.

On hearing him declare his name I felt

at once that the affair was possibly more
serious than I had hitherto anticipated,

since the presence of this insurgent chief-

tain meant more than a mere summons to

we ourselves had been able to make any
defense, all of us having been simultane-

ously attacked and overpowered before

we were aware of any impending danger.

Raisuli had indeed been reported to be

on the warpath for some time past, but

as his operations had been confined to

outlying native villages or to the smaller

towns, no one imagined he would attack

any one in the immediate neighborhood
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Encampment of Migratory Shoemakers Outside of Tangiers

These shoemakers live in the mountains and every year come down to camp for a month here
while they make and repair the shoes of the people

of Tangier—where I myself, as president
of an international commission that ad-
ministered the affairs of the town, was in

a position to requisition by telephone the
entire available military force.

Approaching him, bound as I was and
in evening dress, I said to him in Arabic,
"I know you by name, Raisuli, and I ac-

cept your safe conduct, but we cannot go
with you thus. We must have our over-
coats, hats, and boots."

"Which of your servants shall I have
released to return to the house for what
you require?" replied Raisuli.

I selected Bourzin, the younger of the

guards, on duty that evening. On in-

dicating Bourzin, his bonds were cut and
he was released; but as he did not im-
mediately reappear, Raisuli became im-
patient ; still he allowed another of my
servants, a Spaniard, to also be released,

and the latter quickly executed his com-
mission. We had not time, however, to

put on our boots before we were hur-

riedly made to mount.
Several of our horses had been brought

up from the stables, but either because
it was feared that Varley might escape or

because he had been wounded, he was put
upon a mule which the mountaineers had
brought with them, while I was allowed

to select which of my animals I would



Morocco, the Land of the Extreme West 14.5

Moorish Women at the Spinning-wheel Waited on by a Slave

ride. As I apprehended a long journey,

I chose the youngest and most spirited of

my horses.

Before we mounted our hands were
freed, upon giving our parole that we
would not endeavor to escape. This was
an immense relief, for those palmetto

bonds cut into the wrist, while the con-

strained position of our arms amounted
to torture.

We were not, however, allowed to hold

the bridle ourselves, but were led off by
the mountaineers, whose rough handling

threw my horse into such a frenzy that it

was with difficulty that I could keep my
seat.

Just as we were starting, Bourzin re-

appeared and volunteered to accompany

me, to which Raisuli assented, and this

attendant was also allowed a mount.
Two of the mountaineers clambered

upon Varley's horse, a big chestnut,

which was not saddled, while the saddle

which had been hastily placed upon my
horse was one that had been cast aside

and the girths were rotten.

As I learned afterward, this selection

was due to a mistaken attempt of one of

my grooms to save our saddles. He did

not realize that they were required for

our own use, and when he had been
ordered to produce the saddles, had
thrown this one to the mountaineers, de-

claring that the good saddles were all

under lock and key at the house—a mis-

taken zeal, which cost me, later on, a seri-

ous accident.
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Photo by Underwood & Underwood, Copyrighted

Courtyard of a Moorish Residence in Fez Showing Decorated Doors

The decorations which resemble inlaying in appearance are painted on wood

THE EXPERIENCE OE THE LADIES

Thus we were led off along the dark
avenue beneath the overhanging branches
of the trees.

"At least," I thought to myself, "At
least the ladies know nothing of this

horrible misadventure !" since I pictured

them as still awaiting in the drawing-
room our return from the servants' hall,

to explain the uproar and the screams of

the women.
Very different, however, had been the

alarming experience of the other mem-

bers of the family during the few minutes
which had elapsed between our leaving
the drawing-room and our departure with
the mountaineers. As we learned six

weeks afterward, the ladies had presently
followed us from the drawing-room, but
when they reached the servants' hall we
had already been driven out of doors.

As Mrs. Perdicaris endeavored to
join us, one of the mountaineers, seizing

her, threw her violently backward, down
a half flight of stone steps onto the pave-
ment, while Mrs. Varley was pitched on
top of her.
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The women servants, who alone had
not been bound, assisted the ladies to rise,

and one of the women rushed past the

mountaineers to the telephone, and before
these savages realized her intention she
called up the central office at Tangier, tell-

ing them of the attack and of our capture.

Before she could say more she was torn
from the instrument by the angry natives.

At the same moment the screams of
a pretty native servant struggling with
the men, who were dragging her off,

aroused my wife, who, despite the fact

that she was seriously hurt from her fall,

rushed to the woman's assistance and
Ayesha's cowardly assailants, fearing
Raisuli's displeasure, hastily retired,

balked of their proposed prey.

Mrs. Perdicaris was then herself as-

sisted to the front hall opening upon the

portico or pergola, where she came upon
Bourzin. Instead of bringing us our
things, Bourzin stopped to reassure my
wife, inventing a statement to the effect

that I knew the leader of the band and
had in the past rendered Raisuli a great
service, and that we were now amicably
coming to some arrangement, but should
any disturbance be made, that all of us,

both the family and the servants, might
be killed.

As my wife listened she heard my
voice from without as I addressed Raisuli

and, noticing that I did not speak in

tones' either of excitement or alarm, she

concluded that Bourzin was telling the

truth ; consequently she waited near the

door for my return, and in the meantime
Bourzin slipped away, unnoticed, to re-

join me.

the; march by night

Needless to say the ladies waited in

vain for our return, and when at last they

ventured out onto the pergola all was
silent. We had disappeared.

As for ourselves we were led rapidly

along the avenue leading away from the

direction of the town, our horses being
forced over the drv stone wall which en-

circles the property and driven along by
many a blow from the rifles of our escort,

as the men dragged the unwilling animals
over rocks, through the underwood and
brambles, and across the numerous water-
courses, down toward the plain of Bu-
bana to the west of the town.
How different the familiar locality, the

scene of many an exciting steeple-chase

or game of polo, looked as we now ne-

gotiated its water jumps and barriers in

the darkness. Here and there we came
unexpectedly to the steep cuttings of

water-courses or to deep pools, which our
captors made no attempt to turn nor to

choose the easy places ; but as the fellow

who held my bridle would hesitate upon
the verge of such descents, my horse,

pressing forward to escape the blows
from the rear, would either step upon the

heels of the man in front or push him
unexpectedly over the edge, when all

three of us would come rattling down
into the water, into which we splashed,

stumbling over the big boulders, each

such incident terminating in a sharp blow
upon my horse's nose, administered by
the angry native so soon as the latter re-

covered his footing.

Ultimately I was, however, grateful

even for these unpleasant interludes,

since I was thus kept from reflecting

upon the ulterior anxieties implied by our
capture, owing to the effort to keep my
seat in the saddle.

After circling around the town at a

distance of several miles, our party

struck across the fields toward the east,

making in the direction of the track

leading to Tetuan. Here the going was
easier and we had more time to consider

our situation. Varley and I, however,

were intentionally kept apart from each

other.

Later on we found ourselves for a few
moments within speaking distance, and
my companion asked how I thought this

business likely to end.

"From what I have heard of Raisuli's

character," I replied, "I hope we may not
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be ill-treated, for should it be deemed
necessary to starve or torture us into

signing for a heavy ransom, I believe we
shall be left to these ruffians. So long as

Raisuli himself is in view, I do not think

we need apprehend any violence."

"I do not see him anywhere at present,

do you?" inquired Varley.

The men who led our animals now
warned us to be silent. It was therefore

with a distinct sense of relief and satis-

faction that, just as dawn broke and
when a halt had been called on a hillside,

we saw Raisuli himself emerging from
the gloom.
As he rode up I recognized the horse

on which he was mounted as one I had
lately purchased for my wife. This horse

had been admirably broken to the saddle,

but so soon as he was left to his own de-

vices he became a terror to the grooms.
What, then, was my surprise to see the

horse kneel in order that Raisuli might
dismount, and, after the latter had
thrown the bridle carelessly over the

horses's neck, the animal stood, never
offering to move as Raisuli advanced to-

ward me.
Hastily dismounting, I approached the

chieftain, insisting that I should be al-

lowed to communicate with my friends,

explaining to Raisuli that I was an in-

valid and that unless I could procure the

remedies I required he might at any mo-
ment have a dead prisoner instead of a

live one on his hands.

Raisuli made no answer; he merely
drew forth from beneath his mantle a

carnet or book, from which he extracted

a sheet of European note paper, an en-

velope, and a pencil, which he handed me,

none of these being articles used by na-

tives.

I at once wrote to my wife, and then

asked if my letter could be sent to El
Minzah, our town residence, whither I

presumed that my wife would have gone
after what had occurred at Aidonia on
the preceding evening.

Raisuli asked me whether I could

guarantee that his messenger would not
be arrested at Tangier.

I answered, "Certainly ! My people
will realize that any such detention would
injure me !"

Hereupon he called one of his follow-

ers and taking the man aside gave him
his instructions.

From where I stood I could see that

the messenger did not at all relish these

orders. However, after further insist-

ence, the man looked up to Raisuli with
an expression of devotion, and, stooping,

kissed his leader's mantle in token of
submission.

I then bethought me also of writing to

the young Wazani chereefs to come up
and negotiate my release. To this second
request Raisuli did not so easily accede.

However, ultimately he produced further

paper and envelopes, and the messenger,
taking both my missives, mounted one of

my mules and rode back to Tangier.

We were now furnished with turbans
and Moorish haiks or mantles, as the

party did not wish to have it seem that

any strangers or Europeans were with

them. As the sun rose above the hills

these mantles and the turbans added to

our discomfort, as the heat became more
and more oppressive.

About one o'clock we were halted for

stream ,and the two natives who preceded

me, mounted on Varley's horse, allowed

the animal to drink.

In vain I endeavored to prevent the

man who was leading my gray from ap-

proaching the chestnut, as both horses

were great fighters ; but the thick-headed

mountaineer, paying no attention to my
admonitions, led my horse into the

stream.

In a moment the two animals were
upon each other, while the natives were
falling about in the water, which was full

of great boulders, in the midst of which,,

the two horses reared and bit and fought

each other, while I kept my seat as best I

could under these trying circumstances.

Luckily I did not fall and ultimately
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both horses and their leaders were
dragged out onto the further bank by the

united forces of the entire party and we
proceeded on our way.
About one o'clock we were halted for

luncheon in a valley between the hills,

where there was neither shade nor cool

water to drink, and the only food pro-

duced consisted of a few very gritty

dried figs, a little hard and pungent
cheese made from the milk of goats, and
a glutinous and limp, yet exceedingly

tough, galette or cake, which is the only

form of bread used by the poorest natives.

The few mouthfuls I tried to swallow
sickened me, so we were only too thank-

ful to mount as soon as we could.

In vain I tried to learn where we were
going. Raisuli had remained in the rear

and the surly mountaineers would not

answer our queries.

THE, COUNTRY TRAVERSED

The ascent, whither our course now
led, became steeper as we penetrated

further among the hills, and about four

o'clock I met with the accident I, had so

long apprehended.
As we came to the bank of a rapid tor-

rent, that was confined between steep and
slippery rocks, my gray took the water
jump; but not so did the sullen native

who held the bridle ; consequently there

was a crash and, my horse rearing to re-

cover himself, the rotten girths parted,

and away went both the saddle and rider,

backward down the steep declivity. It

seemed to me yards before I brought up
on a ledge of rock with, as I for the mo-
ment apprehended, a broken back and
dislocated thigh. Here I lay quivering

with pain until Varley came up, and, a

little later, Raisuli. I told him of how
the man's stupidity had nearly cost me a

broken limb.

Raisuli reproved the man in question,

and this fellow was replaced by another

guide or jailer. I was hoisted with diffi-

culty upon the saddle, now fastened on

by palmetto cords, and we proceeded
upon our melancholy journey. I felt I

could not long endure the pain due to my
fall, since my leg was already swollen

from the thigh to the instep, while I was
also numb with the weariness of this pro-

tracted ride, which had already lasted

throughout the entire night and the bet-

ter part of the day.

Every hour the country grew wilder

and the road more abrupt. We only

passed within sight of one miserable vil-

lage, clinging to the steep hillside, and
here the women and children came out to

hoot and jeer at us, evidently realizing

the situation and rejoicing over our sorry

plight. Nor could I learn how much
longer this weary march might continue

to tax my failing strength
;
yet all this

was trifling compared with what was yet

to come.
A little later we reached the crest of a

hill, from which we looked down upon
a wooded vale, beyond which rose a rock-

crowned eminence. Pointing to these

bristling crags, my attendants told me
that beyond these heights lay the village

which was the object of our journey.

It seemed to me, wearied as I was, that

it was impossible that I could endure so

many more hours of fatigue and pain

;

but there was no help for it, since short.of

this undiscoverable village there was, it

seemed, neither food nor shelter to be
obtained.

Descending into the wooded valley, we
crossed a stream, and the party halted

beneath the giant oaks which stretched

their wide-reaching arms aboveour heads.

Here we halted for an hour's rest before

we began the steep ascent—a path which
took us up through a narrow cleft or

gorge at the back of a great mass of the

cliff that apparently had slid forward
during some cataclysm of nature, leaving

this open breach. Passing behind the fal-

len mass of rock, we climbed the narrow
gorge, so narrow that we had great diffi-

culty to protect our knees as our horses
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struggled up the steep. And this was the

gateway, the portals, giving access to

Raisuli's lair.

We had yet several hours before we
could reach the village of Tsarradan,
situated on the southern shoulder of this

mountain called Nazul. As the evening
light faded, the track, which led often

along the outermost edge of these lofty

heights, overhung such precipitous de-

scents that a single false step of my horse,

which was now trembling with fear,

might have cost me my life.

It was not until near midnight that we
reached the hamlet, and I was deposited

in a miserable hut composed of two
rooms. The thatch had in part been
blown away, and when, a little later, it

came on to rain we were in a deplorable

plight, since the floor of beaten clay soon
became a soft ooze.

Thus we passed the night, without beds

or any convenience. Of sleep I knew
nothing, since, between the pain from my
fall and the annoyance caused by innu-

merable creeping pests, I did not close my
eyes. Indeed, this expedition cost me
sixty hours without sleep and almost

without food.

Raisuli, becoming alarmed at the report

of his men as to our condition, appeared
at the door of our hut on the second day
after our arrival and asked whether he
might enter. I was only too glad to see

him and, holding out my hand, I bade
him welcome. He seemed greatly relieved

at my tone and manner, expressed his

regret at finding me in such a condition,

and added that had he known that I was
in such feeble health he would have en-

deavored to capture some one else

!

RAISULI'S PROPOSALS

This was but indifferent consolation,

after all I had suffered. Still, when
Raisuli went on to say that we were to

consider ourselves not as prisoners, but

rather as hostages, I confess that I felt

relieved.

"Your horses and the arms I have

taken from your dependents," he con-
tinued, "will all be returned to you. I

ask nothing from you !"

I did not, however, feel so pleased

when he explained that prior to our re-

lease he would exact from those who had
inflicted so many wrongs upon himself
and his people the following conditions

:

First. The withdrawal of the body of
troops now operating against him at the

foot of the hills.

Second. The removal of the pasha, or

military governor, of Tangier from his

post.

Third. The release of all the men of

the three Kabyles, or hill tribes, under the

leadership of Raisuli who were at the

moment confined in the prisons of Tan-
gier or elsewhere.

Fourth. The payment of an indemnity
of seventy thousand dollars, to be re-

covered against the Oolad Abd-el-Saduk.
Fifth. That Raisuli should be made

over-lord of the villages of Zeenats and
of Breeje

!

As Raisuli concluded, I felt like say-

ing, "Why not ask to be proclaimed, out

and out, Sultan of Morocco?" In fact it

seemed to me that it was quite as likely

that the Sultan, Abd El Aziz, would agree

to renounce the throne in favor of Raisuli

as to accede to such conditions as the lat-

ter proposed to demand before consenting

to our release. I literally felt my heart

sink as I was thus informed of the nature

of these conditions. I did not then know,
however, of the orders which, even at

that very moment, had been issued here

in Washington; thanks to which ener-

getic action on the part of our govern-

ment my release was subsequently se-

cured.

But, to return to my talk with Raisuli.

"The indemnity you ask from the Abd-
el-Saduk .family," I said, "will ruin

them."
"Precisely," he replied. "They have

inflicted worse than death upon me. It is

precisely in order to be revenged upon
them that I have carried you off."
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THE HISTORY OF RAISULI

He then proceeded to recall the cir-

cumstances of his own capture by the

then Pasha of Tangier, Abd-er-Rahman
Abd-el-Saduk, an incident that all at

Tangier knew of at the time, some nine

years prior to my present misadventure.
Raisuli, then as now, had been up in

arms against the government, owing to

an attempt on the part of the Pasha of

Tangier to force upon the tribes of Beni
Emsauer, Ben Idder, and Beni Arose a

creature favored by the Abd-el-Saduks,
as kaid of their district, an appointment
in contravention of the arrangement
sanctioned by time and custom, whereby
these Berber tribes were entitled to the

nomination of candidates to these posts,

from which candidates the Sultan's gov-
ernment selected the governors, or kaids,

of the district.

Abd-er-Rahman having failed in his

attempt to establish his creature as kaid

over these three tribes, united under the

leadership of Raisuli, sent to the latter

proposing an amicable settlement of the

points at issue.

The latter, trusting to Abd-er-Rah-
man's safe conduct, accepted the pasha's

invitation, and while seated at the latter's

table was seized, in violation of the gov-
ernor's solemn assurance, bound, and sent

to Mogador, where Raisuli was chained
in a sitting posture to the wall and where
he thus remained four long years, during
which he was never able to stand during
the day nor to lie down at night.

The object of this cruel punishment
was to cause Raisuli's death, the

cowardly pasha not daring to openly do
away with his prisoner, whose release

from this horrible suffering was due to

a member of one of the foreign legations

at Tangier. While on a special mission

to the capital this official had informed
the Sultan of the circumstances of the

case.

Abd El Aziz immediately issued an
order to release Raisuli from his chains,

excepting the fetters or anklets which
confined his feet. Subsequently, after

five years' confinement, Raisuli was un-
conditionally restored, to liberty.

His property, mostly in flocks and
herds, had, however, been appropriated

by his agents or partners.

Failing to obtain justice, Raisuli had
called together some of his more faithful

adherents and had raided the zereebas or

farms of his faithless associates, two of

whom had subsequently been killed in an
attempt to surprise Raisuli, himself.

This incident had again placed Raisuli

under the ban. Forces were sent down
from the capital with orders to bring in

Raisuli, dead or alive.

It was these circumstances that had led

the latter to effect my own abduction in

order to bring the pressure of a threat-

ened intervention by one of the powers to

bear upon the Sultan and thus enable

Raisuli to demand a free pardon for him-
self as a condition of my own release and
also the payment of a heavy indemnity in

order to be thus revenged upon the

treacherous pasha, the cause of all his

troubles.

That the Moorish authorities were
fully alive to the necessity for immediate
action was shown by the arrival the very

next morning of an emissary from Hadj
Mohammed Torres, the Sultan's delegate

minister of foreign affairs at Tangier.

Torres had entrusted these negotia-

tions to a cousin of Raisuli himself, a cer-

tain Sid Hassan. In accordance with

Raisuli's suggestion, I gave this agent a

note to Minister Gummere, the American
representative at Tangier, together with

other letters to my family.

This opportunity, which Raisuli allowed

me without any restriction, proved an in-

estimable blessing, and the knowledge
that I could thus Communicate at pleas-

ure with family and friends relieved the

situation of its worst feature. I had al-

ways had a peculiar horror of being

carried off and held to ransom, a misfor-

tune which is almost more maddening to
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the family and friends of the victim of

such outrages than to himself. Therefore
I felt grateful to Providence that since

such a misfortune had overtaken me, I

had at least fallen into the power of the

most kindly and gentle of brigands im-

aginable. Indeed, I had never conceived

of such a situation as that in which I

found myself.

HIS PERSONALITY

In so many respects the man interested

and attracted me in spite of all my
natural motives for dislike. Raisuli was
at once so gracious and dignified, not to

us only, but to his own wild adherents,

who evidently idolized their chieftain,

whose position among them seemed that

of the head of a Highland clan in the

olden times.

He could not bear to hear a child cry,

while on several occasions I noticed his

care even to avoid allowing the bees col-

lected on his cup to drown, as I saw him
lift them out with his spoon or finally

empty the cup itself onto the grass. Then,
too, he was so quick to see the humorous
aspect of a situation, while his repartee

was as immediate and to the point ai

though he had been born in County Gal-

way itself. In fact I discovered to my
consternation that I was beginning to

like the man in spite of my natural re-

sentment. I found myself unconsciously

accepting his contention that he was not

a mere brigand or cattle-lifter, but a pa-

triot struggling to rescue his Berber fol-

lowers from the tyranny of the corrupt

chereefian officials. His charm of voice,

the natural poise and dignity of his man-
ner, his self-control under provocation,

all betrayed a superior character. He is

in fact a born leader and with a certain

statesmanlike quality. He deplored the

condition of his country, the feuds which
separate the tribes, the many deeds of

violence, and the blood so uselessly shed.

In fact, this strange experience while

in camp with Raisuli at Tsarradan began
to assume an aspect of unexpected and

idyllic charm. The life of the natives

;

the little touches of more gentle human
character ; the tiny child who offered me
fruit, which I at first declined, until I

noticed the expression of disappointment
and mortification upon the boy's face, and
then the radiant and almost ridiculous

satisfaction of the little fellow when I

pretended to enjoy his half-ripe offering;

the many attempts of the wild people

about me to propitiate me ; their curiosity

as to our own manners and customs, as

when one venerable inhabitant of the vil-

lage led me gently aside to inquire why
we walked so energetically up and down
the village green. "For health's sake,"

was my reply. "Indeed?" said the old

Mohammedan, "and may I ask how
many such daily turns, up and down, it

may require to keep a Christian in good
health !"—all afforded matter of interest

and reflection. And then when the first

answer from our home reached us, and
we learned that already cablegrams had
been received from Washington announc-
ing that the squadrons under Rear Ad-
mirals F. E. Chadwick and Jewell, then
coaling at the Canaries, had been ordered
to Tangier to secure our release—and,

above all, when I read the telegrams from
the United States showing the wide in-

terest so generously taken in our mis-

adventure—when we realized all this,

words cannot describe the emotion called

forth by these evidences of interest and
good will.

The next great excitement was the- ar-

rival, about a week later, of the relief

expedition headed by the two young
chereefs, Mulai Ali and Mulai Ahmed,
sons of the late grand chereef of Wazan
and of his English wife. Their approach
was heralded by discharges of musketry,

fired, as Raisuli informed me, by the in-

habitants of the various villages on the

route, a different route to the one by
which we had been conducted. These
discharges were to give Raisuli notice

that strangers were entering the district,

for "not only are you the only foreign-
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ers," said the chieftain, "who have set

foot among these Beni Arose people, but

we do not even allow natives from other

localities access, unless in some especial

case like the arrival of these friends of

yours, and," he added with a grim smile,

"who are also distant relatives of my
own !"

When at last the long line of men,
mounted and on foot, with its train of

baggage animals, appeared we were not

a little gladdened by the sight.

Mulai Ali, the elder brother, pitched

his camp near at hand, and after a long
conference with Raisuli, the younger of

the Wazani chereefs returned to Tangier
to communicate to our own officials the

state of affairs.

Not only had our friends sent us a

handsome tent, with furniture and sup-

plies of every description, but also a cook
and servants to wait upon us, so that we
suffered henceforth no undue hardships

of any sort, while the presence of Mulai
Ali, who speaks both English and French,

was a most welcome addition, although

our intercourse with "The Boss," as Var-
ley and Mulai Ali dubbed Raisuli, dimin-

ished materially.

Another event also tended to augment
my anxiety, which was the arrival of two
very evil-looking emissaries from Bou
Hamara, the pretender to the throne, and
who wrote urgently, insisting that Raisuli

should entrust us to 'his, Bou Hamara's,
care. I had so suffered from my tiresome

ride to Tsarradan that I felt I would
far rather be shot where I was than be

dragged off to die upon the road to Taza,

situated in the very heart of these cruel

mountains.
Raisuli explained that the Pretender

wished to secure our persons to use as a

shield in case he himself should be too

hard pushed by the Sultan's troops.

HELP FROM MY COUNTRY

While standing near Raisuli one day
on the village green, of which we were
now allowed the freedom, one of his fol-

lowers came up from Tangier, almost
breathless from his haste, to report the

arrival of the two American squadrons.
The man described how the eight frigates

had entered the bay, one after another.

He told of the anxious deliberations of
the Moorish authorities and of the alarm
of the native inhabitants, who feared the

town might be bombarded. The man de-

clared that the place was mkloub, or up-
side down.

I watched Raisuli with anxiety, lest

apprehending the landing of marines,

with a view to our relief and his own
capture, he might endeavor to drag us to

some more distant and inaccessible re-

treat. What was then my surprise when
looking up with a bright smile, he said,

"Well, I think I can now congratulate

you
!"

"I do not understand you," I replied.

"I mean," answered Raisuli, "that the

presence of these vessels will lead the

authorities at Tangier to make such
representations to the Sultan as may re-

sult in his acceding to my demands, and
then you will be able to return to your
friends."

This calculation of the insurgent leader

was soon proved to have been justified,

since a runner carrying a dispatch, one of
four copies of the same document, each
carried by a separate courier, was held up
by some of Raisuli's partisans, and thus

we learned the, to us, grateful informa-
tion, which was confirmed by the arrival

of Sid Hassan a few days later to say

that His Chereefian Majesty had been
most graciously pleased to accede to the

demands which Hadj Mohammed had
forwarded to Fez.

THE DISPOSAL OF THE RANSOM MONEY

Raisuli was now confronted by the

problem as to what disposition he was to

make of the seventy thousand silver

Spanish dollars which he demanded for

our release. Here at Tsarradan there

were no iron safes, nor so much as a

house with a cellar, while the thatch of
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skaff, or dried reeds, the only roofing of

the houses, offered but poor security

should he leave so much coin stored in a
village where he himself was but a tran-

sient sojourner.

To the great amusement of Mulai Ali,

and to my own considerable astonish-

ment, the solution of this troublesome
question which Raisuli proposed was
that "La Senora," as the natives called my
wife, should receive the seventy thousand
dollars from Torres and deposit the

money to her own credit in Tangier at

the bank where we were accustomed to

cash our checks, and that he, Raisuli,

might then draw upon Mrs. Perdicaris

as occasion should require.

I, however, entirely declined to request

my wife to accede to this singular pro-

posal, and when I explained to Raisuli

the suspicions to which such an arrange-

ment might expose us, he at once said

that he would be the last to wish to place

us in such a position.

It was finally arranged that the

younger of our Wazani friends should

bring to a certain village half way be-

tween Tangier and Tsarradan twenty
thousand dollars in silver and the remain-

ing fifty thousand in certified checks on
the Comptoir d'Escompte, the French
bank at Tangier, together with the pris-

oners whose release Raisuli had de-

manded, and that our captor should ac-

company us to this village, of which the

Sheik, El Zellal, was one of his adher-

ents. These negotiations occupied some
time and led to many iourneys of Sid

Hassan back and forth from Tangier to

Tsarradan.
After six weeks, and on the evening

preceding our departure, we strolled from
the village green with Mulai Ali; nor

were we now, as had always hitherto,

been the case, accompanied by any of

Raisuli's men. During our walk we fell

into conversation with a native from an-

other village, and who made some allu-

sion to two unfortunate Spanish children,

for the boy at least was but a child,

though his sister was fifteen. This
brother and sister, the children of a poor
charcoal-burner, had been stolen about
two years prior to our own adventure,
nor had they been recovered, despite the

pressure exerted by the Spanish authori-

ties at Tangier.

We now learned to our horror that

these unfortunate children had been car-

ried off by the very man in whose hut we
had spent so many sad hours, and that

they had not only occupied the very room
where I slept, but that after a long deten-

tion they had been ultimately killed in the

garden and were buried not far from
where our horses were tethered. This
discovery showed the lawless character

of these Berber followers of Raisuli, and
also that we ourselves had been in more
danger than we realized, had any mis-

hap to Raisuli occurred while we were
among these savages, for such these

Berbers really are, possessing neither a

written language nor any of those ele-

ments of culture or refinement which al-

most every other white race boasts.

I confess that during this our last night

in that wretched hut, the scene of the

sufferings and humiliations of those un-
fortunate Spanish captives, I scarcely

closed my eyes.

OUR RETURN

The next morning it was still dark
when our men began loading the pack-

mules, and we reached the crest of the

mountain, which lay between us and
Tangier, just as the sun rose. Never have
I anywhere witnessed a scene of more
wild and fantastic charm. A slight mist

hung about the base of the rocks, whose
peaks and turrets were now flecked with

crimson or lilac, now shaded with purple,

by some passing cloud.

On our left rode Mulai Ali, arrayed in

a silk bournous of spotless white, fol-'

lowed by all his men, while on my right

Raisuli bestrode his gray charger. The
dark, thick cords of twisted camel's hair

crossed about his white turban, and the
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cartridge belt over his broad chest made
him look every inch a man of daring
deeds.

Upon this occasion Varley and I rode
our own horses, or, rather, I rode the

black horse which Raisuli had ridden on
our way from Tangier, and as we climbed
again, but in how different a mood, those

rocky steeps I told the latter of my sur-

prise at the horse's behavior. A smile

played upon the chieftain's lips as he
answered, "Oh ! that is easily explained

!

Did you not know that before you pur-

chased that horse it belonged to me?"
"I did not, nor," I added, "do I seem

to have known as much of your affairs

as you evidently knew of mine ! Still," I

continued, "this does not entirely explain

the very different behavior of the horse.

I can understand that you could, by the

use of spur and bridle, compel the horse

to kneel in order that you might dis-

mount, but I am still at a loss to account
for his standing obedient and motionless

when you had left him to his own de-

vices !"

"This is also easily explained," said

Raisuli. "The fact is," he continued,

"you Roumi are of too easy a disposition.

You spoil your wives, your children, your
servants, and even your very horses.

These animals," he said, "are quite intel-

ligent enough to know that they must
obey our wishes, even when we are not in

the saddle
!"

"If these are your views of how we
should deal with men, women, and even
with animals, I will mention the fact to

the Sultan when I next see him," I re-

plied jocosely.

"Yes," continued Raisuli, in the same
strain, "and if His Chereefian Majesty
indulged in fewer European fads, and
had a little more grip, and would use the

spur more freely, he would have a better

seat in his saddle," referring to the ex-

pression that the throne of the Sultan

should be his saddle.

We continued during the entire morn-
ing in a northerly direction. Our path
after taking us over the lofty crest of

Mount Nazul and through the forest of

almost primeval oaks beyond, again led

us along the crest of a line of hills—

a

path at times so narrow that we were
compelled to proceed in single file. At
such moments our escort trailed out over
half a mile or more, passing between
steep slopes or even abrupt precipices on
either side of us. From these heights we
could see the distant sea and the Spanish
coast beyond, and at last Raisuli pointed

out to me a white fleck upon the distant

sands of the nearer African coast which
he said was Tangier.

About noon we found ourselves look-

ing down upon a village many hundred
feet immediately beneath us. Here a

halt was called. This was the eyrie of

El Zellal, a semi-fortified place, hanging
on to the steep hillside, half village,

half Zereeba.

Raisuli sent forward some of his fol-

lowers on foot to be sure that no govern-
ment troops were hiding within the vil-

lage, the approach to which was through
a tall gateway of masonry, and when his

men reappeared, signaling that no foes

were concealed within, the chieftan turn-

ing to me said, "Do as you see me do !" As
he spoke he spurred his steed violently

;

whereupon the animal, squatting upon
his haunches after the manner of a dog
rather than that of a horse, slid down the

steep descent.

Congratulating myself that my own
horse, having been trained by Raisuli,

probably possessed the same accomplish-

ment, I followed suit, as did the other

mounted members of the party, and pres-

ently we all found ourselves gaily tobog-

ganing down the steep hillside and
through the gate right into the village,

where we had some difficulty in pulling

up at the entrance of the residence of El

Zellal himself, so abrupt was the incline

or downward grade.

Here we were detained, owing to the

absence of Mulai Ahmed, the younger
Wazani chereef, who did not arrive at the

appointed hour with the ransom and
Raisuli's men who had been released
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from prison—a delay due in part to the

difficulty of bringing with him, in addi-

tion to other impedimenta, a huge mule
litter to carry me, should I not be able to

endure so many hours in the saddle.

In the meantime we waited amid a

solemn silence, except when some much-
required food was served, and as we sat

there it might have seemed more as

though we were in some house of mourn-
ing" rather than in one so shortly to be-

come the scene of our eagerly desired

liberation.

THE ARRIVAL OF THE RANSOM

At last the mules bearing the silver

dollars, carefully packed in boxes, ar-

rived; but now luncheon was again

served in honor of Mulai Ahmed, and
must be partaken of, after which the bul-

lion was counted in another room.
Here I was presently summoned, and

invited to seat myself between Raisuli and
Mulai Ahmed, while a group of the more
important natives, including El Zellal, as

well as men from other localities, were
ranged around the room.
"The silver," said Raisuli, addressing

me, "has been counted—twenty thousand
dollars, as stipulated, in Spanish dollars

;

but these letters," showing me as he

spoke a check book containing certified

checks on the Comptoir d'Escompte, the

French bank at Tangier, "of the value of

these, which are supposed to represent

fifty thousand dollars, I know nothing.

However, I will accept them on your
personal guarantee, but on that condition

only."

When I had examined the checks certi-

fied by Torres and by El Gannam, the

Sultan's delegate minister of finance, I

gave the required assurance verbally, and
Raisuli, leading me to the door, where I

found my horse waiting for me, bade me
adieu, saying that he had learned to look

upon me as a friend, and that he hoped I

cherished no ill feeling on account of my
detention. He furthermore assured me
that should any danger menace me in the

future, that not only he himself, but any

of the men of the three tribes under his

orders, would hasten to my relief.

Thus I left him, and pushing on as

rapidly as we could we were soon in the

midst of the large armed escort which
had come from Tangier to see us safely

home. It seems there had been some
rumor of an intention on the part of other

tribes to secure our persons after we
should have left Raisuli and to hold us

for further ransom.
Fortunately our further journey suf-

fered no delay other than that caused by
the transport of the litter, of which I was
most thankful to avail myself, since I had
twice suffered while at Tsarradan from
severe nervous prostration.

This reminds me to mention with a

grateful heart that my wife having ap-

plied to Admiral Chadwick, when she

learned of my second attack, to inquire

whether a surgeon could be detached

from one of the vessels under his com-
mand, every medical officer in the fleet at

once volunteered to go and attend me,
even though warned that they might be

themselves detained by Raisuli.

We did not reach Tangier until long

after dark. As we were pushing for-

ward in the gloom of evening a company
of native cavalry, which had been sent

out to report our arrival, galloped up,

and so soon as they discovered we were
of the party, turned and hastened back to

announce our coming, as to which there

was even yet grave anxiety. An hour
later and we could see the town lights,

and also those on the mastheads of the

vessels in the bay, and we could even
make out that these were answering sig-

nals from the United States consulate in

the town. Yes, our friends now at last

knew that we were near at hand.

I struggled out of my litter and onto

my horse and presently galloped through

the gateway of my home, amid the ac-

clamations of friends and neighbors. As
I descended from my horse Admiral
Chadwick himself, who had with Minis-

ter Gummere awaited my arrival even

until this late hour, for it was now nearly
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midnight, grasped me by the arm, and
thus was I literally restored to my family

by the gallant officer in command of the

fleet which the United States government
had so generously sent to my rescue. But
for this strenuous and successful inter-

vention I might still be detained among
those mountains. Upon this point I in-

sist the more, since it has been suggested
that we owed our rescue to other

agencies.

To the joint exertions of my friends,

Minister Gummere, and to the British

Minister, Sir Arthur Nicolson, I am
deeply indebted—indeed, I can find no

NOTES ON MOROCCO

MOROCCO in the early days of the

Christian era was one of the gran-

aries of the Roman Empire. Her lands

today are no less rich ; but, owing
to the lawlessness of a weak govern-
ment and a strict prohibition of the ex-

portation of grain and cattle, they are

now for the most part abandoned and
have been unfilled for many centuries.

Morocco contains about 250,000 square
miles, one-half of which, or an area al-

most equal to that of North and South
Dakota combined, is covered to a depth
of six to nine feet with a black loam
which rivals in fertility the soil of our
prairie states. Her location makes her

too valuable to leave undeveloped. Mo-
rocco at present exports annually only

$5,000,000 worth of beans, skins, hides,

fruits, olive oil, and wood. Her imports
amount to about $6,000,000 worth of cot-

ton goods, sugar, tea, and hardware. The
country is rich in the deposits of copper,

iron ore, antimony, and rock-salt, and
gold and silver are reported.

The country is generally mountainous,
the Atlas range, which attains an eleva-
tion of nearly 15,000 feet, traversing it in

several parallel chains from southwest to

northwest and sending out numerous
cross spurs. The climate in many sec-
tions is delightful and very healthful.

In no country in the world probably
does woman have such a low status as in

words adequate to describe what I owe to

them, as well as to Admiral Chadwick,
not merely for their untiring efforts on
behalf of Varley and myself, but for the

sympathy and solicitude of which my
wife was the recipient throughout these

long six weeks, so much more trying to

her even than to ourselves, since she in-

deed was the greater sufferer.

With this expression of my gratitude

to the government and to the people of

the United States, I conclude this account
and beg to thank you also for the indul-

gent patience with which you have lis-

tened to so long a narrative.

Morocco. The usual practice of the Mo-
hammedan of Morocco is to divorce his

wife after he has lived with her six or

seven years, even though she may have
borne him children. He then takes a

younger and more comely partner, while
his former wife must be satisfied with any
husband she can get. After several years
with her second husband, she is once
more discarded, and marries again ; and
so the process goes on, each marriage be-
ing lower in scale, until she dies in pov-
erty and wretchedness of the meanest
description.

GOOD BOOKS ON MOROCCO
"The Land of the Moors" : A comprehensive

geographical description. Budgett Meakin.
Macmillan Co. Illustrated. $5.00.
"The Moorish Empire" : A historical epit-

ome. Budgett Meakin. Macmillan Co. Il-

lustrated. $5.00.

"The Moors." Budgett Meakin. Macmillan
Co. Illustrated. $5.00.

"Morocco As It Is." Stephen Bonsai. Har-
pers. $2.00.

"A Ride in Morocco" : Travel on the "beaten
highway," with interesting incidental expe-
riences of the author. Frances MacNab. Long-
mans, Green & Co. $5.00.

"Things Seen in Morocco" : Being a bundle
of jottings, notes, impressions, and tales. A. T.
Dawson. Funk and Wagnalls. $2.50.

"In the Tail of the Peacock." Isabel Savory.
James Post. New York. $3.50.

"Into Morocco." Burton Holmes. With
many illustrations from photographs by the
author. The volume is one of the series of
Burton Holmes' Lectures and is not sold sepa-
rately. McClure, Phillips & Co.



OUR HETEROGENEOUS SYSTEM OF WEIGHTS
AND MEASURES

AN EXPLANATION OF THE REASONS WHY THE UNITED STATES
SHOULD ABANDON ITS OBSOLETE SYSTEM OF

INCHES, TONS, AND GALLONS

By Alexander Graham Bell

The following pages contain an informal address to the Committee on

Coinage, Weights, and Measures of the U. S. House of Representatives on Feb-
ruary 16. The bill under consideration reads as follows:

Be it enacted by the Senate and Hou e of Representatives of the United States

of America in Congress assembled, That from and after the first of July, nineteen

hundred and eight, all of the Departments of the Government of the United States,

in the transaction of business requiring the use of weight and measurement, shall

employ and use the weights and measures of the metric system.

The bill was introduced in the House of Representatives by L. N. Littauer,

Representative from New York, and is known as "the Littauer Bill." . Dr Bell's

address is published here through the courtesy of the chairman of the committee,

James H. Southard, of Ohio,

THIS is one of the briefest bills I

have even seen— only five

lines—but it is pregnant with
consequences to the people of the United
States. It means very much more than
appears upon its face. This is a manda-
tory bill requiring the use of the metric

system in the departments of the govern-
ment, but of course Congress would not

pass a bill of this kind unless as a step

toward the introduction of the metric

system generally in the United States.

So that this really means, if you pass it,

that you have decided to abolish the

chaotic systems of weights and measures
we now have and substitute the metric

system not simply for the government de-

partments, but for the whole of the United
States. This bill is simply a logical step

in the consummation of the greater plan,

and I hope it will pass.

It is obvious that our present system of

weights and measures is in a very chaotic

condition. It certainly is not right that a

coal company should be able to pay their

miners by a ton of 2,240 pounds and then
sell their coal by another ton of 2,000
pounds. But even the pound itself varies

in weight according to circumstances.

Some of our people employ a pound of
16 ounces, others a pound of 12 ounces;
so that it is necessary in business trans-

actions to have a definite understanding
as to the kind of pound we employ

—

whether avoirdupois or troy weight. The
ounce, too, varies. Our apothecaries use

an ounce of 8 drams, whereas there are

16 drams in an ounce avoirdupois. Thus
the avoirdupois pound consists of 16

ounces of 16 drams each, equivalent to

256 drams, whereas the pound used by
our apothecaries contains only 12 ounces
of 8 drams each, equivalent to 96 drams.

In a similar manner we have different

kinds of bushels and gallons and other

measures in common use by different sec-

tions of our people ; and if there is any-

thing that is clear it seems to be this

—



Our System of Weights and Measures J 59

that we need uniformity in our system of

weights and measures.

Of course, it matters little what sys-

tem may be employed by an individual,

so far as he himself is concerned ; but the

moment he has dealings with other in-

dividuals the necessity for uniformity and
a common, understanding arises. The
right of the individual to choose his own
methods of measurement must give way
to the convenience of the community of

which he forms a part ; in a similar man-
ner the right of sections of the commu-
nity like apothecaries, silversmiths, etc., to

have their own peculiar system of meas-
urement should give way to the right of

the community as a whole to have uni-

formity and a system convenient to all.

Every state in the Union might with

perfect propriety have a different system

of weights and measures if there were no
interstate transactions or mingling of

people from different parts of the

country, but the interests of the nation as

a whole demand uniformity throughout

the length and breadth of the land.

In achieving such a result the United

States might very well establish a pecul-

iar system of its own, without reference

to the usages of other countries, if we
formed an isolated people, having no

dealings with the rest of the world; but

in making a change—and the necessity

for a change is very obvious—it would
be advisable to adopt a system that would
not only be convenient for our own peo-

ple, but would also be convenient for the

other peoples of the world with whom we
carry on trade and commerce.
No one doubts that the metrical system

is superior to the crude methods of

measurement we employ. It is therefore

useless to expect that foreign countries

employing the metrical system will ever

change to our methods of measurement;

from which it follows that if international

uniformity is to be secured it is we who
must give way. We must either adopt

the metrical system or some other sys-

tem—not our own—which may have

some chance of international adoption.

At the present time, however, the
'

metrical system is the only system known
that has the ghost of a chance of being
adopted universally by the world. As a

matter of fact, it is now international in

character, for practically all of the civil-

ized nations of the world have already

adopted it with the exception of the

English-speaking peoples, who employ an
admittedly inferior system.

The metrical system was legalized in

the United States in 1866 and is already

in use by a portion of our people, thus

adding to the existing confusion. Our
scientific men especially employ it, almost

universally, and merchants having deal-

ings with foreign countries are obliged to

use it to a greater or less extent. Our
imports from non-English-speaking coun-

tries are largely expressed in metrical

measures, and in exporting to these coun-

tries our merchants must adopt the met-

rical system or be placed at a disadvan-

tage with competitors who already employ
it ; for people accustomed to the metrical

system will not take the trouble of trans-

lating our measures into their own sys-

tem in order to understand what they are

buying, if they can obtain the same goods

elsewhere expressed in the measures with

which they are already familiar. There

can be no question that in competing with

metrical countries for the trade of the

countries already employing the system,

our commerce is seriously handicapped

by the inconvenient and antiquated sys-

tems of weights and measures in use in

the United States. This means that we
are at a disadvantage everywhere in the

world excepting in dealing with Great

Britain and her colonies.

A WASTE OF LABOR

Few people have any adequate concep-

tion of the amount of unnecessary labor

involved in the use of our present weights

and measures. Scientific men and mer-

chants may have the necessary skill with

figures to enable them to use the metrical

system, but how about the common peo-

ple of the country? It is just here that
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the metrical system possesses special ad-

vantages—reducing to a minimum the

amount of labor and skill required in the

solution of the every-day problems of life

involving the use of figures.

The people of Great Britain, having no
practical experience by actual use of the

advantages of a decimal system of meas-
urement, may have difficulty in realizing

the amount of unnecessary drudgery
through which they are obliged to go in

order to obtain a solution of the simplest

arithmetical problems, and they therefore

have some excuse for remaining in the

rear of progress ; but the United States

has no such excuse to offer for her hesi-

tation in joining the majority of the civil-

ized nations of the world in the adoption
of the metrical system. We already have
a decimal system of money, and our peo-

ple are therefore prepared to appreciate

the great saving of labor involved in

pushing the decimal principle into all our
methods of measurement. We would
not, if we could, go back to the old

pounds, shillings, and pence of our an-

cestors, for we can realize through our
every-day experience with dollars and
cents the drudgery we are saved in all

financial calculations, and are therefore

prepared to appreciate, by analogy, that

corresponding benefits would arise from
our adoption of a decimal system in our
weights and measures.

Let us compare for a moment the arith-

metical processes involved in calculating

by the old method of pounds, shillings,

and pence with the simpler process em-
ployed when we deal with dollars and
cent? and then apply the results to the

metric system of weights and measures.
Take any problem that may occur to

your mind. Let us take, for example, the

figures 1906, which express the present

year. Now if we had 1906 pennies and
wanted to find out how many pounds,
shillings, and pence this amounted to, we
must divide 1906 by 12 to find the num-
ber of shillings, and then divide the pro-

duct by 20 to ascertain the number of

pounds ; but the moment you adopt a
decimal system of money like our own
this kind of drudgery becomes entirely

unnecessary. No calculation whatever is

required in order to reduce the figures

from one denomination to another—we
simply shift the decimal point. We know
at once, without calculation, that 1906
cents amount to 19.06 dollars.

In a similar manner, in using the

metric system we know without calcula-

tion that 1906 centimeters amount to

19.06 meters, and that 1906 grams
amount to 1.906 kilograms. No calcula-

tion is involved.

Now compare this simple process with
the laborious processes involved in the

use of the ordinary measures of length

and weight. Take 1906 inches—how
many feet and yards? We must divide

1906 by 12 to find out the number of

feet, and then divide the product by 3 to

ascertain the number of yards. Or take

1906 ounces—how many pounds?
Mr Chairman:* What kind of ounces?

WE HAVE THREE KINDS OF POUND

Mr Bell: Yes—what kind of ounce, for

we have more than one. And what kind

of pound—avoirdupois weight, troy

weight, or apothecary's weight? In one
case we may have to divide 1906 by 16,

in another by 12; but the point I wish to

make is this : that a calculation of some
sort is involved in the mere process of

translation from one denomination to

another in the same kind of measure,
while by the metrical system all this kind

of labor is saved—we merely shift the

decimal point.

The amount of labor saved in calculat-

ing square measure and cubical measure
is still more remarkable. Try square

measure first. Take the figures 1, 2, 3, 4,

5, 6: 123,456 square inches, how many
square feet? I will not try to work it

out, but you must divide this number by

144 to get the number of square feet.

* James H. Southard, Representative from
Ohio.
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You will probably require paper and pen-
cil to perform the computation; but on
the metrical plan the solution is so easy

that any intelligent person can arrive at

the result mentally without any calcula-

tion whatever. 123,456 square centi-

meters is equivalent to 12.3456 square
meters.

Even should we forget that there are

10,000 square centimeters in a square
meter, a moment's thought will enable us

to recover the knowledge. The merest
tyro knows that a meter consists of 100

centimeters (the name "centimeter" itself

meaning "one-hundredth of a meter"),

so that a square meter is a surface meas-
uring 100 centimeters one way by 100

centimeters the other. 100 times 100 is

10,000, the figure I followed by four

ciphers, which means that we must shift

the decimal point four places to the left

to ascertain the number of square meters.

HOW MUCH WATER IN THE) RESERVOIR

Now try cubical measure ; take any
problem that comes to the mind. Sup-
pose we have a rectangular tank or reser-

voir of a certain length, width, and
depth—how much water will it hold, and
how much will the water weigh?
We begin of course by multiplying to-

gether the length, width, and depth to

ascertain the cubical contents. This kind

of calculation must be performed, what-
ever the system of measurement em-
ployed, and I shall simply say that the

computation is much simpler on the met-

rical plan than on the other because no
non-decimal fractions are involved. If

the length, breadth, and depth be ex-

pressed by an exact number of feet, the

labor involved in this portion of the cal-

culation will be the same in both cases

;

but as a general rule in such computations

one or more of the dimensions will not

be exact in feet, but may be four feet

"and a half," or 3 feet "4 inches," etc.,

and we then find it advisable to reduce

the whole to the lowest denomination
used—sav cubic inches. In such a case the

metrical system has greatly the advan-
tage. But after the whole computation is

over and we have ascertained the cubical

contents in the lowest denominations em-
ployed, the problem is solved if the

metrical system is used, whereas much
labor is required on the present system to

put the answer into final shape.

A LABOR-SAVING DEVICE

We shall take a specific case, and in

order to show the ease with which the

problem can be mentally solved on the

metric system with the very largest

figures, we will take a sum involving nine

figures, thus running up into the millions.

Having measured our tank or reservoir

and performed our initial calculation,

suppose we find that the tank contains

123,456,789 cubic inches of water.

How many gallons have we there ? And
how much does the water weigh?

I will not attempt to work the result

out to its final conclusion even with the

aid of paper and pencil, for I must con-

fess that my memory does not hold the

exact number of cubic inches contained in

a gallon and I have no means of recover-

ing this knowledge excepting by refer-

ence to a printed table. Then again my
memory does not retain a distinct impres-

sion of the relation of weight to volume
of water on our present system. The
problem is therefore absolutely insoluble

to me at the present moment. I must
consult some reference book for the in-

formation that would enable me to work
it out. But put the problem in metrical

terms and the problem is solved as soon

as you have ascertained the cubical con-

tents in any of the metrical denomina-
tions you prefer; the translation of the

result into other more convenient de-

nominations of the metrical system re-

quires no calculation and is a mere ques-

tion of putting the decimal point in the

proper place.

For example, suppose we find that our
tank hold 123,456,789 cubic centimeters

of water. How many liters have we
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there, and how much does the water
weigh? The answer is 123,456.789 liters,

weighing 123,456.789 kilograms.

Now, supposing we forget for the mo-
ment that one liter of water contains one
thousand cubic centimeters and weighs
one kilogram, it is not necessary for us
to consult a work of reference. A mo-
ment's consideration of the elementary
propositions of the metric system will en-

able us to recover the knowledge for our-

selves by mere mental computation. We
cannot forget that one cubic centimeter

of water weighs one gram, for that fact

lies at the root of the relation of weight
to volume in the metrical system. We
cannot forget the equally elementary
proposition that a cube having a side of

10 centimeters has a volume of one liter,

for this lies at the root of the relation of

length to volume on the metrical system.

If we do not know these facts, we do not
know the metrical system at all.

A cube having a side of 10 centimeters

has a volume of one liter ; then how many
cubic centimeters are there in a liter?

Picture to yourself a cube of the required

dimensions and mentally calculate the

cubical contents. It is 10 centimeters long,

10 centimeters wide, and 10 centimeters

deep. Multiply these dimensions to-

gether ; 10 times 10 is 100, and 10 times
100 is 1,000. Here we recover the for-

gotten fact that a liter contains 1,000

cubic centimeters. But one cubic centi-

meter of water weighs one gram; from
which it follows that 1,000 cubic centi-

meters (one liter) weigh 1,000 grams
(one kilogram). 1,000 is the figure 1

followed by 3 ciphers ; and this fact di-

rects us to shift the decimal point 3 places

to the left in order to convert cubic centi-

meters of water into liters of volume or

kilograms of weight.

Contrast the amount of labor involved
in this simple process with that involved
in ascertaining from the number of cubic

inches of water the volume of water in

gallons and its weight in pounds. Noth-
ing, I think, can better illustrate the fact

that the metric system is a labor-saving
device of the greatest importance and
value.

It is safe to say that after the metric
system has been adopted by the United
States and our people have become ac-

customed to its use we would no more
dream of going back to the present sys-

tem of weights and measures than we
would think of carrying on the processes
of arithmetic through the medium of the
old Roman letters in place of the Arabic
numerals we now employ.

the; experience of dr beei/s
laboratory

The laborious nature of the calcula-

tions involved in the use of our ordinary
measures was forced upon my attention

a number of years ago by the fact that I

commenced to carry on in my laboratory
a series of experiments with man-lifting
kites—enormous structures, which had to

be made very light in proportion to their

supporting surfaces in order to carry a
man up into the air. These kites cost

several hundred dollars apiece to con-
struct; and it was therefore found ad-
visable, after repeated failures, to cal-

culate beforehand what the weight of a
proposed structure would be; and then
calculate, from the total amount of silk

employed and from the angle which the

oblique surfaces made with the horizon,

the amount of effective surface upon
which the wind would act (the projection

of the oblique surfaces on a horizontal

plane). From these figures the ratio of

weight to support surface for the whole
structure was ascertained and the fact de-

termined whether the proposed kite

would fly in a moderate wind—before

actually commencing its construction.

The calculations proved to be so labori-

ous that I found it simpler to translate

the proposed measurements into metrical

terms and then work out the solution on
the metrical plan.

The translation of the ordinary meas-
urements into metrical terms, and vice
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versa, involved considerable labor on my
part, and it seemed advisable therefore to

introduce the metric system into the
laboratory and have all measurements
made directly in metrical terms. The
only question in my mind was whether
ordinary workmen, carpenters and me-
chanics accustomed to the usual methods
of measurements, could or would employ
the metric system.

The result may be of interest to the
committee as bearing upon the question
of the ability of the common people of
America to handle a new system of this

kind. No difficulty whatever was ex-
perienced in the use of the system, and
the total expense involved in the change
amounted to a few dollars for the pur-
chase of a set of metrical weights and
measures. The same balances formerly
employed were equally efficient in weigh-
ing by the metrical system, and even the
old weights were utilized as supplement-
ary weights, with their value in grams
distinctly marked upon them. No change
was required in the machinery and tools

employed, simply a change in the method
of measuring the output.

For convenience of reference a chart

of the metrical system was hung up in the

workshop, but no effort was made to have
the men master the new names involved,
excepting so far as they were introduced
by actual use. The names of which the

men were most afraid, like dekagram,
hectogram, dekameter, and hectometer,
were really not required at all in actual

use. The only terms employed at first

were meter, centimeter, and gram ; but
the necessities of the laboratory soon in-

troduced millimeter, kilogram, and liter.

In this connection it is rather interesting

to note that the word "decimeter," al-

though understood, remained among the

unused terms, the men preferring the ex-

pression "10 centimeters," just as we
usually prefer to call a dime "10 cents"

rather than a dime. So, too, a cubic deci-

meter (or liter) was preferably called

"a cube of 10 centimeters."

So long as I did not ask my men to

translate from one system into the other,

all was plain sailing. They would have
difficulty in translating from pounds and
ounces into grams or kilograms, or from
feet and inches into centimeters or
meters ; but in the actual measurement of
length with a metric measure in hand, and
in actual weighing with metrical weights,

no difficulty whatever has been experi-

enced.

The use of the metric system in my
laboratory has greatly facilitated all cal-

culations and the men like it.

WE ARE ONE OE THE LAST NATIONS TO
ADOPT THE METRIC SYSTEM

The Chairman: It has been contended
by one or two people at least who have
set out to oppose the introduction of this

system that in France and in Germany,
where it has been used as long as any-
where, it is not really the system of

weights and measures of those countries.

You have been there?

Mr Bell: I have been in France; and
so far as my observation has gone it

seems to be in universal use there. I

understand that it is also employed in

Germany. In fact we are one of the last

nations to take it up. I understand that

nearly all the civilized nations of the

world have already adopted the metric

system, with the exception of Great Brit-

ain, the United States, and the British

colonies.

The Chairman: Of course we realize

that an argument can be made about the

confusion which exists in weights and
measures in this country in a great many
different lines. For instance, in the

United States Mint they have four stand-

ards of weights—apothecary's, avoirdu-

pois, troy, and the metric measures.

Mr Bell: I do not think any system of

weights and measures has any chance of

becoming universal except the metric

system, and its growth during the short

time it has been in existence seems to in-

dicate that it has such a chance.
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THE REASON WE DID NOT ADOPT THE)

METRIC SYSTEM WHEN WE ADOPTED
DOLLARS AND CENTS

It has always been a matter of wonder
to me why the United States, when it

changed from the old system of pounds,
shillings, and pence to the present dollars

and cents, did not at the same time go the

whole way and adopt the metric system
of weights and measures. The answer,
however, is simple. The metric system
had not then been invented, or rather had
not anywhere come into use. Proposi-

tions foreshadowing its advent were un-
der consideration, but the metric system
as we know it did not appear until after

the passage of our coinage act of 1792.
It was only adopted by France about the

beginning of the nineteenth century, and
if I remember rightly—and if not Mr.
Stratton will correct me—the first

standard kilogram and the first standard
meter were not deposited until 1830.

Mr Stratton:* It was just about the

time that we made the change in coinage
that they were considering this system.

Congress directed John Quincy Adams,
the Secretary of State, to make an in-

vestigation in regard to the matter, and
he did so, and he made a report in which
he called attention to the fact that the

metric system was then being developed

;

and he advised us to watch it closely, and
he said that it was in his opinion a thing
we ought to adopt if it proved successful.

Mr Bell: In 1790 Jefferson advised a
decimal system of weights and measures
and suggested the length of a second
pendulum as a unit.

The Chairman: Of course he could not
recommend the metric system because it

had not been invented.

Mr Bell: No; it was not introduced
until later. Some action was taken by
France in 1795, and in 1798 it was con-
sidered by some international gathering,

but it was not legalized in France until

* S. W. Stratton, Director of Bureau of
Standards.

180 1, and many years elapsed before
legal standards were prepared.

OUR WHOLE SYSTEM OF ARITHMETIC IS

DECIMAL

There is one other point to which I

desire to call attention, which seems to me
to lie at the root of any proposed change
in our methods of measurement in the
direction of simplicity and ease of appli-

cation, and it is this : We employ a deci-

mal system of arithmetic; from which it

follows that a decimal system of meas-
urement will be more easy for us to
handle than any system in which the units

of measurement do not progress by tens.

Our whole system of arithmetic itself

is decimal in character. In counting we
employ 10 figures : o, 1, 2, 3, 4, 5, 6, 7, 8,

and 9. We then repeat these in groups
of 10, advancing from 10 to 20, 30, 40,
etc., up to 99. We then advance by
groups of 10 times 10, namely, 100, 200,

300, etc., to 999; then by groups of 10
times 100, namely, 1,000, 2,000, 3,000,

etc., etc.

From this peculiarity in our method of
numeration it follows that any system in

which the units of measurement advance
by tens is specially suited to our system
of arithmetic. It enables us to change
from one denomination to another in the

system, as desired, without special calcu-

lation, by simply changing the place of
the decimal point. Now the metric sys-

tem is a decimal system of this character.

It has already found favor with the world
at large, and I think America should

adopt it and make it her own. It really is

astonishing, when you come to work out

complicated problems involving cubical

measure, specific gravity, and the relation

of volume to weight, how much labor of
calculation is saved by the use of the

metrical measures.
The Chairman: If you will point out

what that relation is specifically, perhaps

it would be interesting. The members of
the committee may understand, but I

would like to see it.
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Mr Bell: There is a simple relation be-

tween volume and weight: one cubic

centimeter of water weighs one gram.
That fact remembered is the key to the

whole subject.

Now if you want to calculate the

weight of any other substance you have
simply to express its volume in cubic

centimeters and multiply that by the

specific gravity of the substance. Here is

a piece of steel 10 centimeters long, one
centimeter wide, and one-tenth of a centi-

meter thick (one millimeter). What is

its weight?
Now you first find out the cubical con-

tents of this piece of steel by multiplying

together the length, breadth, and thick-

ness expressed in centimeters so as to

have the answer in cubic centimeters. It

is io centimeters long and i centimeter

wide ; io times i is io. It has a surface

of io square centimeters, it is one-tenth

of a centimeter thick. One-tenth of io is

i ; that is, its volume is I cubic centi-

meter. Now multiply this by the specific

gravity of steel and this will give you its

weight expressed in grams. The specific

gravity of steel, if I remember rightly, is

somewhere about 8 ; that is, a piece of

steel weighs about 8 times its own volume
of water. Eight times I is 8. This piece

of steel then weighs about 8 grams.
Now this happens to be a very simple

case ; but the process would give you the

weight in grams, whatever the dimension
of your piece of steel might be. If its

volume should be one million cubic centi-

meters its weight would be eight million

grams ; that is, if I have correctly ex-

pressed the specific gravity by 8. If you
wish to express this weight in kilograms,

simply shift the decimal point three

places to the left. A weight of 8,000,000

grams is equivalent to 8,000 kilograms.

The Chairman: The unit of length is

what?
Mr Bell: One meter. A centimeter is

one-hundredth part of that.

The Chairman: And that is equal to

one liter, which filled with water is one
kilogram, the unit of weight?

Mr Bell: The gram is the unit of

weight ; and one cubic centimeter of

water weighs one gram. The liter is the

unit of volume. It is equivalent to a
cubical space 10 centimeters long, 10
centimeters wide, and 10 centimeters

deep. It therefore holds 1,000 cubic

centimeters of space; and if filled with

water, the water would weigh 1,000

grams (or 1 kilogram).

The fact that one liter of water weighs
one kilogram is easily remembered; but

if forgotten the knowledge is readily re-

covered from the basal fact that one cubic

centimeter of water weighs one gram
(the unit of weight).

THE NEW NAMES SIMPEE WHEN UNDER-
STOOD

To an American the metric system ap-

pears at first sight to be much more diffi-

cult of acquirement than it really is, on
account of the un-English appearance of

the terminology. After you have once
mastered the meaning of the prefixes em-
ployed, the whole terminology appears to

be beautifully simple and appropriate, the

words expressing by their etymology the

numerical relation to the units of the sys-

tem.

Thus when we know that deka means
ten, hecto one hundred, and kilo one
thousand, we see at once that a deka-

meter means 10 meters, hectometer 100

meters, kilometer 1,000 meters. So with

the multiples of gram: A- dekagram
means 10 grams, hectogram 100 grams,

and kilogram 1,000 grams. So also, when
we know that deci means one-tenth, centi

one-hundredth, and milli one-thousandth,

we see at once that decimeter means one-

tenth of a meter, centimeter one-hun-

dredth of a meter, and millimeter one-

thousandth of a meter. In a similar man-
ner when we examine the subdivisions of

gram we see that a decigram means one-

tenth of a gram, centigram one-hun-

dredth of a gram, milligram one-thou-

sandth of a gram, etc.

The foreign words employed need be

no bar to the use of the metric system,
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for they are really not necessary to the

system at all—the English equivalents

would do as well. It is convenient, how-
ever, for many reasons to have some
means of expressing all these various

denominations in specific words coined

for the purpose, although the names are

not all of equal importance. As a matter
of fact, many of them are seldom used,

and a few suffice for ordinary purposes.

This greatly simplifies the nomenclature
for English-speaking persons.

You will appreciate the point by refer-

ence to our monetary system. Our system
of coinage provides for eagles, dollars,

dimes ,cents, and mills ; but, as a matter
of fact, dollars and cents are sufficient for

all ordinary purposes. We do not reckon
money by eagles or dimes, and mills are

hardly ever alluded to excepting by Con-
gressmen and statisticians.

So, on the metric system, the terms
kilogram and gram are generally suffi-

cient to express weight; and the other

terms provided, which Americans find

some difficulty in remembering, are really

of little importance because so seldom
used.

The meter and centimeter are generally

sufficient for ordinary purposes, although
millimeter is also needed for fine meas-
urements, and kilometer for long dis-

tance comparable to our mile, though lit-

tle more than half its length.

The liter is necessary also in express-

ing volumes ; but the multiples and sub-

divisions of it are not much used. These
give you what may be called the basal

points. It is not really necessary to use
the other names, although advisable to

possess them in case of need for special

purposes.

The Chairman: Just as you would re-

member pounds and quarts and dollars

and cents.

Mr Bell: Exactly.

The Chairman: When you know the

value of anything expressed in one de-

nomination you know it in all, by looking

at it.

Mr Bell: Yes. And you are relieved

of the enormous and unnecessary labor

of calculation involved in the use of our
present measures in merely translating

from one denomination of the system to

another.

The Chairman: Now, for the purposes
of actual measurement, something has
been said about the inch being a more
convenient unit than the centimeter.

Mr Bell: I do not see any reason why
an inch should be more convenient than a

centimeter, excepting that we have be-

come accustomed to it. Usage will famil-

iarize us with the centimeter, and then

our judgment will probably be just the

other way.
The Chairman: Some of those who op-

pose the introduction of the metric sys-

tem say that, so far as its actual use is

concerned, there is no difference between
the two systems, and others say that the

inch is a more convenient unit; that the

meter is not a convenient unit. There
have been suggestions that it ought to be

40 inches.

Mr Bell: Is not the fact of the matter

this : That anything you are accustomed
to is convenient?

The Chairman: Yes ; I think so.

OUR FOREIGN COMMERCE WOUED BE

HELPED TREMENDOUSLY

Mr Bell: The metric system is already

in extensive use. It has stood the test of

a hundred years, and has displaced the

older systems in most of the countries of

the old world. The metrical units have

proved to be very convenient there, and
they will be equally convenient to us

when we become accustomed to them and

use them.

If we employed them, we would have

the same system that is in use in most of

the foreign countries with which we
trade. The trade and commerce of the

United States would then be enormously

facilitated by reason of the fact of our

using the same weights and measures em-
ployed by the people with whom we deal.
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We cannot expect a Frenchman or an
Italian to translate from pounds and
ounces into kilograms and grams, etc.—to

go through all this drudgery of transla-

tion—simply for the purpose of under-
standing the value of what he buys from
us. So, of course, if he can get the things

he wants from a country that already

uses his own system of weights and meas-
ures he will do so in preference to buying
from us, and American trade will suffer.

In my opinion, the trade and commerce
of the United States will be very much
promoted by our adoption of that system
of weights and measures which alone has
any chance of becoming universal—-the

metric system.

The trade of Great Britain is already

suffering from the competition of metric-

using countries, and if we also adopt the

system it will not be long before she fol-

lows our example. Then the metric sys-

tem will become in fact the international

system of the world.

We are better prepared to make the

change than the British because we have
already become accustomed to a decimal
currency, and can therefore appreciate

the benefits we derive from the applica-

tion of the decimal principle to monetary
affairs. I am hopeful, therefore, that our
people may be made to see by analogy
that we would derive similar benefits

from the adoption of the decimal prin-

ciple in our system of weights and meas-
ures.

WOULD NEW TOOLS IN OUR WORKSHOPS BE
NECESSARY ?

The Chairman: A good deal has been
said on this point: We have been told

that if we adopt the metric system it will

necessitate the use of new tools and new
workshops and thereby become a matter
of great expense to our manufacturers.
Mr Bell: That is a matter for very

grave consideration, and I think that the

difficulty has been unduly magnified.

While of course some of our more enter-

prising manufacturers would construct

new machinery and tools specially

adapted for metrical work, it does not
necessarily follow that the old machines
and tools would not be used for the pur-
pose. The fact is that the change does
not necessarily involve any change in

tools or machinery at all—or at least not
to any great extent. It is a question of

arithmetic, not of tools or machinery.
You can measure the work or output of

the present tools and machinery just as

well by the metric system as in the ordi-

nary way. You can express the dimen-
sions and weights of all the parts of the

old machines, where required, by the

metric system, and though the measure-
ments might not be exact to a fraction of

a millimeter or a fraction of a gram, they

could be rated at their true metrical value,

or at a closely approximated value in ex-

act measure. It is only where very fine

and accurate measurements are required

that special tools would be needed.

The Chairman: In making a brand-
new machine you very often have to have
special tools in order to economically

manufacture the machine.

Mr Bell: Yes. Of course the change
would lead to the production of tools and
machinery specially made for the metric

system ; but whether these tools are

specially for this purpose or not, they can
be measured by the metric system.

The Chairman: You mean by that this,

do you not, Doctor : That eventually it

would come to be that they would manu-
facture in even metric sizes as they now
manufacture in even sizes of the English
system ?

Mr Bell: Yes, sir.

The Chairman : But it would not be an
impossibility or a very great inconven-

ience to manufacture by the sizes they

already have?
Mr Bell: No. I mean it would not be

necessary to throw away the machinery
and tools they now have, because gener-

ally you would have a sufficient approxi-

mation to some exact metrical measure-

ment for practical purposes. We can
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approximate say to a sixty-fourth of an
inch, or a fraction of a millimeter, which
would be near enough to precise figures

ordinarily. The old tools and machinery
need not be thrown away; they can be
used during the transitional period at

whatever may be their metrical value. A
tool or machine has only a limited life. It

may last, say, ten years, and then it must
be replaced. After the adoption of the

metric system the new machinery made
would certainly be constructed to an
exact metrical scale. The old machinery,

however, so long as it lasted, would be

measured by the metrical system, and you
would simply rate it at its nearest equiv-

alent in the metric system.

Mr Scroggy:* I would like to ask a

question in that connection. This bill,

you must observe, uses the language that

in the transaction of business requiring

the use of weight and measurement the

government shall employ and use the

weights and measures of the metric sys-

tem. That apparently is mandatory.
Now could you suggest to this committee
some amendment to that language by
which the present tools, the tools now in

use for manufacturing machinery that is

now being manufactured, could still con-

tinue to be used, and at the same time

adopt the metric system as contemplated
by this bill ?

Mr Bell: I do not think, sir, that this

requires any amendment. The bill is

only mandatory concerning the system of

arithmetic to be used (the metric sys-

tem), and leaves the question of tools,

etc., open. It relates simply and exclu-

sively to a method of measurement : The
weights and measures of the metric sys-

tem shall be used—that is all. It does
not prescribe the kind of tools or ma-
chinery or limit it in any way.
Mr Scroggy: Do you think that the

language would admit of the use of the

present tools ?

Mr Bell: You mean in the government
departments ?

* Thomas E. Scroggy, Representative from
Ohio.

Mr Scroggy: Yes.

Mr Bell: I have not hitherto given
that point consideration, but I should
think that it, would. It simply refers to

the measurement of them. Take the pres-

ent tools and measure them in the metric
system.

I thought you referred especially to

outside firms undertaking business for

the government, and whether they would
be required to have new tools and ma-
chinery made in undertaking government
work. I don't think they would, under
the language of the bill. I have no doubt
that some enterprising manufacturer
would, have metrical tools and appliances

made for use in government work,
though this does not seem to me to be
required by the bill. The same remarks
apply to the tools and appliances at pres-

ent in use in the government departments
themselves. I can see nothing in the bill

to require their abandonment and re-

placement by tools specially constructed

for metrical measurement. The present

tools can be measured metrically, which
is all that is required by the present bill,

so far as I understand it. I do not there-

fore see why any amendment is required

to permit the use of any kind of ma-
chinery that may be desired. The bill

simply prescribes that in the transaction

of business requiring the use of weight
and measurement the departments of the

government shall use the weights and
measures of the metric system. Under
this language I take it that you can use

anything under the sun if you measure it

by the metric system. You can use a

pound weight if you please, if you put it

down at 454 grams.
The Chairman: It would require the

use of metric weights and measures, for

instance, in the Treasury Department in

determining our imports and things of

that kind.

Mr Bell: Oh, yes.

The Chairman: There would be no
difficulty about that, I should think.

Mr Bell: I don't think there would.

Indeed, it might be possible that the labor
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of the department might be lightened, in

fact, for I presume that goods imported
from foreign countries employing the

metric system are invoiced in the coun-
tries of their origin by the metric system,

and the Treasury Department, or the im-

porting merchants, at all events, would
thus be saved the labor of translating the

measures. The work of translation of

the department would thus be limited

practically to imports from Great Britain

and her colonies.

The Chairman: Of course the equiva-

lents of the metric system of weights and
measures are enacted into law now.
Mr Bell: I believe so. I understand

that the use of the metric system is al-

ready permissible in the United States by
law. It is now competent for any one to

use it legally who chooses. This bill takes

the next step and makes its use manda-
tory upon the government departments

;

and of course if you take that step it

means that you are going further with

legislation in the future and make it

mandatory for the whole country.

Mr Dresser:* Has not there been some
objection made on account of land meas-
urements ?

The Chairman: The bills formerly in-

troduced here have always contained an
exception, and that exception was the

government survey ; but that work is so

nearly completed now that I am told the

author of this bill thought it was not

worth while to except that from its pro-

visions.

Mr Bell: Of course there is necessary

friction in making the change, but this

difficulty only belongs to the transition

period.

The Chairman: I suppose there are

about three things that the ordinary man
or woman— I mean the man who has not

any special use for weights and measures,

but uses them ordinarily in trade—would
have to remember, and that is the liter,

the meter, and the kilogram ; the liter,

one-tenth more than a quart ; the meter,

* Solomon R. Dresser, Representative from
Pennsylvania.

one-tenth more than a yard ; and the kilo-

gram, one-tenth more than two pounds,
about ?

Mr Bell: Yes ; that is a very simple
way of memorizing the radical points.

A CHANGE WOULD CAUSE NO SERIOUS
ANNOYANCE

The Chairman: Do you imagine there

will be any serious annoyance, so far as

what we call the common people are con-
cerned ?

Mr Bell: I do not anticipate it. We
simply have to be bold enough to take the

step. All the difficulties lie in the transi-

tion period. All the difficulties in the

metric system are in translating from one
system to the other, but the moment you
use the metric system alone there is no
difficulty. The workmen in my labora-

tory used the metrical weights and meas-
ures right off. I did not ask them to

translate from one system to the other,

for that would speedily have developed
their limitations of education. I simply
asked them to use the metric system, and
they did it without difficulty. They now
use meters and centimeters and grams
and kilograms as if to the manner born,

and they are simply common carpenters

and mechanics. I consider them as an
average sample of the common people. I

do not anticipate any difficulty in the use

of the metric system by itself; and if the

government will lead the way, the change
must and will come, and we will be

brought into line with the progressive

nations of the world, instead of lagging
behind.

Mr Scroggy: Legislating for the fu-

ture and not for the past generations?

Mr Bell: Yes, sir. Our forefathers

legislated pretty well for the future in

the adoption of the Constitution ; and,

later, Congress did well in abolishing the

old system of pounds, shillings, and pence

and adopting the decimal system for our

money ; and we will do well for the future

of our country if we provide the metric

system for the whole of the United
States.



7° The National Geographic Magazine

S. P. LANGLEY

S.
P. LANGLEY, Secretary of the

Smithsonian Institution, 1887-

1906, who died on February 27, was
probably the first astronomer to succeed

in making money for the public out of his

profession. When he was appointed di-

rector of the observatory at Allegheny its

resources comprised a building and very

few instruments. He had to raise money
before he could do any scientific work,
and it occurred to him that the easiest

and most useful way of doing this was to

sell a standard time to the railways. In

1866 the railroads east of Chicago were
running on different local times, and
there was considerable confusion in con-

sequence. Mr Langley proposed to de-

termine his time from the sun and to sell

it to the railways. His plan proved very
popular with them, and the writer was
informed by Professor Langley a few
months before his death that he obtained

in this way about $60,000, with which he
equipped the observatory and continued

his solar work. Mr. Langley thus origi-

nated our system of standard time in the

United States.

Professor Langley believed that the

most important work for astronomers
was to study the sun, which is the basis

of all life on the earth.

He wrote a delightfully entertaining

book on this subject, illustrated from his

own drawings and published by The
Century Company, called "The New
Astronomy."
At the Allegheny Observatory and on

his various expeditions to Mount Whit-
ney and elsewhere, as well as during the

twenty years he directed the Astrophysi-
cal Observatory at Washington, the char-

acter of the sun, sun-spots, the solar con-
stant, etc., formed the principal object of
his researches.

His invention of the bolometer, which
registers as small a change in tempera-
ture as one-hundred-millionth of a degree
of heat, enabled him to extend the visible

spectrum many times beyond what was
previously seen.

It is not the purpose of this brief note
to enumerate Professor Langley's scien-

tific achievements, but rather to direct at-

tention to the wide range of subjects to

which he actively contributed. An archi-

tect in early life; later a professor of

mathematics in Harvard University

;

the originator of our system of standard
time ; he re-established the solar constant

;

discriminated and accurately determined,

by their temperature alone, over 700
lines in the invisible infra-red spectrum;
discovered important principles in me-
chanical flight; was one of the principal

promoters of our National Zoological

Park, and possessed a literary talent

which enabled him to describe the most
abstruse scientific facts in a manner in-

telligible and fascinating to all.

But his greatest contribution was his

work in aerodynamics and on the in-

ternal energy of the wind. His experi-

ments and published results on the dyna-

mics of the air are the foundation of the

flying machines of the future. Mr Lang-
ley was the first American to maintain

that the flying machine must be of the

"heavier than air" instead of the balloon

type, demonstrating that less energy is

required to support a heavy body in rapid

velocity than in slow velocity.

EXTINCT REPTILES FOUND IN
NODULES

THE sandy cliffs of the river

Dwina, near Archangel, in

northern Russia, are discolored in

places by pockets of darker material,

from which the local road-builders have
been accustomed to extract nodules
of stone for mending the roads.

Professor Amalitzky, of Warsaw, on
visiting this locality a few years ago r

was astounded to find that each nodule
contained the bones of an extinct ani-

mal. Some of the larger nodules con-

tained the head, limbs, and even the
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entire skeleton of a creature about eight

feet long.

Large numbers of these nodules have
been transferred to the laboratory of Pro-

fessor Amalitzky, where they have been
opened and the contents studied. The
contained bones, which appear to be
the remains of reptiles of Triassic age,

have been carefully extracted and put
together in skeleton form by means of

iron supports. Several skeletons have
thus been revealed of the extinct

Pariasaurus, a vegetarian reptile about
as large as an ox, but not so high in

the legs.

The nodules have also disclosed the

remains of a huge carnivorous reptile

One of the Nodules, showing form of the em-
bedded skeleton

; head to right, tail to left

with a skull two feet long and enor-
mous tiger-like teeth—a truly terrible

creature which has received the equally
terrible name of Inostransevia from its

discoverer, Professor Amalitzky.
No doubt the vegetarian herds of

Pariasaurus were preyed upon by the
carnivorous Inostransevia in the old
days—now hundreds of thousands of
years ago—when they roamed at large
over the territory now known as north-
ern Russia.

A brief account of Prof. Amalitzky's
discoveries is given in a recent work on
"Extinct Animals" by Dr. E. Ray Lan-
kester, of London, England, from which
the above facts have been extracted.
(Published by Henry Holt & Co., New

York, 1905.) The whole book is of

fascinating interest. It is written
largely in untechnical language, and is

plentifully illustrated by photographs
and drawings of the remains of extinct

animals. The author's name is a suffi-

cient guarantee of the excellence of the

work and the reliability of the informa-
tion. H. A. LargsIvAmb.

AMERICAN GOODS IN CHINA

A NUMBER of photographs have
been sent to the Bureau of Manu-

factures by Special Agent Crist showing
the condition of the average American
case or bale of goods on arrival in Tien-

tsin, China. Three of these photographs
are given on pages 1 74-175, by courtesy

of the Bureau, and also a photograph of

some Holland bales that arrived at the

same time. Mr Crist reports that from
the place where he took the photographs
at least 500 more American bales in

equally bad shape were to be seen. Those
in best condition were bound with iron

straps, while the rope-tied bales suffered

the most.

EVIDENCE OF RECENT VOLCANIC
ACTION IN SOUTHEAST ALASKA

THE following interesting geograph-
ical information is extracted

from a report by Mr Fremont Morse, of

the U. S. Coast and Geodetic Survey,
who was recently engaged in the de-

markation of the Alaskan boundary line

across the Unuk River, and is published

here through the courtesy of Mr O. H.
Tittmann, Superintendent of the U. S.

Coast and Geodetic Survey. The Unuk
River flows into Burroughs Bay about

95 miles north of the southern boundary
of Alaska. The locality described is in-

land at the boundary and about 30 miles

from the mouth of Burroughs Bay.
The largest tributary to the Unuk on

the north side, between Burroughs Bay
and the boundary, occupies a valley of
considerable size between boundary
peaks 6,200 and 6,500. This stream is
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Condition of American Case Goods on arrival at Tientsin, China

Trusses of American Piece Goods on arrival at Tientsin
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locally known as Blue River, and it emp-

ties into the Unuk River in the first

canyon. This canyon has been formed by

a lava flow which came down the Blue

River valley and forced the Unuk stream

over against the foot of the mountain on

the south bank. This flow is compara-

tively recent, but occurred long enough
ago for large trees to have grown up over

its surface. A still more recent flow,

which probably occurred within less than

fifty years, has swept down the Blue

River valley, destroying all the vegeta-

tion in its path. This flow stopped within

about 200 or 300 yards of the river, and
the charred and blackened trunks of trees

overwhelmed by it are still visible at its

termination. Since the flow ceased there

has been time for only a few mosses and
lichens to gain a foothold on the lava

masses. The floor of the Blue River val-

ley, as formed by this lava, is exceedingly

rough and broken up, and it is very diffi-

cult to travel over it. It was stated to us

that, owing to the extreme difficulty of

crossing the lava, the farthest point ever

reached up the valley is seven miles,

which distance was once made by a pros-

pector in three days' travel. In a letter

sent Mr Tittmann after the report, Mr
Morse adds

:

"I judge the lava flow had its source in

the region north from 6,200, say within

10 miles of that peak. The ruggedest
mountains in the vicinity are there and
look as if they are volcanic. Looking in

that direction from 6,200, there is seen a
glacier whose entire front is black with
cinders. The glacier on the north side of

6,200, which has its lower extremity at

an altitude of about 3,500 feet, is still dis-

charging cinders that probably fell dur-
ing the last eruption. So also the ledges

that are exposed during the summer
above 3,500 feet have cinders scattered

over them, and that too in exposed places

where it seems improbable that the cin-

ders could rest many years without being
blown away by winds or washed away by
rains. At present there is no sign of an

active volcano in that region. Mr Wright,

of the Geological Survey, who made a

trip up the Unuk River in August, made
the ascent of 6,200 to see the surrounding

country; but it was a cloudy day and he

did not get the view which I have men-
tioned. He suggested that a lava flow

does not necessarily imply a volcano, but

may come from a fissure, and that just in

that region is the line between the coast

granites and the interior rocks. How-
ever that may be, it is certain that there

were lively times around the Blue River

valley not many years ago.

"The second canyon of the Unuk was
formed in precisely the same way as the

first, and by a lava flow which had its

origin in about the same locality, but

which, instead of flowing down the Blue

River, broke out and flowed down the

other side of the range on which 6,200 is

located. All this flow is clad with timber

and occurred long ago."

THE WONDERFUL STRIDES OF
AFRICA

THE article on "Morocco" published

in this number is the first of a

series of articles on different parts of

Africa which will appear in The: Na-
tional, Geographic Magazine at inter-

vals during 1906. The following papers,

all of which will be illustrated, have been

arranged : "Africa from Sea to Center,"

by Herbert L. Bridgman, being an ac-

count of the development of Egypt and
more particularly of the Sudan, of Khar-
toum, and the upper reaches of the Nile

;

"Capetown, the Transvaal and Rhodesia,"

by William M. Davis, professor of geol-

ogy in Harvard University, who will tell

of the amazing progress of South Africa

since the war and of the labor and race

problems there, which are far more com-
plicated than our own similar problems;

"Northern Nigeria," by Mr Douglas
Hume, a member of the National Geo-
graphic Society, who for three years past

has been in Northern Nigeria ; this paper

will describe the peaceful annexation and
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commercial development by the British

during the last five years of 500,000

square miles in equatorial Africa, with a

vigorous semi-civilized population of

20,000,000; "The French Empire in

Africa," being an account of the French
work in Algeria, Tunis, and more espe-

cially their ambitions for the transforma-

tion of the Sahara Desert, by Charles

Rabot, editor of "La Geographie," of

Paris.

U. S. BOARD ON GEOGRAPHIC NAMES

IT is hereby ordered that there be
added to the duties of the United

States Board on Geographic Names,
created by Executive order dated Sep-
tember 4, 1890, the duty of determining,

changing, and fixing place names within

the United States and insular possessions,

and it is hereby directed that all names
hereafter suggested for any place by any
officer or employee of the government
shall be referred to said board for its con-

sideration and approval before publica-

tion.

In these matters, as in all cases of dis-

puted nomenclature, the decisions of the

board are to be accepted by the depart-

ments of government as the standard au-
thority.

Theodore Roosevelt.
The White House, January 23, 1906.

GEOGRAPHIC LITERATURE

Jungle Trails and Jungle People. By
Caspar Whitney. Pp. 310, 8 vo.

New York : Charles Scribner's Sons.

1905.

A series of fascinating narratives of

hunts for big game in Siam, Burma, the
Malay States, and Sumatra, sprinkled
through which is a lot about the
country and the people, their life,

thoughts, and characteristics. One is

struck with the characterization of the
Malays of the Federated States, which
holds good wherever Malays are found.
"He was very rarely the bloodthirsty,

sullen, silent creature of which we have
had so often the pen picture. He is, to
be sure, thriftless, indolent, unambi-
tious, but he is polite, good-natured,
contented . . . above all else . . ..

the Malay is intensely self-respect-

ing . . . He is reserved, self-con-

tained . . . He resents insult so
strongly that bloodshed may result

. . . is deliberate of speech . . .

and is not demonstrative. He walks
erect and he looks you in the eye." The
Philippine Malay is all this, except that

he is ambitious, and will work to better

his condition.

The book is printed on heavy paper,
and is beautifully and appropriately
illustrated H. G.

From "Africa," by Frank G. Carpenter, Copyrighted

Disembarking Passengers, Portuguese East
Africa. The passenger enters the basket
and is swung overboard.

Carpenter 's Geographical Reader—
Africa. By Frank G. Carpenter. Pp.

336. Six maps and numerous illustra-

tions. y]/2 by 5^2 inches. New York r

American Book Company.

With this volume Mr Carpenter com-
pletes his series of Geographical Readers
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of the World, the volumes on "North
America," "South America," "Europe,"
""Asia," "Australia, Our Colonies, and
other Islands of the Sea" having preceded
this one. The readers are designed for

young people. They are written in simple

and interesting language and the facts

are in the main correct. Their popular-

ity is attested by the statement that more
than one million copies of the volumes
have been sold.

Far East (The). By Archibald Little.

Illustrated. Pp. 342. Oxford : The
Clarendon Press. 1905.

This is a description of the Chinese
Empire and its neighbors, from Manchu-
ria to Siam, and from Turkestan to Ja-
pan. Despite its literary defects, it is a

welcome handbook, its value being en-

hanced by charts and maps, especially

those on railways, population, ethnog-
raphy, orographic features, and vegeta-

tion. The chapters on Siam, Tibet,

Turkestan, and Japan are inferior to those

on the central kingdom—China.

The account of the middle basin, the

Yangste, is comprehensive and interest-

ing, the author speaking largely from
personal stud)'', evidently not like a writer

he describes, who "labored under the dis-

advantage of never having lived in the

country."

He forcibly presents the relative size

and importance of China and other coun-
tries, and gives much needed information
as to local geography, geology, and cli-

mate.

Most instructive is the irrigation dis-

trict in Szechuan province, 2,800 square
miles, as "the most highly productive and
thickly populated piece of land of its size

on the face of the globe." Its skillful and
continued maintenance "is due to the
absolute dependence of the five millions

of people on the Chengtun Plateau upon
the minute organization of their irriga-

tion system."

The unreliability of statistics as to

population is well illustrated by two esti-

mates as to the population of Annam,
Tongking, and Laos, 6,200,000 by Ber-
nard (1901) and 15,400,000 by Beauclerc

(1900).
Americans may well take to heart Mr

Little's opinion, the outgrowth of long
experience and reflection, that considera-

tion and fair dealing in all commercial
and economical matters are essential to

successful relations with the Chinese.

A. W. G.

NATIONAL GEOGRAPHIC SOCIETY

Popular Meetings

National Rifles Armory, 920 G street,

N. W., 8 p.m.

Friday, March 2—"Our Immigrants: Where
They Come from, What They Are, and
What They do After They Get Here." Illus-

trated. Hon. F. P. Sargent, Commissioner
General of Immigration.

Thursday, March 15
—

"Castro and Venezu-
ela." By James F. T. Archibald, of Collier's

Weekly.

Friday, March 23
—

"Oriental Markets and
Market Places." By Hon. O. P. Austin, Chief
U. S. Bureau of Statistics. Illustrated.

Friday, March 30
—

"United States Eclipse

Expedition, 1905." By Rear Admiral Colby M.
Chester, U. S. N.

Tuesday, April 13—It is hoped that official

business will permit the Secretary of the
Navy, Hon. Charles J. Bonaparte, to
address the Society on "The American
Navy."

Scientific Meetings

Hubbard Memorial Hall, 8 p. m.

Friday, March 9
—"The United States

Bureau of the Census." By Hon. S. N. D.
North, Director, Bureau of the Census.

Saturday, March 24
—"The Death Valley."

By Mr Robert H. Chapman, U. S. Geological
Survey.

Friday, April 6—"Hunting with the
Camera." By Hon. George Shiras, Member
of Congress from the third district of Penn-
sylvania.

Friday, April 20—"The Protection of the
United States Against Invasion by Disease."
By Dr Walter Wyman, Surgeon General
Marine Hospital Service.
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OUR PLANT IMMIGRANTS

AN ACCOUNT OF SOME OF THE RESULTS OF THE WORK OF THE
OFFICE OF SEED AND PLANT INTRODUCTION OF THE

DEPARTMENT OF AGRICULTURE AND OF SOME
OF THE PROBLEMS IN PROCESS

OF SOLUTION

By David Fairchild

Agricultural Explorer, in Charge of Foreign Explorations

THE era of pork and hominy has

passed forever in this country,

but so short a time ago that our
fathers refer to it as the time of plain

living. What has wrought this change
throughout the table menus of the

country since the days of the California

gold fever? It is not the gold fields of

the Pacific slope, nor the industrial de-

velopment of the country that has caused
it, so much as the introduction of new
food plants. The changes that have been
going on since those wagon caravans fol-

lowed each other across the great plains

have been gigantic, but in no respect

have they been more remarkable than in

those which Plant Introduction has
brought about.

Slowly at first, with the establishment
of those plants that the immigrants
brought over with them, this work has
gone on, unchronicled by historians, until

today the very things that we look upon
as characteristic of great regions of the

country are vast fields and enormous or-

chards of introduced plants.

some; notld importations

The discovery of gold at Sutter's mill

was the beginning of the great industrial

development of the Pacific coast, but the

introduction by the Catholic Fathers of a

single forage plant—alfalfa—has turned

two million acres of land into the most
generally profitable farm area of this

country.

These same Fathers brought with them
to their missions olive cuttings, whose
descendants today cover thousands of

acres of the best tilled olive orchards in

the world. A few orange cuttings from
the east coast of Brazil, called to the at-

tention of the world by an American
woman, have grown until they number

*The substance of an address to the National Geographic Society, February 9, 1906, and
published by permission of the Secretary of Agriculture.
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their descendants by millions and form
what is one of the characteristic features

of California—its orange groves.

The tomato, which before the war was
a curiosity from Peru and was used to

frighten slaves into obedience, because

they thought it poisonous, was grown last

year on over half a million acres of gar-

den land.

The lima bean, whose arrival in this

country no historian has considered

worthy of chronicling, has so grown in

importance since its introduction, some
time about 1820, that today special

freight rates are granted it between
southern California and the Atlantic

coast, and thousands of acres of land

where the rainfall is extremely light are

devoted almost exclusively to the cultiva-

tion of this Peruvian bean.

The potato, from the highlands of

Colombia and Peru; the rhubarb, from
central Asia; the asparagus, from Eng-
land, and even the celery of southern

Europe, have all been, one after the other,

introduced into our fields and gardens.

Though these great changes in the

farm and garden areas of the country
have been wrought in less than a lifetime,

they have still been too slow, and today
changes as far-reaching and important
as the introduction of the olive or the

orange are being brought about by gov-
ernment aid in a surprisingly short time.

The Department of Agriculture is

growing in this country some of the
things that we now import and for which
we pay annually many millions of dol-

lars ; it is forcing into public notice and
encouraging the trial of foods that the

people of other countries find excellent

and of which we are ignorant; and it is

bringing in from all parts of the world
plants that are now wild, but that can be
tamed by breeding with others now in

cultivation, thus contributing to the crea-

tion of fruits and vegetables that the
world has never seen before.

This is the government enterprise of
Plant Introduction—to introduce and es-

tablish in America as many of the valu-
able crops of the world as can be grown

here ; to educate the farmer in their cul-

ture and the public in their use; to

increase by this, one of the most powerful

means, the agricultural wealth of the

country.

OUR FARMS AND FARMERS THE BEST IN

THE WORED

No nation in the world has an agricul-

tural territory with a greater range of

climatic conditions than the United States

and its possessions. Great Britain, "on

whose flag the sun never sets," has her

colonies scattered through all the pos-

sible ranges of climate, but America has

in one great connected area a territory

that is exposed in its north to a tempera-

ture of fifty degrees below zero in winter

and whose southern tip juts out into the

zone of perpetual warmth.
This great farm land is peopled from

one end to the other with pioneers; not

with peasants whose fathers and grand-

fathers were peasants and who follow

blindly in the footsteps of their fore-

fathers, but with men who have the spirit

of change in them and who are looking

for anything that will pay better than

what they already have. These pioneers,

through the daily press and by means of

the rural free delivery, are keeping in

touch with the plant industries all over
the world. They know what the wheat
crop of the Argentine is likely to be, and
whether Russia's output of this grain will

affect the price of the wheat in their

stacks. They see accounts of plant cul-

tures in other lands that they would like

to try in their own fields or gardens, and
they have the time and the money and
the land necessary; but they cannot get
the seeds or plants to experiment with,

nor do the papers tell enough to enable
them to judge whether there is any
chance of successfully growing these

strange crops on their land.

"new things To grow"

Millions of dollars are waiting to be
invested in these new crops, and hun-
dreds of thousands of private experi-

menters are ready to try new things.



Our Plant Immigrants

A flood of emigration has set in from
our great cities to the country, and the
emigrants are not poor people, nor
ignorant, but are in large part the
wealthy and intelligent, few of whom
are willing to follow in the old ways of

farming and gardening. They want
something new to grow, not always be-

cause they think it will be more profit-

able, but because they will get more
amusement out of it. To manage a

farm and make it pay along the old

lines is indeed a great accomplishment,

but to take up something entirely new
and prove that it will grow and be
profitable gives the same kind of pleas-

ure that always comes to one who
makes two blades of grass grow where
one grew before. It is the keen pleas-

ure of discovery, the old pioneer spirit,

that is turning from the creating of

new business projects into new fields

of agriculture. These are the new con-
ditions in American agriculture that

must be met by new means, and the
Department of Agriculture, through
the Office of Seed and Plant Introduc-
tion, is striving to meet these demands.
This office, with its small appropriation

of $40,000 a year for the introduction

of foreign plants, is getting seeds and
plants from the most remote corners of

the world for thousands of private ex-

perimenters and for the state experi-

ment stations of the country. Over a

dozen new things a day are entered on
the list of new arrivals, and these new
seeds or plants arrive by mail, express,

and freight, in quantities varying from
a single cutting in a tin tube to a ton
of seed of some African or Arabian
grain.

These things are not sent broadcast
over the country; they cannot be had
merely for the asking. Each new ship-

ment represents a well-thought-out
problem, for which some preparation
has been made, and the seed is too val-

uable to be wasted by putting it in the
hands of those who want it merely
because it costs nothing, or who live

in a region which the meteorological

data in the office excludes from consid-
eration as a place where the new plant

is likely to find a congenial home. The
new arrival goes out to some experi-

ment station or to some one who has
satisfied the office that he has the nec-
essary means to take care of it and the

soil and climate in which it will be
likely to grow—to experimenters, in

other words, who have demonstrated
their ability to try new plants. These
are chosen from the organized insti-

tutes of research in each state and by
correspondence with private individ-

uals.

AGRICULTURAL EXPLORERS

The securing of these things from
the ends of the earth is a work that has
required the employment of exceptional

men, whose enthusiasm for discovery
would take them into dangerous places

and whose training had fitted them to

tell at a glance whether there was in a
new plant the possibility of its utiliza-

tion in this country. These men have
been botanists in the main, but not col-

lectors of dried plants. They have
been investigators of new crop possi-

bilities, and have kept always in view
the fact that what the country wants is

something that will grow and be profit-

able. The finding of a new species did

not distract them from the object of

their search, which was to find the

plant, whether new to science or not,

that was wanted for the improvement
of an existing industry or the estab-

lishment of a new one.

The ground covered by these agri-

cultural explorers has been great, and
in this work of exploration the office

has been most fortunate in enlisting

the personal support of America's
greatest traveler, Mr Barbour Lath-
rop, of Chicago. Mr Lathrop, at his

own expense, conducted his explora-

tions for nearly six years into most of

the promising plant-growing regions of

the world, taking the writer with him
in all his travels as his expert. With
the host of correspondents established
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during these long voyages and those
made by the various agricultural ex-

plorers that the office itself has kept in

the field, the machinery of getting new
plants is better organized in this office

than anywhere else in the world. We
have traversed the Russian steppes and
entered Turkestan ; we have scoured
the coast of North Africa from the Suez

MonutnentinChurchyardof Fukushoji, Province
of Kii, Japan, erected as a memorial to the man
who first introduced citrus fruits into Japan
i,8co years ago. His name was Tajima Mori,
and he was sent to China by Imperial order
to obtain the citrus fruits. It took him
nine years to secure the plants for intro-
duction. The monument bearsthefol-
lowing inscription : "How Magnifi-
cent is the Result of Tajis' Work "

Canal to Morocco, visiting oases in
which -no white man has been for
twenty-five years ; we have investigated
the industries of Italy, Greece, and
Austro-Hungary ; the Valley of the
Nile, with its host of irrigated crops,
has been given a thorough study;
Japan, with its peculiar and suggestive
agriculture, has been drawn upon by

our explorers ; India and the Dutch
East Indies, with their wealth of ma-
terial of value for the warmer portions
of the country, have been touched, but
not yet explored ; Arabian date regions
have been visited and their possibilities

exploited ; South America has been
given a short visit of reconnaissance;
and East Africa, Cape Colony, and the
Transvaal, Sweden, and Finland have
been visited but not explored. The
almost unlimited plant resources of the
Chinese Kingdom are being probed by
a trained agricultural explorer, Mr
Erank N. Myer. Hosts of things are
coming in from his explorations that
we are not yet in a position to talk

about,, since few of them have left the
cool chambers in which they will re-

main until planting time, in the spring.

Hardier persimmons and peaches from
the original home of the peach, interest-

ing new grapes, luscious Chinese pears,

and hardy bamboos are on the long list

of things already en route to America.
A glance at the great plant industries

of this country shows that they have
nearly all of them been influenced in

the past and are still being changed and
bettered by the introduction of new
plants.

ths durum wheat industry

The durum wheat, from which the
bread of the common people is made
in Southern Europe and Russia, was
almost an unknown thing on our grain
markets until 1900; but today it is a liv-

ing question in the milling centers of

the Northwest. It is a wheat for the

dry lands, where the ordinary kinds
grow poorly or not at all, and it yields

so much more per acre and is so much
surer a crop that, even if it should not
bring the highest prices, it will pay bet-

ter than the less drouth-resistant spe-

cies which Western farmers have hith-

erto tried to grow on the dry farm lands
of the Dakotas and Nebraska.
Custom still fights the innovation of

a new flour, and there are people who
think our bread is in danger of being
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deteriorated by the new introduction

;

but they are not the well informed who
have tasted the full-flavored durum
wheat breads of Spain or Italy or who
realize the great and growing future of

macaroni as a food in this country.

American-made macaroni, prepared
with the best of the old American
wheats, cannot be compared with the

delicate product of a Gragnano factory.

But with the culture of this durum
wheat in America a change is coming,
and the time may come when we shall

ship macaroni to Italy instead of im-
porting it at the rate of nearly

$2,000,000 worth a year. This innova-

tion in the great wheat industry has

been the result of the efforts of Mr
M. A. Carleton, who was sent to Russia
as an agricultural explorer of the Office

of Plant Introduction in 1898 and 1900.

The office has distributed thousands of

bushels of the durum wheat varieties

gathered by him from all the Mediter-
ranean and South Russian countries

where it is grown.

THE; SMYRNA FIG

One of the most fascinating events in

the history of plant introduction was the

introduction of the Smyrna fig industry.

The Smyrna fig has always been consid-

ered the finest fig in the world, and be-

yond all competition ; so it was natural

that progressive Californians should wish

to see if they could not grow it. Or-
chards were accordingly started in 1880.

They grew well, but the crops of fruit

they bore fell to the ground when quite

green, and it was evident that some-
thing was lacking to make the industry a

success. A study of fig culture in Smyrna
was made, and it was discovered that a

process called caprificatiou was necessary.

This consisted in hanging in the trees of

the true Smyrna fig the young fruits of

another variety of figs that are not edible,

but which contain thousands of micro-

scopic wasp-like insects, called Blasto-

phaga. These insects creep out of the

caprifigs just at the time when the

Smyrna figs are in bloom, and, crawling

into the latter, they fertilize the hundreds
of small flowers of which the fig is com-
posed, and instead of dropping off like

unfertilized flowers, the Smyrna figs

grow and ripen.

The caprifigs were accordingly im-
ported as cuttings, but again the owner
was disappointed when the trees bore, for

it was discovered that they had left their

tiny insects behind and were worthless.
A final attempt was made through the
combined efforts of the entomologist of
the Department of Agriculture and Mr
W. T. Swingle, of the Bureau of Plant
Industry, and, in 1899, after nineteen
years of effort, Mr Roding's orchard of
Smyrna figs was established. It is still

the largest in this country and has been
yielding large crops of delicious fruit.

Sixty-five tons was the output for 1903,
and though in its infancy the California
Smyrna fig industry is already supplying
a portion of the figs now sold in our
markets, and these are being put up with
a cleanliness unknown in their native
land.

Japanese; rice;

History tells us that the first rice in this

country was introduced into the Carolinas
in 1695 by the captain of a brig from
Madagascar, who gave some seed to
Governor Smith and his friends to ex-
periment with, and the result has been an
important industry. The rices which
chance introduction had brought in were
looked upon as the finest in quality in

the world and were exported to Europe;
but with the call for a whiter and a more
polished product than the hand-threshed
rice of plantation days came machine-
polished rice, and the center of the rice

industry was transferred to Louisiana
and Texas by the discovery of artesian

wells in those states. The machine-
polished rice that we buy in this country
today is, as every one knows, a truly

beautiful thing to look at, but as tasteless

as the paste that a paperhanger brushes
on his rolls of wall paper. The leather
rollers of the machine not only rub
off all the fine outer layer of nutritious
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matter, and with it the part that gives

flavor to the kernels, but they often break
the long, slender grains that characterize

the famous Carolina golden rice. This

breakage is so great that the Louisiana

growers begged for assistance, and the

new Office of Plant Introduction sent Dr
S. A. Knapp to Japan in search of a

short-kerneled variety that would not

break in the milling process. Today Dr
Knapp declares that one-half of all the

rice grown in Louisiana and Texas is the

Kiushu rice that had its origin in the

introduction made in 1899. This new
rice has reduced the breakage from 40
per cent to 10 per cent, and has at the

same time brought into culture a more
productive rice. It has not done away
with the pernicious practice of polishing,

but an interest in the unpolished rice has
lately been aroused that, it is hoped, will

lead to the abandonment of a practice

which robs the buyer of nearly all of the

flavoring matter of the rice and leaves

only the starchy portion. It is a dis-

grace that the most intelligent nation in

the world should be so ignorant of the

food value of the crop, on which more
people live than on any other, that they
should insist upon having their rice made
as shiny as polished glass beads, although
in so doing they are throwing away the

best part of it. No rice-eating people
treat their rice as we do, and it is to be
hoped that the small markets that have
been started for the unpolished rice in

this city and elsewhere will lead to a
general propaganda in its favor.

the corsican citron industry

The Corsican citron is better known to

housewives than to the general public,

though a failure to put thin shavings of
candied citron rind into the poundcake
would be quickly noticed by the house-
hold.

Though no one person eats in a year
any large amount of citron, yet every one
eats a little, and the aggregate amounts
to over 2,000,000 pounds a year, almost
all of which is imported from Italy and
Corsica. To assist a progressive Cali-

fornian who thought he had the right

kind of land and a climate in which to

grow the Corsican citron, the writer was
sent to the birthplace of Napoleon by the
pomologist of the department in 1894.
It was the first time I had ever tried to

get from a foreign people the plants with
which to start an industry that would
eventually remove one of its best buyers
from the field and might some time lead
to the appearance of a rival industry. I

was nervous and had been advised that
the Corsicans were not inclined to let

scions of their fine citron trees go out of
the country ; so on landing at Bastia, the
the port nearest Italy, I pushed through
to the center of the island ; and there, in

a small mountain town, perched on one
of the characteristic pinnacles of land,
surrounded by groves of citron, I made
my mission known to the mayor.
While waiting for him to bury one of

his friends in a neighboring village I

strolled about the place and sought by
means of my camera to dispel the suspi-
cions of the crowd that gathered uncom-
fortably about me. While I stood with
my head under the black focusing cloth,

with a young mother and her child pos->

ing against the stucco wall before me, I

was startled by the touch, not too gentle,
either, of the guarde civile of the village.

"Vos papiers, si'l vous plait," was the
curt demand. I replied in Italian that I

had left them at Bastia, at which re-

sponse, and to the evident delight of the
crowd, I was marched off to jail. On an
errand that was not likely to be pleasing
if explained to the guard, with no papers
in my pocket, with a captor whose very
look was enough to terrify any one, and
in a jail that would rival in filthiness any
that the Inquisition ever had, I think-

there are few men who would not have
paled. Seated in the jail, with the guard
and his wicked-looking wife glaring at
me, I was asked to give an account of the
reason of my visit. This I refused to do,
but endeavored to find out why an
American was arrested for taking pic-
tures of the beauties of this lovely vil-

lage. To my surprise I found that I was
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i. A Field of Spineless Cactus in Tunis. Planted for fodder. See page 194

2. A Camel browsing off the Spineless Cactus of Tripoli

3. An Orchard of the Carob in full bearing in Spain. See page 190

4. The Spineless Cactus of Tunis

5. The Egyptian Papyrus. Most beautiful of water plants for Florida streams
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i. The Short-kernelled Japanese Rice that does not break in milling. See page 184
2. The L'>ng-kernelled Rice which broke badly when milled
3. A Japanese Colonist in his Field of Japan Rice in Texas
4. Macaroni nude in Naples Exposed to the dus: and dirt of the street

5. A Bamboo Timber Yard in Japan. See page 199
6. A Clump of the Giant Bamboo in Natal, South Africa
7. Trees of the East Indian Mango. The noted Bombay variety. See page 187
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taken for an Italian spy, and the exami-

nation of all my belongings only served

to increase the suspicion, for it revealed

Italian notes on abstruse botanical sub-

jects. For hours I fought in poor Italian

for a release, but not until I found, in a

pocket that had been overlooked, a

Treasury check for some small amount,
and insisted that this was my paper of

citizenship, did the guard reluctantly let

me go, and I left the town as quickly as

I could, cutting from some citron trees

as I went, however, enough scions or bud
sticks to graft a small orchard.

It was my pleasure, ten years after

this, to visit in southern California the
orchard that was the result of the intro-

duction of these scions. The industry is

on a paying basis today, and Dr West-
lake, of Duarte, has his own factory in

which he candies a grade of citron that

he claims is more digestible than any
now sold on our markets.

UDO, A N£W JAPANESE SALAD PLANT

While there is nothing that has been
found yet that will compare with let-

tuce as a salad plant, the Japanese have
a vegetable that will give a welcome
variety. In Japan it is as common as
celery is with us, and is so popular that
it is canned and sent to this country for
the use of the thousands of Japanese
who live here. It is used cooked with
Soy sauce and in many other ways, but
it might never have been introduced
into America but for the fact that a
young American girl, Miss Fanny, El-
dredge, adopted the thick, blanched
shoots, two feet long or more, as a
salad. By shaving them into long,

thin shavings, and serving with a

French dressing, she produced a salad
with a distinct flavor of its own, a
crispness that was unusual, and a pretty

silvery appearance. It was found to be
a most vigorous grower, resembling a
soft wooded shrub more than anything.
The methods of its culture were
worked out, and seeds were obtained
and distributed to hundreds of private
experimenters scattered from Nova

Scotia to California and from Maine to

Florida, and the result has been that
shoots suitable for the table have been
produced in a dozen places, chiefly on
the Atlantic coast. It has grown al-

most if not quite as well in Washington
as in Japan, and has shown itself a

heavy yielder. Seedlings have in one
year produced astonishing masses of

roots, from which quantities of the

blanched shoots have been grown in a

dark chamber or under a mound of earth.

THE TROPICAL MANGO

Many people think they know what
mangos taste like because they have
eaten some fruit by that name sold in

one of the fruit stores of our cities.

The fruits that are offered now as man-
gos are unworthy the name, for they

are from worthless seedling trees and are

little more than juicy balls of fibers sat-

urated in turpentine, while the oriental

mango is a fruit fit to set before a king.

It is in fact more richly flavored than a

peach and has no more fiber. The trees

grow on poor soil and attain an extreme
old age. They bear enormous crops of

fruit, that make the trees look when in

full bearing as though they were cov-
ered with a mass of gold.

The first introduction of the East
Indian Mulgoba mango was made into

Florida by the Office of Pomology in

1889. From the one tree of this early
introduction which survived the freeze
of 1895 has come the new mango craze
that is now at its height among the
Florida planters who have suitable soil

and no frosts or only slight ones. When
this tree, saved from destruction by
Prof. Elbridge Gale, of Mangonia, came
into fruit it was a revelation to Amer-
ica, to the Western Tropics in fact.

From this one tree thousands of grafted
trees are now growing in Florida, and
it will not be long before the mulgoba
is for sale on our markets. To meet
the demand for the best mangoes in the
world, the office has brought young
plants of the best varieties from every
region where they are grown, and there
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is now assembled in the green-houses
of the department the largest and best

selected collection of mangoes in the

world. These are being fruited in

Florida, and the best will be propa-
gated as rapidly as possible for distri-

bution.

SPANISH HARD-SHELLED ALMONDS

The Sierras of southeastern Spain pro-

duce most of the long, slender kernelled

almonds which have come so rapidly

into favor for salted almonds. Califor-

nia could produce them, as she already
grows the poorer kinds, the soft-shelled,

coarser-flavored sorts. To get these

finer kinds, the famous Jordan especially,

the writer explored the almond or-

chards of Malaga and Andalusia, and
cut scions or grafting wood from the

best trees. Much of this material has
been used in California with success,

but the Jordan flowers too early, and
another expedition must be made in

search of later flowering kinds from the

same region to make the hard-shelled

type a success, or else new regions
must be found in this country where
the Jordan will not be caught by the late

spring frosts.

BERSEEM, THE EGYPTIAN CLOVER

The greatest annual irrigated forage
crop for culture in regions with mild
winters is the berseem of the Nile Val-
ley. It is the crop that the Egyptian
fellah, or peasant, has depended upon
for centuries as a soil-improver and as

a plant on which to pasture his cattle

and other animals of the farm. Planted
in the late autumn, it grows so rapidly

that before the next June it will yield

four cuttings of a most nutritious fod-

der that may be pastured upon, fed

green, or made into hay. No other
plant known should be so well suited to

grow in those newly opened up, irri-

gated regions of Arizona and California

whenever the settlers learn to grow
high-priced annual crops instead of al-

falfa, which is the main plant industry
in that region now. Berseem will not

come into competition with alfalfa, for

it is an annual, while alfalfa is a peren-
nial, and therefore not suited to grow in

rotation with crops like cotton, melons,
or other annuals. The trials so far

made with berseem are encouraging,
and the plant has seeded at various
places in California and acre plots of it

have been grown.

THE DATE-PALM INDUSTRY

The transfer from the great deserts

of the old world to those of the new of

the unique date industry is an accom-
plishment of which the government
may well be proud. It is something
that private enterprise would not have
undertaken for decades to come, and
the name of Mr Walter T. Swingle will

be always associated with this new in-

dustry. Though the attention of the

public was first attracted to the possi-

bilities of growing the foreign date

palm in this country through chance
seedlings that bore fruit, and through
an early introduction of the pomologist

of the department, it was the explora-

tion trip of Mr Swingle to the Desert
of Sahara in 1899 that first proved the

feasibility of starting commercial date

plantations in Arizona and California.

From the time when the first large ship-

ment of palm suckers reached the

Southwest until the present, the Office

of Plant Introduction has had an ex-

plorer in some one or other of the great

date regions of the old world gathering

plants for the government plantations.

Today the list of introduced varieties

numbers over 170, and more than 3,000

palms, large and small, have been im-

ported and planted out. The best sorts

from Egyptian oases, selected kinds

from the valley of the Tigris, the fa-

mous dates of southern Tunis, and
even the varieties from uncivilized Bel-

uchistan, have been gathered into what
can proudly be called the best collec-

tion of date varieties in the world.

This search through the deserts of the

world has revealed the fact that the

dates of our markets are only one or
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two kinds of the host of sorts known to

the true date eaters, the Arabs, and
that those we prize as delicacies are by
no means looked upon by the desert-

dwellers as their best. The search has
brought to light as well the hard, dry
date, which Americans do not know at

all, and which they will learn to appre-

ciate as a food, just as the Arab has.

Already Egyptian and Algerian im-
ported palms have borne and ripened

fruit, and many persons in close touch
and sympathy with the work have sam-
pled the first fruits of the newly intro-

duced industry.

To all of us who have seen the date

palm forests of the old world deserts

and who have followed the progress of

the experiments in this country, the

landscape of the deserts of Arizona
and California will not long be thought
of without the presence of these stately

plants that have so much that is biblical

and ancient about them.

the; carob tree; or st John's bread

No tree of the Mediterranean region

is more beautiful than the Italian car-

rubo, the carob or St John's bread of the

English. In Sicily it is under its shade
that the tired tourist stops to rest, and in

Spain it is the orchards of the algaroba

that attract his attention by their dark-

green foliage and picturesque form. Few
realize that this tree is seldom planted

for its shade or for its landscape effect,

but for its pods.

These are born in profusion and are

most highly prized as fodder. There are

carob-sellers in Spain, just as there are
barley-buyers here, and these sellers ex-

port their carobs to this country in large

quantities. The thick brown pods are

full of a sweet honey-like fluid that runs
out if you break them open. Cattle and
horses are exceedingly fond of them, and
children eat them, too, even in this land
of cheap candies. Their nutritive value
is high, so high in fact that a Wisconsin
manufacturer makes one of the best calf

foods on the market out of them.
The carob has already found a home

in our West, and there are fruiting trees

near Los Angeles to prove that it has
come to stay.

EGYPTIAN COTTON INTRODUCTION

America is the greatest cotton-produc-
ing country in the world, but neverthe-

less over 112,000 bales of cotton were
imported from Egypt in 1899. There
are distinctly different kinds of this great

staple, and the Egyptian cotton supplies

a different demand from the so-

called upland cotton of this country. It

is a variety with a long, very silky and
crinkly fiber of a light-brown color, and
has been found better than the upland
for the manufacture of stockings and
underwear and for mixing with silk. It

is not the equal of the Seal Island cotton
that is grown on the islands off the

Atlantic coast, but the area in which the

Sea Island varieties can be grown is

very limited and the supply is disposed
of at fancy prices. It was thought that

the Egyptian cotton might be success-

fully grown in the South, and numerous
attempts to introduce it have been made
by the department; but while the plants

grew well, they proved poor yielders,

and their culture has been abandoned,
although Dr H. J. Webber has since

made a large quantity of hybrids between
this Egyptian cotton and the upland sorts

and these are more promising.
In the great Colorado River valley,

however, which is the American Egypt,
and has its dry, mild climate, its irriga-

tion systems, and its long growing sea-

son, the Egyptian cotton promises much.
There fields of it have been grown that

resemble in almost every way the great
fields along the Nile, and with the rapid

increase in population that is taking
place along the Colorado River will

come the demand for this, the great
money-making crop of Egypt.

ALFALFAS FROM TURKESTAN AND ARABIA

From many standpoints alfalfa is the

greatest forage crop in the world, and
when its immense money value is con-
sidered the importance of a better va-
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Photo from U. S. Department of Agriculture

A Sample Cutting and the way it is put up and mailed to the Department of

Agriculture

riety, that costs no more to grow than

the ordinary one, becomes apparent.

It found its way into this country

probably from Asia Minor or Arabia
through the roundabout way of Chile.

Since its introduction by the Friars in

the fifties, its culture has spread, until

the area covered by it is over 2,000,000

acres.

With the thought that there was no
reason why this Chilean alfalfa should

be the best in the world, Mr N. E. Han-
sen, the first explorer of the office,

brought home with him seeds of alfalfa

which he found on his exploring trip to

the steppes of Siberian and Russian
Turkestan.

It is only grown there in small patches,

that are cut with sickles in a most prim-
itive fashion. Distributed in large

amounts, this seed has proven to be of a

variety more resistant to drouth and
alkali than the ordinary kind, and it is

now being grown in acre areas in many
parts of the West. While in Arabia three

years ago the writer found and imported
seed of an alfalfa which the Arab date-

growers cultivate, and this has made
such an unusual growth in the irrigated

regions of the Southwest that the farm-
ers think they can get an extra cutting

of hay from it each season.

THE MALIN HORSERADISH FROM BOHEMIA

Horseradish culture in this country

has been generally neglected. Until the

introduction by the Office of Plant Intro-

duction of the famous Malin horseradish,

only one sort, the common American,
was known. In a little village near

Vienna the best horseradish in the world
is grown. There are two or more other
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From Gustav Eisen, U. S. Department of Agriculture

Packing Figs in a Smyrna Fig Establishment
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Photo from George C. Roeding, of Fresno, California

Distributing Insect- laden Figs in a Smyrna Fig Orchard in order to fertilize the

flowers. See page 183

sorts that are recognized in the markets
of Europe, but though sold as larger

roots, these are not so fine flavored nor
so crisp as the Maliner Kren, as it .is

called. The methods of the Malin peas-

ants, too, are superior to those practiced

in America, and it was thought at one
time that to this difference in method of

cultivation rather than to the variety

itself was to be attributed its superiority.

The introduction of the Malin roots,

however, has proven that it is a superior
kind. In New Jersey, at Edgewater
Park, one of the first men to get the roots

grew over six acres this season. Though
lie had on the same kind of soil, and ad-
joining the plat where he cultivated the
Malin. the American sort, it yielded a
ton of roots more than the native kind,
was several weeks earlier in coming to

maturity, thus commanding a higher

figure in the early season, and produced
a larger, more regular root. These
favorable characters combined have
made the Malin horseradish a much bet-

ter paying one than any other, netting

the planter $100 an acre more than the

American.
This is a small industry, it is true, but

in a single county in that state it has

grown from the production of a few
hundred pounds a year to that of more
than 1,000,000, which means a decided

increase in five years in the earning

power of a community.

THE MANGOSTEEN FROM THE MAEAY
ARCHIPEEAGO

There is not in the whole range of

fruits a single one that surpasses the
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tropical mangosteen in delicate flavor or

in beauty; and yet, because the West
Indies do not grow it, Americans who
stay at home cannot taste it. Trees, few
in number, it is true, are now grown in

Jamaica, Trinidad, and even in Hawaii,

but the propaganda in its favor has not

yet been made and we are now pushing
an investigation to establish it as a new
industry in Porto Rico, Hawaii, and on the

Panama Canal Zone. The mangosteen has

a poor root system and it is one of the

lines of research we are following to find

among the near relatives of the species a

form that has better roots and that will

serve as a stock upon which to graft the

more delicate mangosteen. The genus
to which this wonderful fruit belongs has

at least fifteen edible species in it, few,

if any, being known to those who have
not made them a special study. It has a
beautiful white fruit pulp, more delicate

than that of a plum, and a flavor that is

indescribably delicate and delicious,

while its purple brown rind will distin-

guish it from all other fruits and make it

bring fancy prices wherever it is offered

for sale.

THE TUNA, A FRUIT AND FODDER PLANT
FOR THE DESERTS

The prickly pear, or tuna, is a fruit that

all those who have been in Mexico or
Italy or who have visited southern Spain
have seen and perhaps tasted. Few,
probably, have thought that this fruit

was the product of a cactus that would
grow in the dry deserts where scarcely
anything else will live, and produce fruit

on which men can live. It furnishes a
fodder for cattle, too, that, though not of
the best, is at least good enough to make
it worth while to cultivate it in the old
world, and in the new it has been utilized

by burning off the sharp spines. Na-
tive in Mexico, but introduced into the
Mediterranean region and into South
Africa at a very early date, it has
developed astonishingly there, and it

is from these parts of the world and
from Mexico that we are getting for Mr
Griffiths, the opuntia expert of the de-

partment, all the different varieties.

These he is growing in special gardens
in California, and it is safe to say that he
has already assembled there the largest

collections of these plants in the world.
The newspapers have quoted Mr

Luther Burbank as claiming, to be the

originator of the spineless cactus. I do
not think that he claims this, but he does
think that the so-called spineless forms
that the Office of Plant Introduction has
brought in are not perfectly spineless,

and that he can by breeding and selec-

tion remove every vestige of the long
spines, and also the almost microscopic
spicules that are even more objectionable
than the spines, or at least quite as much
so.

What some of the possibilities of the

opuntia are Mr Spillman, of the Depart-
ment, has described in a lecture before
this Society. The situation is one of the

most fascinating in the whole range of

plant breeding". Here is a tremendously
variable desert plant that can be grown
where other plants die; one that can be
grown from cuttings as easily as a be-

gonia ; one that yields enormous crops of

a fruit that is so nutritious that in Tunis,
Morocco, and South Africa the natives

live on it for months at a time. Though
it is so full of seeds that the American
fails to appreciate it, it is a fruit of which
there are in existence almost entirely

seedless varieties from which superior

seedless forms can be made ; a plant the

joints of which are already used for fod-

der by burning off the spines, making it

of value even in the wild state, and of

which there are nearly spineless forms
now in cultivation in Tunis, Argentina,
and southern Spain. Add to this the fact

that it is a tremendously rapid grower
when given water, and that practically

nothing has been done to improve it, and
the great possibilities of the plant be-

come apparent.

THE CHAYOTE, A NEGLECTED WINTER
VEGETABLE

Unless assisted, it takes a long time
for even good vegetables to become
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From Z. T. Swingle, U. S. Department of Agriculture

An Arab climbing a Tall Palm in a Garden at Biskra, Algeria, to polli-

nate the flowers
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1. The Mangosteen, queen of the tropical fruits. One-half natural size. See pages 183-184
2. The beginning of the Government's Date Garden in California. vSee page 189

3. A young imported Mulgoba Mango Tree in Florida. See page 187
4. A basketful of Japanese Toquats as sold in the market of Malta. One of the new fruits of promise
5. A young California Date Palm loaded with fruit



Our Plant Immigrants 197

popular. If one could patent them and
control the supply, men would take these

new things up and push them, just as

they have new breakfast foods, of which
they can control the processes. But a

new vegetable, what man of moderate
means wants to spend all the time and
money necessary to advertise it, only to

find that his neighbor has waited for a

market, and when such has been created

has gone into the culture of the new
vegetable on a big scale and is under-

selling him?
The chayote is one of many such

neglected opportunities. It is a cucum-
ber-like vegetable, borne on a vine which
can be trained over a trellis just like a

grapevine. It bears large crops of fruit,

as many as 500 to the vine. It is a peren-

nial and does not have to be planted every

year, as the cucumber does, but goes on
for years producing larger and larger

crops. The fruit keeps excellently, and
as late as March can be sent to the

northern markets. Its roots are edible, its

young stems as tender as asparagus,

while its fruits can be prepared in twenty
ways or more. The plant adapts itself

to culture under glass and bears fruits

there, even in the north, though its

natural home is in the West Indies, and
it will not be a profitable outdoor culture

north of the Carolinas.

With all these points in its favor,

which were first called to the attention of

the American public by Mr O. F. Cook
in a bulletin of the Department, and with

the further fact that it has been for years

a favorite vegetable among the Creoles

of New Orleans, there are today none
of these vegetables to be had on our
northern markets.

To bring its good points to the at-

tention of those who are looking for new
things, the writer introduced it to Man-
agers Hilliard and Macormick, of the

Waldorf-Astoria, and the Bellevue-Strat-

ford hotels. These men, whose business

it is to cater to the jaded appetites of the

rich, have pronounced it an excellent

thing, have invented new recipes for

cooking it, and have put it for the first

time on their menus.

If a small demand is once created in

our great cities for this new vegetable,

that tastes like a combination of a deli-

cate cucumber and a squash, with more
firmness than either, there will be created

a new industry for the South that will

grow as the tomato industry has grown
and support people by its yearly earn-

ings.

PLANT PROBLEMS NOW IN PROCESS OF
SOLUTION

The work of Plant Introduction is

not theoretical, but practical in charac-
ter. Its operations are carried on in

those places where it is needed, and the
problems are suggested by practical

men. Some of the problems which the
department is now working on are

:

the finding of paying crops for the

abandoned rice farms of the Carolinas

;

the securing of some profitable plant

culture for the unemployed hilly re-

gions of North Carolina and Georgia

;

the improvement of the brewing bar-

leys of the country ; the fitting in of

new crops into the arctic agriculture of

Alaska ; the starting of new industries in

our tropical possessions ; the increasing
of the fertility of the California or-

chard soils ; the introducing of hardy
fruits into the Northwest ; the substi-

tuting of a valuable for a worthless
cane in the cane brakes of the South,
and the exploiting of a drouth-resistant

nut plant for California.

The planters of the Carolinas must
have a new crop to grow on the rich

rice lands that are no longer profitable

for rice culture since the great Louis-
iana and Texas rice fields have been
opened up. The Office of Plant Intro-

duction has suggested the trial of the

Japanese matting rush as one likely to

be a profitable one on these areas, and
is planting thousands of seedlings of

the plant, and watching them carefully

to see how expensive their cultivation

will be. It is also experimenting with
a new root crop on the cheap sandy
lands of the region as a possible substi-

tute for the Irish potato, which will not

grow on that soil.
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Original appearance of Salt Lands

There are also thousands of unem-
ployed acres of hilly lands in the Caro-

linas where the conditions are good for

the culture of the Japanese plant from
which the finest writing paper in the

world is made, and the Office has intro-

duced and planted there thousands of

these plants to see if they will not de-

velop into an industry which will util-

ize these great waste areas.

The barley-growers of the country
are growing millions of bushels of

grain for the brewers, but among the

hosts of so-called varieties that are rec-

ognized on the grain markets not one
is a pure race or breed. The Swedes
have long since found the use of pure
barleys of great advantage to the brew-
ers, and their plant-breeders have cre-

ated pure types. The Department has

imported these, and they are now on
extensive trial by the best barley-

growers in the country.

Alaska, with its cool, short summers
and extremely cold, long winters, of-

fers new problems for Plant Introduc-
tion. The crops cultivated by the

farmers of the great plains are accus-
tomed to a long, hot summer, and when
tried in Alaska they are caught by the

early autumn frosts before they are

half ripe. To meet these new condi-

tions, Norway, Sweden, and Finland

have been drawn upon for grains and
vegetables, and the most successful

oats grown in Alaska today are the Fin-

nish black oats that were introduced by
the Office of Plant Introduction.

For the tropical regions of Porto
Rico, Hawaii, the Philippines, and the

Panama Canal Zone, there are hosts of

new possibilities open. The sisal fiber

importations from Mexico cost this

country over $16,000,000 a year, and we
propose to demonstrate on a practical

scale that the sisal plant will grow in

Porto Rico and supply a share, at least,

of the thousands of miles of binding
twine which the Western farmers use
in their harvest fields.

There are a host of new fruits which
are common in the oriental tropics and
which would quickly win their way to

popular favor on our markets, waiting
to be brought in and made into thriving

industries. The run-down coffee varie-

ties need new strains to invigorate

them, and it is a possibility that the

wild coffees of Abyssinia which Consul
Skinner has secured for the Department
will bring this about. There are new
root crops like the taro, the yautia, and
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Appearance of the same Salt Lands two years after planting of Berseem

the tropical yam that are almost unex-
plored, so far as their possibilities as

food for the white man are concerned,

and whose excellent qualities and re-

markable yields put them in the same
rank with the potato.

THE CURIOUS PROPERTIES OP THE
FENUGREEK

The great fruit-growers of the Pa-
cific slope, with their thousands of

acres of clean-tilled orchards, have been
searching for a cover crop that would
increase the fertility of their lands and
add the necessary humus or vegetable
matter to it. We have found this for

them in the shape of a leguminous plant'

that inhabits the Mediterranean re-

gion—the fenugreek. The seeds of

this plant, curiously enough, are eaten
by the Jewish women of Tunis in order
to make them fat, and no young Jew
in that region would think of marrying
a girl until the use of this grain had in-

creased her weight to the fashionable
figure of 250 or 300 pounds. The seeds
form a part of the expensive condition
powders that stockmen use to prepare
their stock for the fat-stock shows, and
it was for this purpose that our explor-
ers introduced it in the first place.

For the great Northwest, where fruit

trees are killed every winter and none
but the hardiest kinds will grow, the
explorers have brought in from Russia
the hardy Vladimir cherry and forms of

the Siberian crab-apple, with the hope
of at least starting some types of fruit

that will be hardy there.

The "cane brakes" of the Southern
States are thickets of an American
bamboo whose stems are so brittle that
they are worthless in the arts. Ship-
ments of the Japanese timber bamboo,
from which the thousand and one beau-
tiful Japanese things are made, have
been imported and are being tried in

those areas to see if they will not grow
there and occupy land that today is the
ranging ground of wild hogs and half-

wild cattle.

A DROUTH RESISTANT NUT

Thousands of acres of almond or-

chards in California have been unprofit-

able because the rainfall is too light in

the regions where the orchards have
been started ; and to get a more drouth-
resistant nut plant for these areas the
pistache from the Levant has been
brought in, and there are now being set

out at various places in California small
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pistache orchards, the pioneers of the •

new pistache industry, that will some
day make this delicious nut as common
as the almond is, not as a coloring and
flavoring material for ice creams, but
as a nut for the table, to serve as salted

almonds are now. Mr Swingle, the en-

thusiastic introducer of this nut, has
searched throughout the world for all

the pistache species that can be found,
some to use as stocks and others to

breed from, and there is every prospect
that he will succeed in introducing into

the arid regions of the Southwest an
entirely new nut industry.

These are some of the many prob-
lems that the government enterprise of

Plant Introduction is engaged in solv-

ing.

They are problems that private enter-
prise will not naturally undertake

;

they are problems that concern the
wealth-producing power of American
soil ; they are problems that the govern-
ment has shown its ability to solve in a

manner involving an insignificant out-
lay of the public funds. They encour-
age the production of food and other
products that we now import from
other lands, and they concern the estab-
lishment of farm industries which, for

generations to come, will support hun-
dreds of thousands, perhaps millions,

of American citizens.

MODERN TRANSMUTATION OF THE
ELEMENTS*

By Sir William Ramsay

THE story of helium is perhaps

one of the most romantic in the

history of science; and it is a

story of which the last chapters are still

unwritten. Originally seen as a spectrum
line .in the chromosphere of the sun, it

was discovered on the earth twenty-eight

years later ; and it has provided the first

authentic case of transmutation—a prob-

lem which occupied the alchemists from
the sixth century.

On August 18, 1868, an eclipse of the

sun was visible in India. Among those

who observed it was the celebrated

French astronomer Janssen, and for the

first time a spectroscope was employed to

analyze and trace to its sources the light

evolved by the edge or "limb" of the sun.

It appeared that enormous prominences,
moving at an almost incredible rate, were
due to hurricanes of hydrogen. That the

gas blown out beyond the shadow of the

moon was really hydrogen was revealed

by the red, blue-green, and violet lines

which characterize its spectrum. Among
these lines was one occupying nearly the

position of the two lines characteristic of

the spectrum of glowing sodium, named
D 1 and D2 by Fraunhofer ; and this third

line was characterized as D^ by Janssen.
On October 20, 1868, Sir Norman Lock-
yer, in a note presented to the Royal So-
ciety by Dr Sharpey, mentioned that he
had "established the existence of three

bright lines" in the "chromosphere," a
word suggested by Sharpey to denote the

colored atmosphere surrounding the sun

;

one of these was "near D." It was known
that an increase of pressure had the effect

of broadening spectrum lines ; and Frank-
land and Sir Norman Lockyer were at

first inclined to attribute this new line to

a broadening of the sodium lines, owing
to the pressure of the uprush of gas,

causing the hurricane. However, neither

this hypothesis nor a subsequent one, that

* From the Athenaeum.
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the new yellow line might possibly be as-

cribed to hydrogen, could be maintained

;

and hence the line was attributed to the

existence of an element in the sun un-

known on the earth, and the name
"helium" was chosen as an appropriate

reminder of the habitat of the element.

Among the lines visible in the chromo-
sphere ten are always observed. Of these

four may be seen in the hydrogen spec-

trum, one is due to calcium and four to

helium ; there is still one unidentified with
the spectrum of any known element; it

has the wave length 5316.87, and the

source has been named "coronium." It

appears at a great height in the solar at-

mosphere, and it is conjectured that it

must be lighter than any known gas.

Shortly after the discovery of argon,
in 1884, the notice of one of the discover-

ers was drawn to an account by Dr Hille-

brand, of the United States Geological
Survey, of the presence in certain ores
containing uranium of a gas which could
be extracted by an air pump. Hillebrand
examined the spectrum of the gas and
supposed it to be nitrogen. It is true
that he saw in it spectrum lines which
could hardly be ascribed to nitrogen ; but
on mentioning the fact to his colleagues
he was bantered out of his quest and did
not follow up the clue. Now, in the
spring of 1895 attempts were being made
to cause argon to combine, and it was
argued that conceivably Hillebrand's gas
might turn out to be argon and might
give an indication to a possible com-
pound. Consequently a specimen of
clevite—one of the minerals which Hille-
brand had found to give off the supposed
nitrogen in largest quantity—was pur-
chased and the gas was collected from
it. On purification its spectrum showed
the presence of a brilliant yellow line

almost identical in position with the yel-
low lines of sodium. It was soon evident
that the solar gas, helium, had been dis-
covered on the earth.

The visible spectrum of helium is com-
paratively simple, and many of its lines
have been identified among those of the
solar chromosphere. It is also to be de-

•tected in many of the fixed stars, notably

Capella, Arcturus, Pollux, Sirius, and
Vega. It is one of the lightest of gases,

being only twice as heavy as hydrogen,
but unlike hydrogen, however, its mole-
cules consist of single atoms, whereas
those of hydrogen consist of paired

atoms, which separate only when hydro-
gen enters into combination with oxygen
or other elements. This peculiarity ap-

pears to render liquefaction of helium
almost impossible; for while hydrogen
has been liquefied and boils at 422 de-

grees Fahrenheit below zero, helium has
been cooled to —438 degrees Fahrenheit
and has been compressed to one-sixtieth

of its ordinary bulk, and yet has shown
no sign of liquefaction. Indeed, it is now
the only "permanent" gas, for it has never
been condensed into liquid form.
The minerals which contain helium

have one thing in common: they all con-
tain uranium, or thorium, or lead, or a
mixture of these. Minerals of lead alone
do not show the presence of helium ; but
it may be stated that helium is an invari-

able constituent of ores of uranium and
thorium. It was at first supposed that

such minerals contain helium in a state of
combination; but this view could not be
substantiated, for the constituents of these
ores do not show any tendency toward
combination with helium. The connec-
tion of this with what follows is very re-

markable.
The explanation of the fact that com-

pounds of radium discovered by Madame
Curie in 1901 are permanently at a tem-
perature considerably above that of the
atmosphere, and that they are continually
emitting corpuscules of high velocity, was
given by Professor Rutherford and Mr
Frederick Soddy in a series of papers com-
municated to the Philosophical Magazine.
It is that radium and allied bodies are
"disintegrating"—that their atoms are
spontaneously flying to bits. Now, this

view, although new in its application to

elements, has long been known to hold
for certain compounds. There is a fear-

fully explosive compound of nitrogen

with chlorine, which on the least touch



Modern Transmutation of the Elements 203

resolves itself suddenly into its constitu-

ent elements. It is true that here we have
a molecule composed of atoms "disin-

tegrating" into atoms which subsequently

combine to form new molecules of nitro-

gen and of chlorine; but in principle an
analogy may be drawn between the dis-

ruption of the molecules of an explosive

compound and the disintegration of an
atom into corpuscules. Professor Ruther-
ford and Mr Soddy showed, however,
that corpuscules which have been proved
by Professor J. J. Thomson, of Cam-
bridge, to be exceedingly minute are not

the only products of disintegration of

the radium atom ; the proof was adduced
that among these products were atoms of

a density comparable with that of hydro-
gen and helium. This hypothesis evi-

dently admitted of experimental proof,

and in conjunction with Mr Soddy I col-

lected the "emanation" or gas evolved
from salts of radium. We showed that

this gas, presumably of high density, dis-

integrates in its turn, and that perhaps 7
per cent of it changes into helium. What
becomes of the remaining 93 per cent is

as yet undecided; still, some hint may
be gained from the fact that a constant
ratio exists between the amount of helium
obtainable from a mineral and the weight
of lead which it contains. It may be that
lead forms the ultimate product, or at

least one of the ultimate products, of the
disintegration of the atom of emanation.
Another radioactive element, actinium,

has been shown by its discoverer, De-
bierne, also to yield helium by the dis-

integration of the emanation or gas which
it continuously evolves.

This disruptive change is attended by a
great evolution of heat ; for the radioctive

elements are in a sense explosive, and
explosions are always accompanied by a
rise of temperature. But such atomic ex-
plosions surpass in degree, to an almost
inconceivable extent, the molecular ex-
plosions with which we are familiar.

Could we induce a fragment of radium
to evolve all its energy at once, the result

would be terrific, for in the energy with
which it parts during its change it sur-

passes in explosive power our most po-

tent guncotton by millions of times. It

has been suggested that to this or similar

changes are due the continued high tem-
perature of the sun and the presence of

helium in its chromosphere.

Up to the present no further cases of

transmutation have been observed than
those mentioned—radium and actinium

into their emanation, and these emana-
tions into helium. But proof is accumu-
lating that many forms of matter with
which we are familiar are also under-
going similar change, but at a vastly

slower rate. "The mills of God grind

slowly"—so slowly that many generations

of men must come and go before ocular

proof is obtained of the products of such
possible transmutations.

BRAZIL AND PERU

THE enthusiasm with which Brazil

and the other republics of South
America are preparing for the

Pan-American Congress at Rio de
Janeiro this summer well illustrates the

commercial prosperity and the political

permanence which practically the entire

continent is now enjoying.
Brazil began the twentieth century

with 17,000,000 people, a territory larger
than that of the United , States, and un-

developed resources surpassed by no
country with the possible exception of the

United States and China. Consul Seeger
writes as follows

:

Of all the South American countries
Brazil is the most extensive. It contains
an area of 3,200,000 square miles, is

2,630 miles long, 2,540 miles wide, and
has a population of 17,000,000, mostly of
Indian origin. It borders on every
country of South America except Chile.
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The rivers are numerous, among the

largest being the Amazon, Madeira,

Negro, Para, Tocantius, Parana, and San
Francisco. In the extreme northern part

of the country are the llanos, or grassy

plains, on which roam millions of horses,

many being caught and sold in the differ-

ent markets of the world. Central Brazil,

especially that part lying contiguous to

the Amazon and its tributaries, is called

the silva, or forest region; it abounds in

Para rubber and palm trees, mahogany,
and dyewoods. The eastern and southern

parts form the great Brazilian plateau.

On account of the climatic conditions and
the fertility of the soil, this section is es-

pecially adapted to the cultivation of the

coffee tree, the production of sugar, cot-

ton, tobacco, rice, and fruits. Among the

minerals, besides gold and diamonds,
iron of superior quality is abundant. The
emerald, ruby, topaz, sapphire, garnet,

and other precious stones are found in

considerable quantities. Quite large

quantities of corn and wheat are grown
in the Amazon basin, but none for ex-

port.

Brazil is a country of varied and won-
derful resources, and with the introduc-

tion of up-to-date methods its develop-

ment could be extended so that within a
few years it would produce enormously
and take high rank among the leading
commercial countries of the world. The
export trade is increasing at a very rapid

rate, especially in that of rubber, which
amounts to millions of dollars annually.

The introduction of the bicycle, auto-

mobile, and other rubber-tired vehicles

has given the rubber production an im-
petus that has caused it to forge to the
front as the leading export of the country.
The coffee trade is being extended and
has a very healthy growh. The United
States buys 50 per cent of the coffee ex-
ported, which amounted to $46,922,974
during the year ended June 30, 1904.
Of the three leading countries that sold

their products to Brazil in 1904, Great
Britain ranks first, with $34,976,266, or
28 per cent of the total amount ; Germany
second, with $15,975,118, or 12 per cent;

the United States, $14,041,970, or 11 per

cent. The great disparity in the amount
of goods sold by Great Britain and the

United States to Brazil presents a prob-

lem that must be studied by the manu-
facturers and exporters of this country if

their trade with that and the other South
American countries is to be extended.

In recent years a large amount of

foreign capital has been invested in

Brazilian enterprises, especially in the

city of Rio de Janeiro, Sao Paulo, and
in the southern states. German capital-

ists have established steamship lines for

coast service, and American and Cana-
dian capitalists have acquired the car

lines, gas works, and telephone service

at Rio de Janeiro, the money invested be-

ing estimated at $25,000,000.

NAVIGATION RETURNS

During the year 1904 there entered at

the several ports of Brazil 17,407 steam-
ers and sailing vessels, of 11,879,563 tons,

being an increase of 1,339 in number of

vessels and 811,265 in tonnage. Of these

13,452 vessels or 4,589,544 tons were
Brazilian, 1,792 or 3,661,010 tons were
British; 737 or 1,730,375 tons were Ger-
man

; 392 or 829,526 tons were French

;

168 or 363,301 tons were Argentine, and
practically none from the United States.

The American Consul General at

Callao, Peru, Mr Gottschalk, writes that

a Peruvian loan of $14,610,000 gold has
been awarded to the German Transat-
lantic Bank of Lima, as the representa-

tive of the Deutscher Bank of Berlin.

Peru is to issue bonds for the loan at

98^2 net, bearing interest at 7 per cent.

One per cent of this will be devoted to

canceling the debt. The award was made
after the offers were carefully considered

from a London bank, a Paris bank, two
New York banking firms, and the Ger-
man institution. The people are elated

over the favorable terms, which, joined

to the fact that a former loan was also

taken up by Germany
,
greatly strengthens

the prestige of the local German bank
and German commercial prestige

throughout Peru.



WALTER WELLMAN'S EXPEDITION TO THE
NORTH POLE

AT a meeting of the Board of Man-
agers of the National Geo-
graphic Society on March 16,

190b, President Willis L. Moore in the

chair, the following resolution, moved by
Dr Alexander Graham Bell and seconded
by Rear Admiral Colby M. Chester,

U. S. N., was unanimously adopted:
"Resolved, That it is the sense of the

Board that the plans outlined by Mr
Walter Wellman for reaching the North
Pole are carefully and thoroughly con-

sidered, and give good promise of suc-

cess
;

"That the Board heartily approves of

these plans, and will do everything in its

power to aid in carrying them out

;

"That the Board accepts Mr Wellman's
proposition to send a scientific represen-

tative, and will, as far as possible, see

that such representative is equipped for

the work involved."

Major Henry E. Hersey has been ap-

pointed the representative of the National
Geographic Society to accompany Mr
Wellman, and the scientific program is

now being arranged by the Research
Committee of the Society, consisting of

Vice-President Henry Gannett, Chair-

man ; C. Hart Merriam, F. V. Coville,

A. J. Henry, O. H. Tittmann, C. W.
Hayes, L. A. Bauer,W. H. Holmes, O. P.

Austin, and C. M. Chester.

When the Spanish-American war be-

gan, Major Hersey was in charge of the

climate and crop work of the U. S.

Weather Bureau in Arizona. He ob-
tained leave of absence, raised a regiment,
and offered his services to the govern-
ment. Only part of the regiment was
needed, so that Major Hersey was trans-

ferred as captain to the Rough Riders, of
which he was the ranking major when
the war closed. Since then he has been
connected with the U. S. Weather Bu-
reau. Probably two additional men will

accompany Mr Wellman and Major
Hersey in the airship voyage.
The first announcement that Mr Well-

man would attempt to reach the North
Pole in an airship was made on Decem-
ber 31, 1905. Mr Victor Lawson, the

principal owner of the Chicago-Record
Herald and a life member of the National
Geographic Society, supplies the money.
His public spirit and generosity in thus
supporting an expedition which will

probably cost more than $250,000 before

it is completed is deserving of the highest

respect and appreciation. The expedi-

tion has been incorporated under the laws
of Maine, with Mr Lawson, president;

Mr Frank B. Noyes, editor of the Chi-
cago-Record Herald, treasurer, and Mr
Wellman, general manager. The plans

of the airship were determined after

much deliberation with the leading ex-
perts in aeronautics of France.
Among Mr Wellman's advisers were

Alberto Santos-Dumont ; the engineer,

Henri Julliot, who built the Lebaudy
dirigible and who has just been accorded
the grand cross of the Legion or Honor;
Commandant Renard, of the army, repre-

sentative of the distinguished family
whose names are famous in the history of
aerial navigation; Commandant Bout-
tiaux, chief of the army aerostatic sta-

tion at Meudon ; Captain Voyer, assistant

chief and a man of great experience in

aeronautics and with dirigibles ; M.
Goupil, well known mathematician, the

greatest authority in France on aerial

screws, engineer, and chevalier of the

Legion of Honor ; Captain Ferber, an ex-
pert not only in aeronautics, but in avia-

tion ; M. Edouard Surcouf, a well-known
constructor and engineer, who is now
building a dirigible for M. Deustch (de
la Meurthe) ; M. Louis Godard, the

aeronaut and constructor who has built

scores of ships of the air and who has
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made 500 ascensions; the engineer and
mathematician, Andre, who is M. God-
ard's scientific collaborator; Gaston Her-
vieu, an engineer and aeronaut, who is

also an expert mechanic; Alexandre
Liwenthaal, who was associated with

Count Zeppelin in the famous airship ex-

periments in Germany and Switzerland,

and others.

Mr Wellman gave to M. Godard the

contract for the construction of the great

airship, and the work is now under way.
The aeronef is to be completed in May.
All its motors, propulseurs, and me-
chanical parts are to be thoroughly tested

in Paris. In June all the paraphernalia

of the expedition is to be assembled at

Tromsoe, Norway, where the ice steamer

Frithjof is lying—a craft well known in

Arctic annals, having been used by the

Wellman expedition to Franz Josef Land
in 1898, and employed later by the Zieg-

ler expedition.

About June 20 the Frithjof will

sail for Spitzbergen, and Mr Wellman
expects to establish his headquarters at

Low Island, North Spitzbergen, latitude

8o° 20', about July 1. The party will at

once proceed with the erection of head-
quarters buildings, a huge shed large

enough to hold the airship when inflated,

gas apparatus, etc. An idea of the large

scale upon which the expedition is or-

ganized may be gained from the fact that

at the headquarters will be assembled
about 35 men, including the scientific

staff, engineers, aeronauts, mechanics,
sailors, and workmen. To make the

hydrogen for inflation of the airship 105
tons of sulphuric acid and 75 tons of iron

filings are taken. During the latter part

of July the airship is to have its trials

under meteorological and other condi-

tions almost identical with those which
prevail along the route to the Pole.

The expedition has announced a two-
years' campaign for the Pole, and has
chartered the Frithjof for the seasons of

1906 and 1907. If upon being carefully

tested the dirigible is found to be in fit

condition for the voyage, an effort to

reach the Pole will be made this year. If

not, the flight over the Arctic Ocean will

be deferred till next year, as Mr Well-
man has announced that he will not start

till all his equipment is in the best pos-
sible order, whether it be this year or
next. If the final attempt goes over to

1907, the party will return in the autumn
and spend the winter and spring recon-
structing the airship in the light of the
summer's experience, improving and
strengthening it, and, if necessary, build-
ing an entirely new aeronef.

An interesting feature of the expedi-
tion is the plan to maintain wireless com-
munication between the Arctic regions
and the outer world. Wireless station
number 1 will be established at Hammer-
fest, Norway, in touch with the Atlantic
cable. Station number 2 will be at the ex-
pedition headquarters in Spitzbergen, and
it is expected that constant communica-
tion between these points, 600 miles
apart, can be maintained. Station num-
ber 3 will be on the airship, and it is be-
lieved that messages can be sent from the
neighborhood of the Pole itself to the
headquarters at Spitzbergen, and thence
to Hammerfest, in case the expedition
should be fortunate enough to reach the
vicinity of the Pole.

The period of the whole trip by diri-

gible is assumed at 10 days, or 240 hours.
Mr Wellman believes the airship can be
kept in the air as long as 20, possibly 25,
days, because the loss of ascensional
force should not be more than 200 pounds
per day through leakage of gas, or say
5,000 pounds in 25 days, while in that
time he expects to burn 5,500 pounds of
gasoline in the motors, thus lightening
the load by this much, not counting the
provisions consumed, etc. He carries
gasoline enough for about 140 hours of
motoring at approximately 12 miles per
hour. Hence each assumed period of 10
days is divided into 140 hours motoring
and 100 hours drifting with the retar-
dateur.



THE POLAR AIRSHIP

By Walter Wellman

AIRSHIP construction and opera-

tion is an art which has not

made much progress in this

country, although Knabenshue, Bald-

win, and perhaps others have done in-

teresting and valuable work on a small

scale. In this country the prevailing-

conception of an airship is that of a gas

bag of small size, relatively, covered

with a netting of ropes or steel wires,

and with sufficient lifting capacity,

when inflated with hydrogen gas, to

carry the balloon, a light framework of

bamboo or wood, one or two men, and

a small motor, with a sufficient supply

of fuel to run it for a few hours.

The dirigible which M. Godard and
his corps of experts have in hand is an

entirely different sort of affair. Its

great size enables it to lift not only the

balloon, but the car of steel, the three

motors, comprising a total of eighty

horsepower, two screws or propulseurs,

a steel boat, moto-sledges, five men,
food for them for seventy-five days, in-

struments, tools, repair materials, lubri-

cating oils, and 5,500 pounds of gaso-

line for the motors. It will be seen that

in its cargo capacity our ship of the air,

with its eight tons of carrying power,
much more resembles a vessel to navi-

gate the water than the small contri-

vances used by Santos-Dumont, Kna-
benshue, and Baldwin in aerial experi-

mentation.
The instructions given by me to M.

Godard, and embodied in the contract,

were to spare neither weight nor ex-

pense in his efforts to make a balloon

that should give the maximum of se-

curity and endurance. It is commonly
believed among the aeronautic experts

of France that the unfortunate Andree
met his fate partly through faulty con-

struction of his balloon ; that it lacked
the gas-tightness which should have en-

abled it to remain a long time in the
air, and that the fabric of which it was

composed did not possess sufficient ten-
sile strength to enable it to resist the
elements and give its navigators a fair

chance for their lives. I pass no judg-
ment as to this, because I believe the
builder of Andree's balloon, who is now
dead, was a careful and conscientious
man. But, at any rate, I was deter-

mined to avoid such mistakes if care
and prudence and outlay could suffice

to do it. For in one particular, and in

one only, speaking broadly, is our en-
terprise comparable to that of Andree—

•

the solidity and endurance of the gas-
bag is as essential to us as it was to
him, despite the fact that his aerial

craft was a mere toy of the winds, with-
out motive power or steerability, while
ours is to have both.

the) material used

In the past most balloons have been
made of silk, varnished with from two
to five coatings ; but in recent construc-
tions of important character cotton tis-

sues have been employed, in one or
more thicknesses, coated with a thin
film of pure rubber applied by means of

special machinery similar to the calen-

ders of paper mills. The Lebaudy air-

ship had two tissues of this cotton, both
rubbered. After careful consideration
and elaborate calculations of pressures
and strains, three thicknesses of fabric

were decided upon for our ship—two of

cotton material and one of silk—with
three coatings of rubber. All three are

consolidated into one fabric, giving
great tensile strength. Counting from
the interior of the balloon, the envelope
is made Up as follows: Grammes Ounces

per sq. per sq.

meter. foot.

Strong silk 85 .278

Caoutchouc (Para pure) 105 .344
Cotton 105 .344
Caoutchouc 65 .213

Cotton 100 .328

Caoutchouc 45 .147

Total. SOS 1654
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In the central zone embracing the

"mai-tre couple," or greatest diameter, the

pressure of the gas rises to 466 kilos per

square meter, equal to about 95 pounds
per square foot. It is upon this central

zone the envelope is applied as out-

lined above—one strong silk and two
thicknesses of cotton, with three coats
of rubber. These three thicknesses of

material, consolidated into one, give a
total tensile strength of 2,800 kilos per
square meter, or about 575 pounds per
square foot. Hence we have this re-

sult: Maximum strain, 95 pounds per
square foot; tensile strength, 575
pounds per square foot; coefficient of

safety, 6 to 1.

In the next zones the pressure ranges
from 315 to 450 kilos per square meter.

With a maximum of 450 kilos to pro-

--C

vide for, a lighter silk is used in these

zones, reducing the weight of the en-

velope to 455 grammes per square me-
ter, but retaining 2,400 kilos of tensile

strength, which means a coefficient of

more than 5 to I.

In the outer sections the maximum
pressure is 350 kilos, and here the en-

velope is composed of two thicknesses of

cotton with three coatings of rubber,

omitting the silk, and again saving in

weight, but securing 1,800 kilos of

strength per square meter—again with
a coefficient of safety of more than

5 to 1.

the tensile; strength

In the Lebaudy airship the coefficient

of safety was 3V2 to 1. We have a co-

efficient of more than 5 to 1 throughout.
The tensile strength of the fabrics is

not a matter of guesswork. Samples of

each consignment from the manufac-
turer are submitted to the Paris Cham-
ber of Commerce, tested by dynamom-
eter, and officially stamped. These
tests are under the regulations of the
chamber of commerce, and the certifi-

cates are made the bases of contracts
and their fulfillment.

In computing the work of the gas
upon the fabric of the balloon M. God-
ard and his engineers have assumed
that the interior pressure is equivalent
to 30 millimeters of water, or about 6
pounds per square foot. This pressure
is maintained by means of the venti-

lator or blower which inflates with air

the balloonet or interior balloon, and
which is operated by an independent
motor of 5 horsepower in the engine-
room. The use of the pressure is to

maintain the rigidity of form of the
great balloon, as there are no interior

frames or other stiffening devices. The
integrity of form is maintained solely

by interior pressure, and this pressure
is usually at 20 to 24 millimeters. In
taking 30 millimeters and adding it to

the upward thrust or lifting force of the

gas itself (somewhat more than one
ounce per cubic foot), M. Godard has
shown the conservatism which charac-
terizes all his calculations and work.
Though it is unlikely the interior press-

ure within our balloon will ever exceed

25 millimeters, the fabric of the envel-

ope has strength sufficient to give a
factor of safety of 5 to I at 30 milli-

meters.

In addition to the tensile strength of

the envelope, every seam, whether cir-

cumferential or longitudinal, is rein-

forced. The material is lapped about
25 millimeters (one inch), and doubly
sewn. Inasmuch as there is danger
that the hydrogen may escape through
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the little holes made by the needle, all

the sewing lines are covered with bands
of fabric cemented to the envelope

—

first a band covering the seam, and over
that still another and wider one. The
primary purpose of these interior bands
is to make the envelope as nearly as

possible gas-tight, but they also add
greatly to the tensile strength of the

skin.

The outer surface of the balloon is

quite smooth. There is no netting of

cordage or of wires to hold moisture,

snow, or frost. Besides, the outer sur-

face is a coating of rubber, which will

serve to shed the rain and snow and
prevent moisture entering the fabric.

In effect the double reinforcing bands
which cover the seams, circumferen-
tially and longitudinally, act as an in-

terior netting, consolidated with the
envelope, and increasing materially its

powers of resistance to all stresses.

This added tensile strength is not com-
puted in the coefficient of 5 to 1.

No means has as yet been found of

making, with fabrics, an absolutely gas-

tight reservoir. In varnished silk bal-

loons, even when of two or three thick-

nesses of material, the loss ranges from
i 1
/^ to 3 per cent daily. With fabrics

coated with caoutchouc these losses are

materially reduced ; and with our three-

fold material and three coatings of rub-

ber we shall, according to the experts,

approximate very closely to gas-tight-

ness. M. Godard's contract calls for

an envelope from which the loss by
leakage shall not exceed 1% per cent in

24 hours, and he is convinced the loss

will not be more than one-half of his

maximum allowance. A loss of even
2 per cent per day would not be great

enough to interfere with the plans of

the expedition.

THE WEIGHT OF THE BALLOON

The weights of the various materials

entering into the construction of the

huge balloon will be approximately as

follows

:

Pounds.
Fabric of the envelope, and rubber
coatings 2,200

Reinforcing bands 225
Etraves and relingues (for suspension

of car) 100
Five valves no
Balloonet of light varnished silk 225

Total 2,860

Allowing for the three thicknesses,

for the laps, and for wastage in cutting,

approximately 12,000 square yards of

fabric will be required. The. cost of

material is about $1.50 per yard as it

comes from the factory.

It is the judgment of all the aero-

nautic engineers whom I consulted in

Paris that M. Godard is constructing
for our expedition the strongest and
most enduring gas envelope known to

the history of the art.

SPEED 0E THE BIG AERONEE

When we start in our airship from
Spitzbergen for the North Pole—and
we entertain hopes of being able to set

out in the latter part of next July or the
early part of August—we expect to be
able to advance at an average rate of

about 12 geographical miles per hour

;

that is to say, this is the mean speed
which has been assumed as the basis of

our calculations. At one hour it may
be greater, at another smaller; but this

is the expected average. Of course, in

speaking of the speed of a dirigible we
always have in mind what the French
call its "proper speed"—its speed of its

own force in calms, the speed it could
make wholly with its own means of

propulsion, irrespective of the helping
or the hindering of the winds. The ef-

fect of the wind upon the movement of

an airship, whether in France, in Amer-
ica, or the Arctic regions, is precisely
this : The velocity of the wind is to be
subtracted from or added to the proper
speed of the ship, according as whether
the wind is adverse or favorable on the
course one is sailing. For example, if

an airship is steering northward, with a
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speed of 12 miles per hour, by its

screws, and a south wind is blowing at

10 miles per hour, the speed of the ship,

relative to the earth, will be 22 miles

per hour. Conversely, in a north wind
of 10 miles per hour, the ship will make
but 2 miles per hour.

THE STEEL CAR

In the accompanying illustrations the

reader will find the plans of the nacelle,

or car, of our dirigible. It is a strong

frame of steel tubing, and the end view
shows the method of its construction on
the truss principle. The length of this

nacelle, or car, is 16 meters, or 52.5

feet; width, outside, im. .80, or 71

inches; width, inside, im. .70, or 67
inches.

The central section of the car is in-

closed by means of walls and roof of

fabric which is both water- and fire-

proof. The roof is 2 meters, or 78.5

inches, above the floor. The engine-

room is 3 m. .50, or 11.5 feet, in length,

and so is the cabin or living room of the

crew, which is also to be used as a place

to carry instruments and a part of the

provisions. One disadvantage in the

arrangement of the cabin is that the

shaft for the rear propulseur passes di-

rectly through it ; but it was desired to

have all the motors in one engine-room,
and hence it was not easy to make a

better arrangement.
It will be noticed that the form of

this steel car gives it the maximum of

strength in proportion to its weight,
and that the helices, or propulseurs,

and their shafts are emplaced in a

staunch manner. The total weight of

the steel car, with the inclosure, but
without the motors, shafts, screws, or

any other machinery, is 330 kilos, or

730 pounds.
One of the most important questions

that had to be decided was the power
and number of the motors. Should we
go in for high speed, or content ourselves

with lower speed secured with a rel-

atively smaller expenditure of fuel?

Obviously this involved the whole
question of the plan of the campaign,
and the conclusion reached might be
decisive of the success or failure of the

expedition. So it may be easily under-
stood that many days and nights of

anxious study were given to this funda-
mental problem.

NAVIGATING AGAINST THE WINDS

In determination of this problem of

the speed the first question that arosewas :

"Is it practicable to give the airship high

enough speed of its own power to enable

it to make headway against any winds it

is likely to encounter during its voyage

to the Pole and back?"
If this question could be answered in

the affirmative—we mean in a practical,

not merely a theoretical, sense—then

manifestly this would be the better

method to employ. It would be fine in-

deed to have at one's command a ship of

the air, like a steamship of the ocean, that

need not stop its course for any wind that

might blow along its course, whether fav-

orable or unfavorable. Obviously the

velocities of the winds in the Arctic

Ocean in July and August are the criteria

to which this phase of the problem must
be first referred. Fortunately I had made
elaborate studies and analyses of the

Arctic winds. From the observations

made by the Dr Nansen Expedition in

the Pram during three years of drift

through the North Polar Sea, I had de-

duced the probabilities of winds for given

periods. Turning to these tables of wind
means or general probabilities, we found
that if the voyage of an aerial craft were
to cover a period of 10 days we might
expect to encounter winds as follows

:

Under 10 miles per hour—140 hours.

From 10 to 17 miles per hour—80
hours.

From 17 to 30 miles per hour—20
hours.

If we could equip ourselves with mo-
tors and screws able to secure 17 miles

per hour, we should be able to make
headway against about eleven-twelfths of
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all the winds we should expect, from the

means of probability, to encounter.

To be able to meet and overcome all

winds, we should have to be equipped

with motors and screws giving at least

30 miles per hour.

Was this last-named speed attainable?

Theoretically, yes
;

practically, no. I

shall try in a few words to make the

answer plain. Resistance of a body mov-
ing through the air increases, as we all

know, not with the speed, but with the

square of the added velocity. I took the

best formula—that of the late Colonel

Renard, whose brother, Commandant
Renard, was one of my valued counselors.

I compared the formula with the actual

experiences of La France, the Lebaudy,
the Santos-Dumont and other successful

airships. I found that for a speed of 10

geographical miles per hour we should

need about 20 horsepower; for 12 miles

per hour, about 40 horsepower; for 17
miles per hour, about 75 horsepower ; but
that for 30 miles per hour at least 400
horsepower would be required.

Now, it would be possible to put motors
of 400 horsepower into our airship. We
have at our disposal for machinery, cargo,

fuel, and crew about 8,500 pounds. Mo-
tors can be built at about 7.5 pounds per

horsepower ; hence we should have to put
at least 3,000 pounds of our weight into

motors. The crew, provisions, instru-

ments, etc., must weigh 3,000 pounds, and
at the utmost 2,500 pounds would be left

for gasoline. As each horsepower hour,

represents a consumption of 0.7 pound of

gasoline, or about 0.85 pound, including

the reservoirs and the lubrication, every
hour the 400 horsepower motor was
worked would cost about 350 pounds in

fuel and other weight. For that 350
pounds we should gain 30 miles, or nearly

12 pounds per mile. The distance to the

Pole and return being about 1,200 miles,

this plan would call for about 14,000
pounds of gasoline, and then we should
have no margin over the actual distance

in a straight line from Spitzbergen to the

Pole and back again.

True, we might build a larger airship.

But the larger the ship, the more resist-

ance to be overcome. It might be pos-

sible, by constructing an airship five times

larger than ours, at a cost of a million dol-

lars, to secure a speed of 25 to 30 miles

per hour, and fuel capacity sufficient to

voyage to the Pole and return; but I

doubt it. At any rate, such speeds are

wholly impracticable in our venture.

And, fortunately, they are not required

for a successful outcome.
One of the ablest of the aeronautic

engineers of Paris came to see me, after

my decision as to speed and method had
been announced in the French news-
papers.

"Your plan is all wrong," he declared;

"I have come to tell you that you will

surely fail if you adhere to that method."
"What do you recommend ?" I asked.

"High speed—go quickly as possible

—

leave all contact with the earth by means
of the guide-rope—sail high in the air,

and make a fast voyage up and back."

"At what speed?"
"You should make at least 15 meters

per second with your motors—55 kilo-

meters per hour."

I asked my friend to sit down and
figure out the weight of the motors that

would be required to yield this speed,

equal to about 30 geographical miles per

hour, and the amount of fuel that would
be required, remarking that I was afraid

he had not sat up nights with the problem
as much as I had, and at the same time
handing him my computations. He ran
over them, saw that they were approxi-

mately correct, and, like a gentleman,
acknowledged his mistake, saying, "You
are right, and I was wrong."
Having reached the conclusion that

speeds of 25 to 30 miles per hour were
impracticable and unnecessary, there

arose the secondary question, What is

the highest speed we shall try for? This
was involved, also, in the question of the

number of motors, their horsepower, and
the number and emplacement of the

helices or screws.
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THE MOTORS AND ENGINES

From the first I was determined not to

attempt the voyage with a single motor,

though that would represent the greatest

economy of weight in relation to effi-

ciency. If we carried but a single motor,

and that were to break down, we should

be left helpless. Thenceforth we could

only drift with the wind, as the brave

but unfortunate Andree did in his balloon.

Santos-Dumont, who has been so helpful

with counsel out of his store of expert
ence that I owe him a large debt of grati-

tude, advised me to take four motors,

each of 25 horsepower, working one, two,

three, or four, according to circumstances

and needs. But my choice, after long
consideration, fell on two motors, one of

50 horsepower and the other of 25, with
a smaller one of 5 horsepower to work
the ventilator which inflates the balloonet.

Engineers Godard, Andre, Hervieu,
Liventaal (all associated with the expe-
dition as contractors or as employees)
and other experts indorsed my decision.

If one motor were to break down in

the field we have another in reserve.

If we need full speed we can work both
motors together. If a less speed is

considered sufficient for the hour, we
can use the 50 horsepower motor alone.
If the circumstances justify a still

smaller rate of progress (and greater
economy of fuel in proportion to the
distance covered), the 25 horsepower
motor may be worked while the larger
one is idle.

In case of breakage of one of the
motors beyond repair (we shall carry
tools and a small machine shop, pre-

pared to make all ordinary repairs in

the field), the permanently disabled
motor may be thrown overboard, light-

ening ship.

Another advantage of having two en-
gines and two screws is that while the
best of the modern inner combustion
motors may be prudently worked many
hours without stopping, it is our pur-
pose to take no risks of overheating
through too long continuous running,

but to stop each motor once in three

or four hours for inspection and cool-

ing. While one is idle the other may
be worked.

Again, I stipulated in the contract
that for the principal or larger propul-
seur and its shaft we should have re-

serve parts—another screw and another
shaft, all so arranged that in case of

accident to one it may be taken out and
thrown away and the reserve be fitted

in its place. Hence we have in our
motive department two motors and
three screws and shafts, all of which
must be permanently disabled before
our navigating power comes to an end.

Considering the average, 12 geo-
graphical miles per hour is the speed
we expect to attain. This should be
secured with an average of about 40
horsepower in operation. It is true

that we shall never positively and ac-

curately know what speeds we are to

attain until we have the trials of our
airship, and these trials we hope to have
in Spitzbergen next July. But the con-

tract with Constructor Godard calls for

the following: efficiencies of the motors :

Motor in op-
eration. Propulseur.

Meters

per

second.

Kilom.

per

hour.

Statute

miles

per

hour

Geographical

miles

per

hour

50 H. P Large.
Small.
Both.

6.67

4.72
8.88

24 j

14.91

17
j

10.56

32 19.88
-

12.94

9.17
17.27

25 H. P
75 H. P

M. Godard has no doubt we shall be
able to realize these speeds. It is not
my proper function to pass judgment,
but to go into the field and learn

through actual trials how well he has
worked up to his contract obligations.

M. Godard is a conservative, careful

man, and I have much faith in him.
With proper speeds of from 9 to 17

geographical miles per hour at our
command, we shall be able to cope
with approximately eleven-twelfths,

certainly four-fifths, of all the winds
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that blow over the Arctic Ocean in July
or August.
Andwhat are we to do when stronger

winds blow? That is another story.

PROTECTION DURING STORMS

With unfavorable winds of higher ve-

locities we shall stop the motors and

throw out upon the ice-sheet over which

we are sailing a dragging anchor or re-

tardateur—a device calculated to offer

the maximum of resistance in proportion

to its weight—and by this means to drift

slowly with the adverse wind.

Assuming that this method works out

as well in practice as in theory—and
there are many reasons for believing that

it will do so to at least a fair degree—we
have then this principle:

1. All the winds that blow with our

course, directly or obliquely, add their

movement to the advance which we ex-

pect to make with our motors and help

us so much on our way.
2. But contrary winds of velocities

greater than our motor speed, or so great

that motoring against them would be an

uneconomical use of fuel, are not losses to

be deducted at full value from the pro-

gress of the airship, because the influence

of such winds is largely neutralized by
the action of the dragging anchor or re-

;ardateur.

In other words, all of the value of

favorable winds is placed on the credit

side of our ledger or log, while only a

part of the value of the unfavorable

winds has to be written down on the

debit side.

And the significance of this, in the last

analysis, is that it will require a most ex-

traordinary combination of circumstances

to prevent us getting more help than
hindrance from the winds.

Before I went to Paris to make a com-
plete study of the problem from the

standpoint of practical aeronautics, it was
a part of the plan to motor in favorable

winds or adverse but light winds, and in

case of winds both adverse and of rela-

tively high velocity to anchor firmly to

the ice by means of grappling irons and

steel cables. Eminent aeronautic engi-

neers had said this could be done with

safety. They pointed to the fact that the

Lebaudy ship had been several times thus

firmly anchored to the earth, riding out

rather severe squalls.

But this method was condemned by a

majority of the practical men who were
consulted. Their objection was usually

expressed in language like this:

"Yes, you can undoubtedly make firm

and safe anchorage in winds of 10, 15, 20
perhaps 25 miles per hour. You can cal-

culate the resistance which your ship will

offer to such winds, and put the necessary

strength into your anchors, cables, sus-

pensions, and envelope. But supposing

that while you are anchored with devices

made to stand, say, 25 miles per hour the

wind should suddenly freshen to 35 or

45 miles per hour. That would produce

a vast increase of the stress upon all your
tackle, for the augmentation of pull would
be, not simply in proportion to the speed

of the wind, but as the square of the

added velocity. Your tackle might break,

or the form of your balloon might be col-

lapsed by the pressure. If the balloon

were to lose the rigidity and symmetry of

its form the wind would exert still

greater force upon its flattened surface;

and that might spell disaster."

Others urged that were a gale of wind
to attack the anchored ship the enormous
pressure would force the balloon down
toward the ice, and might even thrust it,

or its suspended car, upon the surface of

the ice-sheet with such violence as to

wreck the whole affair. They pointed

out that the effect of the wind upon the

airship in such case would be something
like that shown diagrammatically in

Figure 1.

In a calm the anchored dirigible would
stand as at A. In a wind of 25 miles per

hour, for example, it would be forced to

a position as at B. With a wind of 35
miles per hour or upward it would be
thrust down to C.

They admitted, it is true, that with
compensating weights—such as heavy
guide-rope equilebreurs, suspended below
the ship, and so disposed that they could
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come in contact with the ice without in-

jury—there must come an angle, no mat-
ter how great the power of the wind,

when the downward thrust of its press-

ure would be offset by the ascending

power of the balloon, thus relieved of a

considerable part of its weight. But even
then there would be the hazard of dis-

aster due to pounding, to plunging up
and down with the fluctuating force of

the wind, and to the other causes already

spoken of.

For reasons which have been already

pointed out, it was, in my opinion, im-

miles per hour. That will mean about
250 kilogrammes of resistance, and it

should be secured with a cable weighing
about 300 kilos, perhaps less. The sur-

face of the ice offers almost ideal facili-

ties for the operation of such a device,

and it is perhaps the only place in the

world where this method could be suc-

cessfully employed over a wide area.

If we arrange our retardateur for

working up to, say, 12 miles per hour, with
ample margin of strength in all parts, we
shall know that this is approximately the

maximum stress that can ever be put

<V)vvC«. "i.

perative that the plan of retaining contact

with the surface of the earth through the

guide-rope equilebreur, and occasionally

by anchorage, should be adhered to.

We shall not attempt to make firm

anchorage, save in calms or very light

airs, and then only for special purposes,

such as scientific observations. In lieu

thereof we shall employ the principle of

the dragging anchor. When adverse
winds of relatively high velocity are en-
countered, instead of throwing out a
grappling hook we shall let trail over the

ice a steel cable provided with small pro-
jections, like hooks or rings, calculated

to give a resistance equal to the pull of
the airship in a wind of about 12 to 15

upon it. There will be no danger of the

work being quadrupled by an increase of

the velocity of the wind up to 30 or 40
miles per hour.

With a wind of 10 to 12 miles per hour
we shall remain approximately stationary

in the air, perhaps drifting half a mile or

a mile per hour. In a wind of 15 miles

per hour we should drift about 3 miles

per hour with it. In a wind of 20 miles

per hour the driftage should be 8 miles

per hour. Should the wind rise to 30
miles per hour the driftage should be

about 18 miles per hour. Thus in the

higher winds we should lose way accord-
ing to the velocity, but in no case would
we incur risks of rupture of our appa-
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ratus by having it subjected to strains

greater than it is able to withstand. The
maximum strain provided for can never

be exceeded, no matter what the force of

the wind. The balloon can never be sub-

jected to the stress, the pounding, the

violent vertical plunging such as would
occur in firm anchorage, where there

must be a constant effort on the part of

the aeronef to find adjustment between
the two forces—one a horizontal pull, the

other the lifting power of the balloon.

There would be no danger of being
thrust down near to or into contact with
the ice. All strains would be cushioned,

yielding, "giving," with the driftage of
the vessel.

It is not necessary to go into details

concerning the mechanical aspects of the

retardateur. In fact, several methods of
securing resistance will be tested at Spitz-

bergen, and the one which gives best re-

sults will be finally chosen.

An important consideration is the

method of operating the retardateur;
also its point of suspension. If it were
payed out from a windlass in the open
boat below the car, as we had at first

planned, the result would be that the
angle of its pull would run according to

the line A-B-C in this diagram.

In other words, the pull of the drag-
anchor on the ice at A would be trans-
mitted through the steel boat at B to the
rear end of the balloon at C. The airship
would be turned round. Its stern instead
of its prow would be presented to the
wind. After full discussion of this sub-
ject with M. Santos-Dumont,who has had

more experience in guide-roping and
similar work than any one else, and who
gave us the full benefit of his practical

knowledge, it was decided to adopt the

method of suspension and operation

shown in figure 3.

Avowee. ?>.

The retardateur cable is suspended
from the prow of the balloon at A, from
which point bands of fabric of high ten-

sile strength are passed over the body of

the aeronef—A- A' A' A' A'—to dis-

tribute the stress.

When the retardateur is not in use it

hangs from its operating pulley, B, free

from contact with the ice, and out of the

way of any possible interference with the

forward screw. When it is desired to

put it to work it is lowered by means of

the line D D D working over pulleys

down to a windlass in the steel boat. The
moment it strikes the ice and the aeronef
drifts backward, the angle of the re-

tardateur cable follows the dotted line.

All the pull of the drag-anchor at E is

thus exerted upon the forward part of
the balloon, and the aeronef always keeps
its prow to the wind. If the wind shifts,

the balloon turns with it like a weather-
vane.

When the wind moderates and the use
of the retardateur is no longer needed,
and the motors are started, the cable is

pulled in by the windlass till it once more
hangs vertically at C.

This is the method we have adopted
for minimizing the driftage in strong ad-
verse winds—the method which we be-

lieve will enable us to take full credit

value from all favorable winds and to cut

down materially without expenditure of
fuel the losses inevitably incident to un-
favorable winds.
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Mr Wellman realizes the fact that the winds which he will experience will have
much to do in making his expedition a success or failure. He has therefore made
a very careful examination of the winds during July and August at Spitzbergen, as

recorded by the Fram parties. A number of the wind tables so prepared by him
are given in the following pages :

WIND FREQUENCY IN THE ARCTIC OCEAN

The following table, condensed from the compilations of Professor Mohn, editor

of the meteorological volumes of " Scientific Results of the Norwegian Polar Expe-
dition," gives the " averages per mille," or frequency of the winds from the various
quadrants of the compass, per thousand observations :

July, 1894
" 1895
" 1896

Mean

Aug., 1894
" 1895
" 1896

Mean

Mean 2 years

Southerly
Winds,
Observa-
tions.

347
520
711

526

381

470
358

403

464.5

Northerly
Winds,
Observa-
tions.

426

353
221

333

394
349
513

Easterly
Winds,
Observa-
tions.

24
29

43
9i

5i

419

376

62

40

Westerly
Winds,
Observa-
tions.

189

97
39

108

106

78
78

87

97-5

Calms,
Observa-
tions.

38
6

14

76

29

22

WIND FREQUENCY AND DIRECTION BY TEN-DAY PERIODS

(From Fram Records)

The table shows the number of hours of wind from each quadrant of the compass,
and calms.

Periods. S.W.

A July 15-July 24, 1894 68
B " " " " 1895. 10
C " " " " 1S96 68
D July 25-Aug. 3, 1894

I

94
E " " " " 1895

j

176
F " " " " 1896 38
G Aug. 4-Aug. 13, 1894 i 114
H " " " " 1895

1

40

Mean 76

S.E.

44
o

44
o
46
42
6
20

25-25

N.E.

34
126

38
o
18

92

34
2

43

N.W.

80
102
82

146
o

48

54
164

84-5

Calm.

14
2

o
20

32
14

11.25

Total
hours.

240
240
240
240
240
240
240
240

240
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WIND FREQUENCY, DIRECTION, AND VELOCITY BY TEN-DAY PERIODS

S.W. S.E. N.E. N.W. Calm. Total.

Hours 68

7-6
5i6

10

6.5

65

68
6.4

435

94
7-75

73°

176
14

2,465

38
6-5

245

114

5-5

630

40
6

240

76
8.78

667

44
8

352

34
7

238

126

7-7

970

38
7-75

295

80

9-3

744

102

7-5

765

82
n.85

975

146

9
I.3I5

14 240
7-7

1,850

240

A Mean miles per hour

2

7.5
i,800

Hours 44
5-8

255

8 240
C Mean miles per hour

Hours

8.16

1,960

240

Total miles
8-5

2,045

46
10

460

42
3-8

160

6

3-5
20

20

8-5

170

25 25

7.07

178

18

132
240

92
7-75

715

34
5-75

200

2

75
15

43
7-77

334

240
E Mean miles per hour 13.2

Total miles 3,165

240Hours 48
7-4

355

54
5-5

300

164

20
F Mean miles per hour 6.4

Total miles 1,475

G Mean miles per hour
32 240

5.53
Total miles

IA

IJ5°

Hours 240
H Mean miles per hour

"t -r

7 6-94
Total miles

Hours

1,150

84.50
8.29

700

11.25

i,575

240
Total Miles per hour 7-83

Miles 1,879

Mr Wellman has assumed 10 days as the approximate duration of his aerial voy-

age. From the foregoing records of the actual winds (J^ram) prevailing in eight

such periods in July or August, it will be seen that the number of miles of wind-
movement divided between north and south is as follows :

South.

65
600

73°

North.

982

1,735
1,270

1,315

South.

E 2,925

405
G.
H.

650
410

North.

240
1,070
500

1,165

In only two of the eight periods is there a very great preponderance of winds
from one direction over those of the other. One of these has a southerly resultant,

the other a northerly.

The mean of the eight periods is : South, 845 miles ; north, 1,034 miles.
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WIND VELOCITIES IN THE ARCTIC OCEAN IN JULY AND AUGUST
BY TEN-DAY PERIODS, GENERAL MEAN, AND ACTUAL,

FROM FRAM RECORDS IN GEOGRAPHICAL MILES,

WITH CURVES SHOWTNG THE MEAN AND MAXIMUM VELOCITIES PER PERIOD
FOR ioo HOURS OR 140 HOURS, STARTING FROM CALMS

As we have already seen, the navigat-

ing method adopted and the supply of

fuel carried admit of from 100 to 140
hours of work by the motors, according

to the average horsepower employed.

It was important to know, as accu-

rately as possible, what velocities of wind
might be expected in a voyage assumed,

in order to have a basis of computation,

at 10 days' duration.

Hence this Synoptic Table was com-
piled from thousands of actual observa-

tions, showing, first (O) the general mean
in July and August, and, second (A, B, C,

etc.), the actual winds which prevailed

in 14 10-day periods, selected arbitrarily,

without reference to whether they would
yield favorable or unfavorable results.

Upon this table are drawn two
curves—one of 100 hours of motoring,

the other 140 hours of motoring. The
motoring, naturally, will be, generally

speaking, in calms or the winds of smaller

velocity. The table being arranged
cumulatively, the. mean and maximum
velocity of the wind is shown at a glance
for any given number of hours, starting

at calms.

For example, following the 100-hour
motor-curve, it is found that in the period
of 10 days "O"—general mean—it cuts

about halfway between 7 and 8 miles per
hour. Hence the maximum wind for this

period, with 100 hours of motoring, is

7.5 miles per hour, and the mean for the

100 hours (falling half way between the

total miles per hour for 7 and 8) is taken
at 5.6 miles per hour. In period A
(actual Fram observations) the 100

hours of motoring is secured with a

maximum wind velocity of a little over

7 miles per hour and a mean of 5.5. In

B period the maximum is 7, the mean
6.35, and so on.

O^the mean of the Fram observations

during three Julys and two Augusts, with

15 per cent added to allow for greater

velocities 100 to 300 feet above the sur-

face of the earth.

A, B, C, etc.=actual winds by 10-day

periods, arbitrarily selected, to show how
much divergence there is in any given 10-

day period from the grand mean compris-

ing 155 days.

For each period the first gives the num-
ber of hours of wind at the velocity in

miles per hour noted at the top of the

table; the second line gives the number
of miles of wind movement at that ve-

locity; the third, fourth, and fifth lines

are cumulative from calms upward. For
example, in A, at and including 7 miles

per hour, there is a total of 96 hours of

wind at that or lesser velocity, with a

total wind movement of 520 miles and a

mean of 5.41 miles per hour; including

8 miles per hour, there are 136 hours, a
total of 840 miles, and a mean of 6.2

miles per hour, etc.

The totals and means for each period

are found in the last column at the right.

The mdan of 14 10-day periods is found
at the bottom of the table, marked
"Totals." The last line of all is the

grand mean miles per hour of 155 days
for comparison with the mean miles per
hour of the 14 10-day periods in the line

just above.



loo-HOUR
CURVE

140-HOUR
CURVE

o

D

G

II

K

M

Miles per hour.

Hours of wind.
Miles of wind.

.

Total hours . .

.

Total miles
Miles per hour.

Hours
Miles
Total hours.
Total miles.
Miles per bo

Hours
Miles
Total hours. . .

.

Total miles ....

Miles per hour.

Hours
Miles
Total hours
Total miles
Miles per hour.

Hours
Miles
Total hours. . .

.

Total miles
Miles per hour.

Hours
Miles
Total hours
Total miles
Miles per hour

Hours
Miles
Total hours
Total miles
Miles per hour.

Hours
Miles
Total hours
Total miles
Miles per hour.

Hours
Miles
Total hours. .

.

Total miles
Miles per hour.

Hours
Miles
Total hours
Total miles
Miles per hour.

Hours
Miles
Total hours. . .

.

Total miles
Miles per hour.

Hours
Miles
Total hours. . .

.

Total miles ....

Miles per hour.

Hours
Miles
Total hours
Total miles
Miles per hour.

Hours
Miles
Totnl hours. . .

Total miles
Miles per hour.

Hours
Miles
Total hours
Total miles
Miles per hour.

Hours
Miles
Total hours. . .

.

Total miles
Miles per hour

O Toul miles per honr.
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In the following interesting tables Mr Wellman has worked out his northing by
the navigating method already described by him in the context, for each of the

io-day periods covered by the Synoptic Table, on the basis of 12 miles per hour
motoring, for 140 hours, and retardation of 12 miles per hour during 100 hours of

drifting, save that in drifting with the lighter winds— 12.5, 11, 9, or even fewer
miles per hour—the loss is assumed at 1 mile per hour in each case.

The first table shows what might be accomplished with all the winds throughout
the various periods directly contrary to the course. In two cases there would be no
progress at all, on account of the velocity of the contrary winds, but in all the others

the voyage would continue past, to, or near to the Pole.

EXPERIENCE WITH ALL WINDS ASSUMED AS DIRECTLY UNFAVORABLE TO THE
COURSE

Motor period, 140 hours,

12 miles per hour. 1,680

miles.

Mean wind.
Miles per

hour.

Motor gain
over wind.

Miles.

Drifting period 100 hours.
Maximum retardation 12 miles per hour.

Wind, miles
per hour *g

Drift, miles per
j

hour 1

11

i

12.5

1

15

3

18 25 Total
Loss.

6 13

15 5
90 65 285
2

12 158

112
20

120 252
2

12 142

7+ 22

444 286 742
12

72 165

100

104
2

12 130

56 18

336 234 648
20
120 232

112
20
120 252
38
228 362

Net
Gain.

485

647

608

588

488

-777

885

985

791

445

-368

748

903

448

443

490

6.50....

A 6.25

B 6.85

C 6.00

D 7-5©

E 12.25

F 4.50. . .

G 4.25

H 5-75- ••

1 7.90....

J 10.00. . .

.

K 5.00

L 4-75- •••

M 7.00. ..

N 6.25....

770

805

720

840

630

—35

1,050

1,085

895

575

280

9S0

1,015

700

805

Hours
Miles lost.

Hours
Loss
Hours
Loss. ..'..,

Hours . .

.

Loss
Hours
Loss
Hours
Loss
Hours . .

Loss
Hours
Loss
Hours
Loss ......

Hours
Loss
Hours
Loss
Hours
Loss
Hours
Loss
Hours
Loss
Hours
Loss

o
o
17

17

40
40

7

7

3

3

50
5°

62
62

23
23
69
69
9
9
3

3

25

25
21

21

36
36
13

13

39
39

14
14
10
10

32
32

44
44

13
13

17

17
4i

4i

15

15

30
30
36
36
18

18

34
34
40
40

20
20
6
6

4
4
44
44

28
28

25

75
24
72
6
18
26

78
16

48
4

12

4
12

2

6
10

30
26

78
16

48
6

18
26

78
36
108

Mean of the 14 10-day periods.

Included with 9 miles per hour are in some cases winds of 8, 7, or 6 miles per hour.
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EXPERIENCE WITH ALL WINDS OF THE RETARDING PERIOD ASSUMED AS
DIRECTLY ADVERSE AND MOTORING PERIOD DIVIDED AS FOLLOWS:

Drifting period,

all winds Motoring period, 140 hours ; motor distati ce, 1,680 miles ; winds, 30 hours favor"
adverse, able, no hours unfavorable, at mean velocity.

100 hours.

Unfavorable, no hours. Favorable, 30 hours.
Motor, 1,680

miles.

Loss miles
Mean miles per

hour.
Miles. Total loss. Miles. Net loss. Net gain.

O 2S5 6-73 715 1,000 195 805 875
A 158 6 25 962 850 190 660 1,020
B 112 6.85 753 865 205 660 1,020
C 252 6.00 660 910 180 73o 95o
D 142 7-5o 825 965 245 720 960
E 742 12.25 1,350 2,090 365 L725 —45
F 165 4-5o 495 660 135 525 i,i55
G 100 425 470 570 130 440 1.240
H 104 5-75 636 740 170 57o 1,110
I 130 790 870 1,000 240 760 920
J 648 10.00 1,100 1,650 300 i,35o 33o
K 232 5.00 55o 780 150 630 1,050
L 112 4-75 523 635 145 49o 1,190
M 252 7. 00 770 1,020 210 810 870
N 362 6.25 688 1,050 190 860 820

Mean of tlle 14 10-day p eriods 900

EXPERIENCES WITH ALL DRIFTING WINDS ASSUMED DIRECTLY ADVERSE AND
VARIOUS PERCENTAGES OF FAVORABLE AND UNFAVOR-

ABLE IN THE MOTOR-PERIOD

Taking the losses in the ioo-hour drift-period from the preceding tables and estimating higher
p^rcenta^ij of favorable winds in the 140-hour motor-period, we get results as follows :

O
A
B
C
D
E
F
G
H
I

J
K
L
M
N
Mean of 14

AA.
Favorable, 40 hours.

Unfavorable, 100 hours.
Net gain in 10 days.

Mtles.

I,005

1,165

1,155
1,170
I,o8o

2IO

1,245

1,325
1,230
I,o75

430
1,125
I,28o

1,005

940
1,030

BB.
Favorable, 50 hours.

Unfavorable, 90 hours.
Net gain in 10 days.

Miles.

1,135
1,265

L295
1,185

1,235

450
1,335
1,410
i,34o

L425
630

1,245

1,365

1,150
1,065

1,170

CC.
Favorable, 70 hours.

Unfavorable, 70 hours.
Net gain in 10 days.

Miles.

1,395
1,520

L565
L430
L540
930

1,515
1,580

1,575
L55o
1,030
i,45o

1.565

1,430
1,320

1,425
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AIRSHIP VOYAGES BY ANALOGY

In his studies of the fascinating prob-

lem of the best means to adopt for reach-

ing the North Pole in a dirigible, Mr
Wellman hit upon the idea of writing up
the log of his aeronef throughout a num-
ber of test voyages, assuming that the

winds throughout each voyage were the

same as those which prevailed at the

Pram. Accordingly, he named eight

dates, somewhat at random, but corre-

sponding generally to the date on which it

is expected his trip may be made from
Spitzbergen toward the Pole—the latter

part of July and early days of August.

These dates will be found on the next

page. The motor speed of the dirigible is

assumed at 12 miles (geographical) per

hour. The maximum retardation by the

dragging anchor in adverse winds is as-

sumed at 12 miles per hour. Allowance
is made for the effect of all winds oblique

to the course. For example, in voyage
B, from 10 p. m. to midnight, July 25, the

wind was SW. at 12 miles per hour, and
one-half of its movement, or 12 miles for

the two hours, is assumed as the "north-

ing" effect upon the airship.

The start from Spitzbergen is made in

the first southerly wind that blows on or

after the first of the days named in each
of the periods, chosen arbitrarily. Thus
the log is written up hour by hour from
the Fram records, following the method
of navigation already described by Mr
Wellman in the foregoing pages.

It will be remembered that Dr Nansen's
ship, the Fram, drifted for three years
through the Arctic Ocean, traversing in

part the very region the Wellman air-

ship is planned to sail across. As Mr
Wellman points out, no one can know
that the winds which his airship encoun-
ters on its actual voyage are to be like

those of any one of these 10-day Fram
records. But it is only reasonable to as-

sume that they will not be widely differ-

ent, probably not much better, probably
not much worse.

In the most favorable of these exam-

ples the vicinity of the Pole is reached in

28 hours.

In the most unfavorable it is reached
in 152 hours, of which 68 hours are given

to work with the motors and 84 hours to

drifting with the retardateur. Inasmuch
as it is believed the aeronef can remain in

the air from 12 to 20 days, and the fuel

supply carried is equal to about 140 hours'

motoring, it will be seen that even in this

case of the most contrary winds only one-

half the radius of the airship is consumed
in attaining proximity to the Pole.

It should also be borne in mind that an
essential feature of the expedition plan

is to carry a complete sledging equipment,

with motor-driven sledges, etc., and pro-

visions for 75 days, so that in case the air-

ship should fail through any cause, its

crew could resolve themselves into a

sledging party and continue their work
of exploration or make their way back to

the nearest land.

The temperature is not an obstacle to

the success of the expedition, as it ranges,

during July and the first half of August,
about the freezing point, rarely going
more than a few degrees above or below
zero centigrade. The temperature in the

Arctic Ocean in summer is the most con-

stant to be found anywhere on the sur-

face of the globe, and this is a great ad-

vantage in aeronautic work, as the gas is

subjected to the minimum of dilatation

and contraction.

In his studies Mr Wellman has taken
account of all other conditions, such as

the precipitation of snow, rain, or sleet,

which may weigh down the airship, and
he has made provisions to meet and over-

come this difficulty.

Mr Wellman concludes with the pru-
dent observation that these analyses do
not show that he is certain of attaining

the Pole by airship, but that they do in-

dicate ground for a reasonable amount
of hope and demonstrate that the expe-
dition is planned on a practical and even
promising basis.



TEN-DAY AIR-SHIP VOYAGES BY ACTUAL WINDS PREVAILING IN TEN-DAY
PERIODS

Argument :

Motor-speed proper of dirigible, 12 miles per hour.
Maximum retardation in adverse winds, 12 miles per hour.
Allowance made for effect of all winds oblique to the course.

Start from Spitzbergen (575 miles from North Pole), with first southerly wind on or after

—

July

Aug.

1894
1895
1896
1804

E
F
G
H

Aug. 1895

1895

Winds throughout assumed to be same as at Fram station.

Wind.

July 23.

N- 2 WbS.
2— 4
4— 6 W.
6— 8 WbS.
8—10. W.
10— M SWbW.
July 24.
M — 2 WbS.
2 — 4
4- 6
6— S WSW.
8— 10 WbS.
10— N
N— 2 WSW.
2- 4 WbS.
4- 6
6— 8 W.
8— 10 WbS.
10 — M "

July 25.M— 2

2— 4-....
i

Miles
per hour.

8

9
11

Q

8

7-5

6-5

8

6-5

9
7

9
13
10

11

11

10.5

10

9

Wind help,

2 hours.
Motor.

4
3
8
2

5
10
6
6

24
24

24
24

24
24

24
24

24

24
24
24
24
24
24
24
24
24

24

24

Miles
north.

28

29
24
29
24
3i

27
28

27

32
26

29

34
30
30
24
29
30

3°
29

Total
northing.

28

57
81

no-
134
165

192
220

247
279
305

334
368'

398-

428
452
481
5ir

541
57o

Total, 40 hours ; arrive vicinity the Pole.

July 25.

N— 2.

2—4.
4- 6.

6— 8.

8 — to.

10 — M.
Julv 26.

M — 2.

2—4.
4-6.
6—8.
8 — 10.

10— N.
N — 2.

2—4.
4-6.
6— 8.

Wind.

SWbS.
WbS.
SW.

SWbS.
SW.

SWbW.
SW.

SWbW.
vSW.

SWbS.

SW.

SWbS.
SSW.

Miles
per hour.

13
10

11

11

10

12

15

14

13
12

12.5

15

15

13-5
11

14

Wind help,

2 hours.

16

4
10
12

10

14
8

12

*5
20

15
12

13

15

Motor.
Miles
north.

Total
northing.

24
24
24
24
24

24

24
24
24
24
24
24
24
24

24
24

40
28

34
36

34
36

34
38
32
36

39
44
39
36

37

39

40
68
102

138
172
208

242
280

312

348
387
43i

470
506

543
582

Total, 32 hours ; arrive vicinity the Pole.



2 26 The National Geographic Magazine

(Observations 4 hours apart.
Wind.

Miles
per hour.

Wind help,

4 hours.
Motor.

July
N —
4 —
5 —
July
M—
4 —
5 —

.N —
4 —
5 —

July
M —
4 —
8 —

.N —
4 —
5 —
July
M —
4 —
8 —
N —
4 —
8 —
J"iy
JM —
4 —
8 —
N —
4 —
8 —
July
M —

21.

S

M
22.

4
S

N
4
8

M
23-

4
8

N
4
S

M
24-

4 ! NW.
8

J

NWbW.
N

I
WbN.

SE
NNE.
ENE.

NNE.
NbE.
N.

NNW.

N.
NNW.

4 •

8

M
25-

4
S

N..

4
8

M.
26.

W.
SWbW.

s.

SSE.

Calm.
SE.
EbN
ENE.

EbN.

3-5

6.5

14
16

17

18

17

15-5

12.5

14

105
95
5-5

7

5 5

5-5

4
3-5

1-5

4-5

3

8
— 10
— 10

—20
Drift.

3°
- 6

S

22

48
48
48

48
1 mph.

Miles
north.

Total
northing.

2

4
5

6

5

3-5
1

2

1

48
48
48
48
48

48
48
48
48

24

56
3«
38

28
— 4
— 4— 8
—16
—20

— 24—20
—14
— 4— 8
— 4

— 4
18

42
48
56
70

60

58
48
5i

42
43'

56

94
132

160

156
152

144
128
108

84
64
50
46
38

30
48
90
138

194
264

324
382
43o
481

523
566

586

Total, no hours; arrive vicinity the Pole. 62 hours' motoring. 48 hours' drifting.

(Observations 2 hours apart
Total

northing.

Total, 32 hours ; arrive vicinity the Pole.
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Wind.

Aug. i.

N — 2 S\V.
2— 4 SWbW
4-6
6 — 8 WSW.
S — io

I

io — M SWbS.
Aug. 2

M — 2 SW.
2— 44—6 SSW.
6— 8 S.

8 — io SbW.
io— N S.

N — 2

2 — 4

Miles
per hour.

17

13

16

17
I 3

14 5

15
12

12

16

15
i3-j

14
12

Wind help,

2 hours

16

io

14

14
16

i6

14
12

15

3o

24

25
28

24

Motor.

24
24

24
24
24
24

24

24
24
24
24
24
24

24

Miles
north.

Total
northing.

40

34
38
33
40
40

38
36

39
54
48

49
52

Total, 28 hours ; arrive vicinity the Pole.

40
74
112

150
190
230

268

304

343
397
445
494
546

594

F
Wind. Miles Wind help,

Motor.
Miles Total

( Observations 4 hours apart.

)

per hour. 4 hours. north. northing.

Aug. 2

N - 4 S. 6.5 26 48 74 744- 8 SSE. 5 16 48 64 138
8 — M SEbE. 4 6 48 54 192
Aug 3.

M — 4 EbN. 9-5 — 16 48 32 224
4- 8

"
12 — 20 48 28 252

8 — N (

*

12 — 20 48 28 280
N - 4 ENE. 16 Drift. 4 mph. — 16 264

4 - 8 NEbE. 17-5
"

5 " — 20 244
S — M NE. 15

1 '

3 " — 12 232
Aug. 4.

M — 4 NEbN. 16 i 1

4 " — 16 216
4- S N.

.

J 3-5
" i-5" — 6 210

8 — N '

'

17
1

1

5 " — 20 190
N - 4

" 16 "
4 " — 16 174

4- S
c 1

15
« i

3 " — 12 162

8 — M NWbN. 14 '

t i

2 " — S 154
Aug 5-

24 hours. NW. 16
"

3 " — 72 82

Aug. 6.

24 hours NW. 12-5
"

1 " — 24 58
Aug. 7.M— 4 NWbW. 6 — 10 4s 38 96
4- 8

"
6 — 10 48 38 134

8— N W. 10 48 48 182

N — 4 WNW. 6 5 — 12 4s 36 21S
4- 8 W. 5-5 48 48 266
8 — M WSW. 6 12 48 60 326
Aug. 8.

M— 4 WSW. 9 14 48 62 388
4 — 8 w. 8 48

4S
48 436

8 - N 8 48 484
N - 4 WSW. 4-5 8 48 56 54o
4-8 SW. 6 12 48 60 600

Total, 152 hours; arrive vicinity the Pole. 6S hours' motoring. 84 hours' drifting.
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(Observations 2 hours apart.

)

Wind.
Miles Wind help, M .

per hour. 2 hours.

Aug. ir.

M— 2. SW.
2 — 4 SWbS.
4 — 6. . SW.
6—8 ' SWbS.
8—10 SSW.
10— N.
N — 2.

2—4.
4-6.
6—8.
8— 10.

10 — M.
Aug. 12.

M — 2.

2—4.
4-6.
6—8..
8— 10.

— N.
N— 2.

10

SW.

SWbS.

SWbS.

WSW.

SWbW.

6

5

7

7
8

10

10

7-5
10

7

65
8

5

5

5

4-5

5

4-5

5-5

10

10

7
10

7
6
10

Miles Total
north. northing.

24 30 30
24 30 60

24 3i 9i

24 32 123

24 34 157
24 34 191

24 34 225
24 3 1 256
24 34 290
24 3i 321

24 30 35i

24 34 385

24 30 415
24 30 445
24 30 475
24 27 502

24 28 53°
24 27 557
24 28 585

Total, 38 hours ; arrive vicinity the Pole.

H
(Observations 2 hours apart.)

Wind.

Aug. 18.

N— 2 WbS.
2 — 4 SW.
4— 6

!

SWbW.
6 — 8 > SW.
8—10 I SWbS.
10 — M SW.
Aug. 19.

M — 2 SW.
2 — 4
4 — 6 SWbW.
6 — 8 i WbS.
8 — 10 NW.
10 — N WbS.
N — 2 ! WbN.
2—4 WbS.
4-6
6—8

i

8 — 10

10 — M
Aug. 20.

M— 2

SSW.

SW.

Miles Wind help,
Motor.

Miles Total
per hour. 2 hours. north. northing.

125 6 24 - 3° 3°
13-5 13 24 37 67
12.5 10 24 34 IOI

15 15 24 39 140

15 16 24 40 180

14 14 24 38 218

12 12 24 36 254
13 13 24 37 291

9-5 8 24 32 323
7-5 4 24 28 35i

6-5 — 7 24 17 368

7 3 24 27 395
12 — 8 24 16 411
11 6 24 30 441
10 5 24 29 470
9 4 24 28 498

7 .
2 24 26 524

6 7 24 3i 555

10 10 24 34 5S9

Total, 38 hours ; arrive vicinity the Pole.



FARMING ON THE ISTHMUS OF PANAMA
By Dillwyn M. Hazlett

FROM personal experience and ob-

servation extending from Colon
to Panama, I can sincerely in-

dorse what the Isthmian Canal Commis-
sion said in its last report: "In view of

the gratifying conditions shown by recent

statistics, it may be safely said that the

problem of sanitation need no longer be

considered a formidable obstacle to the

construction of the canal." Any person
in the States can go to the Isthmus and
do the same kind of work, and as much
of it, as at home and enjoy just as good
health as at home, when attention is paid

to the ordinary laws of health.

I bought a Panama hat, a pair of leggins,

and a khaki suit. For four weeks I rode

on the railroad, sailed along the coast,

rowed up and down the Chagres River,

and tramped through the tropical under-

growth, frequently myself cutting the

way with the machete. And I did not go
empty handed. I had either my 8 x 10 or

ii x 14 camera and a dozen plates, and
sometimes both. I found this no differ-

ent from doing similar work in the sum-
mer time anywhere. The thermometer,
by my own record, never went higher

than 86 degrees in the shade at midday,
and was as often only 82 and 84 degrees

in the shade. There was always a nice

breeze and fewer pestiferous insects than
I had found in many places in the States.

The most perplexing question that con-

-

»y «

iS &*3**

Panam an Corn Farm
Photo by Dillwynn M. Hazlett
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Photo by Dillwynn M. Hazlett

Panamau Mango

fronts the Isthmian Canal Commission
and will confront the contractor, if the

work is sublet, is that of "unskilled

labor." The report of the Commission
is : "The question of labor is a grave and
perplexing" one. A sufficient supply of

labor can be secured from near-by trop-

ical islands and countries, so far as num-
bers are concerned. The question of

quality is a very different matter. Un-
less a much greater efficiency can be de-

veloped than is secured at present, it will

be necessary to look elsewhere for a bet-

ter class. As compared with the best

common labor in the United States, its

efficiency is rated at from 25 to 33 per
cent." I do not believe that either the

government or the contractor will be

satisfied with this inefficiency. If they

are the canal will not be finished in less

than 20 years, or at less than four times

its estimated cost. All alien labor is in-

efficient in comparison with the good
common labor in the United States. The
best way to get rid of the inefficiency of

alien labor would be to employ the brawn
of the farm and factory that is in the

States. With good sanitation, housing

and feeding, and a fair wage, this kind

of unskilled labor could be had. To
thousands of our citizens labor has not

yet become dishonorable, nor has the

spirit of patriotism departed. We as

Americans have said, "The canal shall be

built." "We shall succeed where others

fail." "We have not only the money and
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Photo by Dillwynn M. Hazlett

Panaman Cattle

the brains, but also the muscle necessary

successfully to complete this great and
good work, beneficial not only to our-

selves, but to the whole world."

A recent writer, concerning the feed-

ing of the men employed on the canal,

says : "Panama is 2,000 miles distant

from a base of supplies, and the greater

part of the work will necessarily be done
in a jungle and under severe climatic

conditions." This is the usual idea of

those who have not visited the Isthmus
and familiarized themselves with the

facts. If the "climatic conditions are

severe" now, will they not be so when
the canal is finished? Will not its main-
tenance require that work to be done
"under severe climatic conditions" ? I

found these "severe climatic conditions"

today to be such that scores of men now
employed on the Isthmus have deter-

mined to make it their future home. The
small population of the Isthmus is not

due to the "severe climatic conditions" as

much as to the ignorance of the true

climatic conditions, the marvelous fer-

tility of the soil, and the natural resources

of the country. As these become better

known, we will witness a rapid increase

of its population.

Nor will "the greater part of the work
necessarily be done in a jungle." The
canal route follows in the main close by
the Panama Railroad from Colon to

Panama. It passes through cultivated

fields as well as through virgin tropical

forests. The distance from Colon to

Panama is 47.65 miles, with the follow-
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ing 28 stations intervening: "Cristobal,

Mount Hope, Mindi, Gatun, Lion Hill,

Ahorca Lagarto, Bohio, Frijoles, Taber-
nilla, Barbacocas, Empire, Culebra, Rio
Grande Superior, Cucaracha, San Pablo,

Bailamonos, Mamei, Gorgona, Matachin,
Bas Obispo, Las Cascadas, Paraiso,

Pedro Miguel Junction, Pedro Miguel
Tank, Mira Flores, Corozal, La Boca
Junction." Some of these stations, like

those along railroads in the States, con-

sist of a house or two, while others are

respectable little villages.

Then the base of supplies need not

be "2,000 miles distant from Panama."
If we move "the base of supplies" from
New York city to Mobile, New Orleans,
or Galveston, we bring it 600 miles, or

from one and a half to two days by
steamer, nearer Panama. But as we are
moving, let us keep on and move it all the

way to Panama. Why?
The soil of the Isthmus is the best in

the world and, in conjunction with
climatic conditions, produces fine fruits,

vegetables, and cereals, with perpetual
pasturage for cattle and fowl. Every
kind of vegetable grown in the United
States except celery and asparagus does
well. They can be planted in succession,

so that there will be a perpetual supply,
the quantity that can be raised depending
only on the amount planted and culti-

vated. Of fruits, the pineapple and
banana mature in one year from the time
of planting ; oranges and cocoanuts, in

eight years, although both begin bearing
before that time. Figs, I think, can be
successfully introduced and will vield

well.

Rice and corn yield fair crops, and
doubtless the quality and quantity per
acre could be increased by cultivation

and selection of seed. It is usual to raise

three crops of corn on the same ground
during one year, and although the soil is

absolutely uncultivated, excellent corn is

harvested. The method of raising corn
is to cut down the forest that covers the
ground ; then, as soon as it is dry enough
to burn, to set fire to it. This fire heats

the surface of the soil and kills the seed

of weeds therein. The next morning the

corn is planted, The soil is so loose that

the first man just makes a little hole with
the point of his machete. The next man
drops in the grains of corn, and the man
behind covers the grains with his toe.

They don't know anything about "the

man with the hoe." The corn of course

gets the start of the weeds, deeper down,
so that later the weeds are handicapped
in their growth by the shade of the corn.

As can be seen from the picture, the re-

sults, without any cultivation whatsoever,
equal those obtained only by good culti-

vation in many places in the States.

The picture of the orange tree shows
that these trees will grow and bear fruit

even under adverse conditions. The his-

tory of this particular tree is that six

years ago, in eating an orange in his

garden, Mr Alfredo Aleman threw the

seeds over the fence. Shortly afterwards
he noticed that one of these seeds had
lodged in the crevice of a rock and was
growing. So he determined to let it

alone. It continued to grow, and, as can
be seen, the roots have covered the rock,

finding their way into the fertile soil, so

that it is laden with fruit.

The land between Colon and Panama
is not sandy, stony, or mountainous. Only
shallow blue valleys sentineled by low,

verdant hills. Everywhere the soil is fer-

tile as a garden, producing abundantly
when merely tickled. American truck
gardeners could produce an abundance of
all the fruits and vegetables that would
be needed, no difference how great the

number of the employed might be.

Where the virgin forest has been cut

away and the soil tilled, there is no
malaria, fevers, or mosquitoes. These
results follow in the tropics just as they
do like work in Kansas, Missouri, or any-
where else. Cattle and fowls do well.

There is an abundance of fish of the very
best kinds in the waters on both sides of

the Isthmus. In fact, "Panama," is an
Indian word meaning "Abundance of

Fish."

While it is true that "the natives never
look beyond their present necessities"
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(and they do not need to do so), and import from the States the food needed
hence "no surplus food supply ever ac- by the employees, this practice will not

cumulates," this condition need not con- be continued through all the years of the

tinue. I am informed by the Isthmian work and after the work is completed.

Photo by Dillwynn M. Hazlett

Orange Tree, Six Years Old, Panama (see preceding page)

Canal Commission that under certain

conditions land can be leased for five

years in the Canal Zone. While of course
it will be necessary for a year or more to

This difficulty that stands in the way at

present, like others, may disappear

speedily through American ability, intel-

ligence, and energy.
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AN INTERESTING PHOTOGEAPH

THE first impression from the pic-

ture on the opposite page is that

it is a winter scene, with a river flowing-

past snow-covered banks ; but what looks

like snow is in reality the purest salt. It

furnishes excellent table salt without
further preparation. Some six feet un-
derneath it a coarser quality, similar to

the "Liverpool salt," is found. Springs
of water running through this salt bed
are surcharged with salt and deposit

their residue in the form shown in the

picture. The trees in the background
are underlaid with pure white salt, and
on the removal of the top soil to a depth
of some three or four feet a solid hill of
salt is reached.

MAGNETIC SURVEY OF THE PACIFIC
OCEAN

THE Yacht Galilee, engaged in the

magnetic survey of the Pacific

Ocean, under the auspices of the Car-
negie Institution of Washington, left San
Diego, California, on March 2 to enter

upon her second cruise. She is expected
to make the following circuit of about
20,000 miles by the end of this year : San
Diego, Fanning Island, Samoan Islands,

Fiji Islands, Marshall Islands, Guam,
Yokohama, Aleutian Islands, and back
again to San Diego.

It • was necessary to reorganize the

scientific personnel, as those of the
former staff belonging to the U. S. Coast
and Geodetic Survey were obliged to re-

turn to their official duties at the expira-
tion of their furloughs. The command
of the vessel has accordingly now been
entrusted to Mr W. J. Peters, formerly
of the astronomical and topographical
corps of the U. S. Geological Survey. He
has had considerable experience in diffi-

cult geographical work, was second in

command and in charge of the scientific

work of the recent Ziegler Polar Expe-
dition as the representative of the Na-
tional Geographic Society.

In connection with the latter expedi-
tion, Mr Peters made a valuable series of
magnetic, meteorological and tidal obser-

Walter Wellman

vations at Teplitz Bay, Franz Josef Land.
The other members of the present staff

are : Mr J. P. Ault, magnetic observer
(likewise a member of the former staff) ;.

Mr J. C. Pearson, magnetic observer
(formerly instructor of physics at Bow-
doin College), and Dr H. E. Martyn,.
surgeon and recorder. While the vessel'

was at San Diego some additional'

changes and improvements were made-
both in the ship and in the instruments
employed. Sufficient funds have been
allotted so as to permit carrying on this-

work continuously throughout the year.

According to a dispatch received at the

office of the Department of Terrestrial

Magnetism of the Carnegie Institution of"

Washington, the Yacht Galilee,enga.ged in

the magnetic survey of the Pacific Ocean,
arrived safely at Fanning Island on
March 31, having accomplished the trip-

of 3,500 miles from San Diego in 29*
days, besides executing successful] v.r

magnetic work along the entire cruise.

L. A. Bauer..
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Russian Chapel after the Earthquake, Andijan

From O. T. Crosby, " Tibet and Turkestan '

A Kashgar Crowd



Tibet and Turkestan 2 39

From O. T. Crosby, " Tibet aud Turkestan "

A Samarcand Jewess in Ceremonial Attire

Tibet and Turkestan. By Oscar Terry
Crosby. With illustrations, map, and
index. Pp.321. 5J/4 x 8 inches. New
York and London: G. P. Putnam's
Sons. [905.

The story of Tibet and Turkestan, past

and present; something' of the daily life

and surroundings of the people, their

religions, customs, and institutions, and
the political situation of the country have
been included in the twenty-one chapters

of the book. The author's experiences in

(raveling through the freezing climate of

the Tibetan plateau are extremely in-

teresting", giving the uniniated a general

idea of the hardships undergone by
travelers seeking to unravel the mvsteries

of Tibet.

Irrigation and the "Yellow Peril" are

discussed, but the author does not seem
to think that we should fear much from
the latter, though he believes that China
has shown her capability of future

strength. She has built and is maintain-

ing a telegraph line from Pekin to Kash-
gar, a distance of more than 2,000 miles,
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so quietly that its establishment has been

almost unnoticed by many well-informed

people outside of China.

The wisdom of the Tibetan war is

doubted by Mr Crosby, and he claims that

his views are in accord with those of many
Englishmen whose opinions carry weight.

The preface contains a bibliography

and there are several appendices, one be-

ing a collection of Tibetan songs which

show "the characteristics of a people who
are as yet very unfamiliar to us."

THE ROOSEVELT GLACIER

New York, February 19, 1906.

Editor National Geographic Magazine.

Dear Sir: I wish to report to you the exist-

ence of five glaciers in the Wind River Moun-
tains of Wyoming. These glaciers were visited

by Mr Howard Fuguet, of Philadelphia, and
myself, with our guides, in September, 1904,

and September, 1905. After careful inquiry we
are convinced that we are the first persons to

visit these glaciers. I have talked with many
persons resident in that portion of Wyoming,
and last summer wrote the Geological Survey
in regard to them, but have failed to find that

they have ever been visited save by our party.

They are situated on the head of Green
River, near Fremont's and the neighboring
peaks. The three main ones lie in crescent

shape on the north and east sides of Fremont's
and the adjacent peaks, and are of considerable

size, measuring roughly three miles around
the curve of the crescent, one mile in width,

and two hundred feet in thickness. Except in

seasons of light snowfall, the rock ridges which
separate these glaciers are covered with snow,
giving the appearance of one large glacier.

The President has very kindly given his per-

mission to call these the Roosevelt Glaciers,

and we have so named them. The other two
glaciers lie, one three miles to the west and
the other four or five miles to the north of the
main ones, and are very much smaller.

Yours truly,

C. M. Taintor.

NATIONAL GEOGRAPHIC SOCIETY

Wednesday, April 4—Hubbard Memorial
Hall, 8 p. m. "The Fundamental Principles of
Buddhism." By Rt. Rev. Shaku Soyen Lord
Abbot, of Yengakuji Temple, Kamakura,
Japan. Dr D. T. Suzuki, of Tokio, will act as
interpreter.

Friday, April 6—Hubbard Memorial Hall,
8 p. m. "Photographing Wild Game with the

Flashlight." By Hon. George Shiras, 3d. Some
remarkable photographs by Mr Shiras will be
shown on lantern slides.

Saturday, April 7—National Rifles' Armory,
920 G St., 8 p. m. "The Cannibal Regions of

the West Central Sudan." By Dr H. Karl W.
Kumm, F. R. G S. Illustrated. The lecturer

has been for several years a medical missionary
in the Sudan. He will incidentally describe the

"sleeping sickness."

Tuesday, April 10—Hubbard Memorial
Hall, 8 p. m. "The Reduction of the Samaon
Root, an Evolutionary Study in Archetypal
Philology." By William Churchill.

Monday, April 16—Hubbard Memorial
Hall, 8 p. m. "The Home of the Indo-Euro-
pean." By G M. Boiling, Ph.D., Professor of

Greek Literature and Comparative Philology
and Sanskrit in the Catholic University of
America.

Friday, April 20—Hubbard Memorial Hall,

8 p. m. "The Protection of the United States
Against Invasion by Disease." .By Dr Walter
Wyman, Surgeon-General Marine Hospital
Service.

It is hoped that official business will permit
the Secretary of the Navy, Hon. Charles J.

Bonaparte, to address the Society during May.
The address by Mr George Kennan, previously
announced for April, has been postponed until

November, as Mr Kennan does not return from
the Far East until the latter part of May.

The following committees for the year 1906
have been appointed by President Willis L.

Moore :

Executive Committee—President, Vice-Pres-
ident, Treasurer, Secretary, Messrs Henry F.

Blount, Gilbert H. Grosvenor, and Alfred J.

Henry.
Admissions—O. P. Austin and Gilbert H.

Grosvenor.
Communications (Lectures and Meetings)—

Gilbert H. Grosvenor.
Excursions—Henry F. Blount, F. V. Coville,

Gilbert H. Grosvenor, and Otto Luebkert.
Finance—Charles J. Bell, John Joy Edson,

and Gilbert H. Grosvenor.
Library—O. P. Austin, Gilbert H. Grosve-

nor, and H. H. Kimball.
Publications—Gilbert H. Grosvenor, A. W.

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

L. Moore, O. H." Tittmann, O. P. Austin, Alex-
ander Graham Bell, David T. Day, Alfred H.
Brooks, Angelo Heilprin, R. D. Salisbury, G.
K. Gilbert, Alexander McAdie, Almon Gunni-
son, and David G. Fairchild.

Research—Henry Gannett, chairman ; C.

Hart Merriam, F. V Coville, A. J. Henry, O.
H. Tittmann, C. W. Hayes, L. A. Bauer, W. H.
Holmes, O. P. Austin, and C. M. Chester (with
power of the chairman to add to its members).
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THE NEW BRITISH EMPIRE OF THE SUDAN

By Herbert L. Bridgman

GREAT BRITAIN today domi-
nates the whole of Africa and
has its future within her con-

trol as surely and as firmly as that of,

India. Germany in the northwest and
southeast ; France, Belgium, and Portu-

gal around the margin of the Atlantic

and the Indian oceans, may have their

"holdings" and their territorial jurisdic-

tion ; but the spinal column, the Cape-to-

Cairo trunk line through the continent

from north to south, is wholly and irrev-

ocably English, and whenever it be-

comes necessary to make this fact em-
phatic and forcible, then the mastery of

the situation, the advantage of the posi-

tion, will be demonstrated. In the mean-
time Great Britain, applying the same
principles which have made her the great

colonial power of the world, goes on de-

veloping the industrial and commercial
resources of the countries which have fal-

len under her influence, establishing law
and order, schools, even higher institu-

tions of learning, and pouring in upon
the places which have for centuries been
shrouded in darkness the light of modern
civilization. The fact is that modern
methods have accelerated civilization at

large almost as rapidly as in detail ; with

steam and electricity in the service, the

spread of the institutions of the civilized

world is immeasurably more rapid than a

century ago, and what then would have
taken a generation to accomplish is now
effected in a few years.

Since the recapture of Khartum and
the conquest of Egyptian Sudan barely

seven years have passed, but peace,

plenty, and prosperity reign everywhere.

Happiness and content are written on
every countenance ; life is as safe as in

England or in New York, and the future,

material and moral, seems normal,

wholesome, and auspicious. "Sudan needs

only population and capital," said

a prosperous Greek merchant with whom
I became well acquainted at Khartum,
"and both are coming to it in ample
measure." On one plantation near Ber-

ber, the other day one hundred and
twenty children, the eldest less than six

years of age, all children of the men and
women employed on the place, were pho-
tographed, and the streets and bazaars of

Omdurman, the commercial capital, as

well as those of every working station

along the White Nile, give cumulative

proof of the dawn of the new era of good
times.

*An address to the National Geographic Society, February 16, 1906. This is the second of a
series of articles on Africa arranged for the National Geographic Magazine during 1906.
The first in the series, "Morocco," by Mr Ion Perdicaris, appeared in the March number.
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THE SIZE OF THE SUDAN

The true significance of Great Britain's

peaceful conquest might more readily be
appreciated if the size of the Sudan were
considered. True, its boundaries are not
altogether determinate and irrevocable

;

one or two rebellious sheikhs on the west
are awaiting the return of reason or the

arrival of a punitive expedition—the

option is largely theirs. Questions of ad-

ministration have pushed the northern
boundary to Shellal, at the head of the

first or lowest cataract of the Nile, but in

a general way the Sudan extends from
the Red Sea 20 degrees of longitude west
to the Sahara, and from Egypt 20 south
to the Equator. Various exceptions and
re-entering angles should be cut in this

parallelogram, but it is roughly accurate
and will serve for the purposes of com-
parison.

Reduced to the simplest terms of
American geography, it may be said that

if Khartum, the Sudan capital, were
placed on St Louis, the northern bound-
ary would fall near Saint Paul and Min-
neapolis ; the southern would be about on
the parallel of Memphis, Tennessee,
while its Red Sea port, Suakin, and its

yet to be fixed Saharan outpost would
find counterparts in Cincinnati, Ohio, and
Denver, Colorado, respectively. When it

comes to comparison of areas, only the
largest of our American states has any
show; a dozen of the smaller Atlantic
coast states could be readily accommo-
dated in the Sudan.
Of course, the resources of this inland

empire are as yet hardly guessed at. It

is certain that as an agricultural field it is

in some parts along the thousands of
miles of the Nile valley peerless, inex-
haustible. Cotton, wheat, and cane are
staple and give every promise of prolific

crops, while further afield there are all

the indications of excellent stock ranges
and cattle-raising. Rubber and many of
the tropical fruits promise in the Nile
districts to afford satisfactory results,
while the specialties which have com-
posed the greater part of the Sudan com-
merce from the dawn of recorded time

—

ivory, gum, and ostrich feathers—all

worth almost their weight in gold, and
which can bear the cost of transportation,

are absolutely without fear of competi-

tion.

THE POEITICAE SITUATION

Without entering on the complex and
unique relations and functions of the

English chief official in the Nile Valley,

it may be worth while to tell you an
anecdote of an actual incident which
will perhaps make the situation fairly

clear to the average republican and un-
diplomatic understanding. Upon one oc-

casion negotiations had progressed to a

point where Lord Cromer required, as a

matter of form, the Khedive's signature

to a state paper. Waiting upon him for

that purpose in the khedivial palace, Lord
Cromer was more surprised than annoyed
to observe a certain querulousness and
quibbling over small matters in the young
monarch, which betokened a rather crit-

ical, not to say rebellious, mood. Finally

screwing his courage to the sticking point

and giving rather free rein to his im-
agination :

"But what if I don't choose to sign?"

"Then, Your Highness, Ceylon,"

blandly observed Lord Cromer.
"Ceylon?" asked the young monarch,

as he recalled Arabi Pasha and his exile.

"Yes," replied the imperturbable Eng-
lishman.

"But suppose I ignore your threat and
still refuse to sign," persisted the Egyp-
tian.

"Perhaps Your Highness will do me
the favor to look from this window a

moment," proposed the viceroy.

The Khedive rose, crossed the room,
and side by side with Lord Cromer looked

down on a full battalion of Highlanders,
drawn up, under arms, in the palace yard
below. Not a word was said, but he
resumed his seat and affixed his auto-

graph with no further remark on that

or any subsequent occasion.

Like the fabled Phcenix of ancient

Lydia, neighbor of the Sudan, Khartum
has risen from its ashes, from its years of

war and desolation, and it is difficult to
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realize that only seven years ago this

enchanting spot was little more than a

barren and wind-swept waste, the miser-

able home of a few wretched faithful,

who persisted, despite the Khalifa's pur-

pose to obliterate the place. A completely

new city has been laid out by the British

engineers, and much of the permanent

improvements, street and sidewalk con-

struction, paving and curbing on the

best modern lines, has already been com-
pleted. Building is everywhere going

on ; the most important public offices

are finished and occupied, and the

town has an air of modern enterprise and
development, combined with substantial

permanence, which it would be difficult

to parallel elsewhere in the world. Every
public structure of any importance is of

kiln-burned brick ; most of the shops and
warehouses are also of the same material.

Some of the dwellings and smaller build-

ings are of native sun-dried brick made
from the soil, which is very satisfactory

for many purposes, while wood, both on
account of cost and the climate, is alto-

gether out of the question. The new
Mohammedan mosque, in the most com-
manding and central square of the city,

is of a light "Ohio" sandstone and of

much architectural merit.

KHARTUM RESEMBLES WASHINGTON IN
PLAN

The ground plan, if this is the word, of

Khartum is altogether new and original

and reminds an American at once of that

of the city of Washington. Long diago-

nals cross the streets and avenues, inter-

secting at right angles, and frequent

open spaces or "circles" carry the re-

semblance into still closer detail. The
army engineers who planned the town
will tell you honestly that military con-

siderations guided them, and that a very
few field pieces can command the city,

which is obviously true
;
yet we never

think of these things in our merited
gratitude to L/Enfant for his admirable
design of our National Capital, more than
a century ago. The two principal ave-
nues, traversing the town from end to

end, are Sirdar and Khedive, while many
of the streets and squares, though in con-

stant use, are as yet without names.

In its treatment of the river front,

however, Khartum, the latest city, has

given an example to all the world, and
adopted a plan which assures beauty and
blessing for all time. On the bank of the

Blue Nile, here fully fifty or sixty feet

above the water, a broad avenue has been

laid out, probably ioo feet in the clear,

and upon this no trespass of business

structures or commercial appropriation

will be permitted. It is a modified

Riverside drive in the heart of Africa,

and will surely grow more and more
beautiful as the years go on. For some
distance in front of the Sirdar's palace a

river wall, a splendid piece of solid stone

masonry, has been completed, and ulti-

mately will be continued along the entire

water front, thus insuring protection

against the destruction of the bank by the

floods of "high" Nile. Occasional stages,

at convenient points, will permit the land-

ing of passengers and freight, and with
rare good judgment the "sakiehs," or

water wheels, raising the water for ir-

rigation, have been undisturbed, and the

patient bullocks, prodded by the lazy

boy, who rides the while, still pursue
their weary round from sun to sun, while

the clumsy machine, unchanged for thou-

sands of years, gives out its plaintive

creak, like the last wail of an utterly

weary and exhausted soul.

Khartum's strategic position

The future of Khartum is even now in

its infancy clearly foreshadowed. Reach-
ing the Nile and the Red Sea by rail and
Abyssinia and Uganda and the Belgian

Congo by water, there is no doubt of its

commercial supremacy, and that it must
soon become, if not the largest city of

Africa, as some of its admirers predict,

the political center and the business

metropolis. None of our American cities,

not even Chicago, at the head of the

lakes, has the advantages of location

which Khartum possesses—advantages
which are sure to stow more and more
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important and determining as interior

transportation improves and steam dis-

places animal traction and human porter-

age. In its municipal functions the fu-

ture divisions of Khartum are also even

now clearly outlined. The 'administra-

tive headquarters, military and civil, will

inevitably continue where they now are,

in the city proper, the residence of the

governor general and commander-in-
chief and of all the principal subordinates

and heads of departments ; the railway

terminal, and particularly the freight

depot and dock yard, will remain on the

opposite side of the river, at Halfaya, or

Khartum North, insuring great conven-
ience in handling and transshipment by
water, both receiving and dispatching,

while the vast native population, with its

wholesale and retail markets and all its

myriad activities, will be accommodated
as now, at Omdurman, the Mahdi's city,

seven miles away and just below the
junction of the Blue and White Niles.

Here will center the traffic of the western
and southern Sudan, for it now holds, in

spite of every effort to dislodge it, the
gum market of the world ; and here also
must continue the headquarters of the
retail trade of the province. Within the
Khartum military district as it is now
constituted, and comprising the three
above named centers, are probably 70,000
inhabitants, of whom more than half live

in Omdurman, possibly a tenth in Khar-
tum proper, the latter including all told
not over 300 British army officers

and civilians, the remainder occupying
Khartum North and the environs be-
tween the two Niles. Do you wonder,
after these figures and after what has
happened, that the British flag every-
where fronts the Egyptian, and that
nearly all the field officers of the Sudan
regiments hold also commissions in the
King's service? Even now they are
talking of the time, soon to come, when
there will be but one flag, and there's no
doubt which.

GORDON MEMORIAL COLLEGE

No sketch of Khartum, "the Phcenix
City," would be in any degree complete

or adequate without a description of

Gordon Memorial College, now about in

the middle of the second year of practical

work, and which represents the very
latest and closest application of educa-
tional theories put to practice. Some idea

of the part which Gordon College is ex-

pected to play in the regeneration of the

Sudan may be gathered from the fact

that King Edward is its patron, Lord
Kitchener of Khartum its president, and
Lord Cromer, the Sirdar, Sir Ernest
Cassel, and Lord Revelstoke, and men
like them, among its trustees. Director
and at the head of its teaching force is

James Currie, a Scotchman with the
courage of his convictions, who has
tackled his job with that sturdy common
sense which characterizes his canny race,,

and who has but one motto, "Success."
Arabs are taught in Arabic, English

being optional, and no attempt is made to'

interfere with the Mohammedan religion.

Classes meet on the Christian Sabbath as

on other days, and the teachers, many of
them natives, are not disturbed in matters
of conscience. The chief effort at the
present time is to train a body of young
men who will be able to exercise among
their own people the function o.f minor
civil magistrates, according to European
standards and ideas, and to this end
about 150 young sheiks—many from the
desert and personally selected by Sir
Slatin Pasha, whose acquaintance, more
thorough and accurate than that of any
Other man, was gained by ten years of
peril and terror under El Mahdi and El
Khalifa—are now under instruction with
most encouraging promise.

EDUCATING THE ARABS AS MECHANICS

There is also a manual training school
in mechanic arts and a research labora-
tory bearing the name of its founder,.

Henry S. Wellcome, of London. Forty
young men are now being instructed in

the training school, and unless one could
see and handle their work—tools

wrought through all the processes, smelt-
ing, forging, and finishing, from the ore

;

pumps in operation, built and installed

with electric motors and lights ; cotton
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gins set up and in successful operation

—

it would be difficult to believe that in two

vears so much could be made of the wild

Arab of the desert. But here the expla-

nation is not difficult: mechanics are in

much greater demand than supply ; steady

jobs in the government shops and dock

yards are ready for all qualified ; the

Arab is as keen for money as any man
who lives, even in Wall street.

The Wellcome laboratories have al-

ready won recognition from the scientific

world for the value and thoroughness of

their work, and the first annual report,

taking up the actual question of the Su-

dan, is already standard and classic; for

the Sudan field, so far as exact scientific

knowledge is concerned, is almost un-

touched ; and here the investigators, hav-

ing a free hand, take up the pernicious

insects (particularly the deadly fever-

spreading mosquito), the blight and dis-

eases of plants, the ills that human flesh

is heir to, and all the other manifold mat-
ters of imperative practical importance,

with a zeal and a thoroughness surpassed

in no other laboratory work in the world.

Far up the White Nile, living on a

"felucca," isolated from the world, with

native servants his only companions, we
found Dr Grenville Neaves, conducting
under the auspices of the Wellcome la-

boratory hand-to-hand researches into

the dread sleeping sickness which has

decimated districts of the lower Congo
and which will be resisted in the Sudan
by every expedient known to science that

exact knowledge can suggest.

Gordon College has now estate and
endowments of about half a million dol-

lars, one-fourth of which is invested in

one large brick building of the Gothic

order, where its classes and laboratory

work are carried on, and its pathological

and biological museum, under a young
American graduate of the University of

Pennsylvania, is located; and its classes

of young Arab lads, instructed by teach-

ers of their own faith and race, are a

picturesque and suggestive sight, as one
walks down the long corridors, catching

glimpses of the work through the open
<loor.

Map

''Pay as you go" is, moreover, the

motto of Gordon, and, much as pupils are

desired and greatly as the institution and
its work are needed for the public wel-
fare, no tuition is free. Every student is

taught "that what is worth having is

worth paying for." The fee averages
only $10 a year. Next year a boarding
school, in which the charge will not ex-

ceed $50 per year, is hoped for.
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No radical or reactionary attempt is

made to interfere with social customs or

old, familiar usages. For example, if the

young Arabs wish to convey food to their

mouths with their fingers, like their an-

cestors for generations and their families

today, they are permitted, but they are

taught that the washing of hands before

and after eating is imperative.

THE UNION OF THE TWO NILES

The union of the two Niles, or, rather,

the refusal of the two currents to unite,

never fails to attract attention and is a

phenomenon which has had many expla-

nations. For miles the waters of the two

streams flow on distinct and repellent,

as though a physical barrier separated

them, and one can trace the division as

far to the north as one can see—the Blue

Nile, with its somber, almost black

waters, hugging the eastern bank and
taking about a third of the width of the

stream, while the turbid White, laden

with the light-colored soil 2,000 miles to

the south, keeps steadily on its way, as

though the new neighbor were unworthy
of notice.

Omdurman may be reached in two or

three ways from Khartum, but the best

is by the little two-mile-and-a-half two-

foot steam tram, which, starting from the

Mosque square in the heart of the town,

winds its way through the market gar-

dens, melon and durra patches, whose
owners, with their families, are sunning
themselves against the walls of their Nile

mud houses in the windy and chilly

morning, to the ferry landing, whence a

steamer with the inevitable barge soon
puts you on the other side.

THE MARKETS OE OMDURMAN

The gum market at Omdurman is the

greatest of its kind in the world. Here,
exposed to the full rays of the morning
sun and spread out on acres of mats, are

heaped the treasures of the trees of the

Kordofan desert, brought hundreds of

miles on the backs of camels. In one
corner of the great inclosure, sheltered

by an awning of mats, groups of kneeling

women are sorting the gum, picking it

over, rejecting all foreign matter, gather-

ing pieces of like size and quality that it

may be more readily graded, and using

nothing but eyes and hands for the pro-

cess. Here is the raw material which

makes the gum as applied in the arts and
sciences in a thousand different ways

—

on every envelope, postage stamp, in con-

fectionery, etc.

The silversmiths are among the most
interesting artisans of Omdurman, and
to them practically the whole of one
street is given. A charcoal fire as big as

a half bushel, half buried in the ground
and blown by a crude, antiquated bellows

(one was nothing more nor less than an
old canvas bag with a hole at one cor-

ner, which an Arab boy regularly lifted

and lowered, and with good effect, too),

an anvil set in the earth, and a few small

hammers constitute the workman's entire

stock of tools, and with these he turns

out very presentable wrist and ankle orna-

ments, bracelets, and finger rings, and
other articles which touch the barbaric

fancy of the Sudanese women. Little

originality or variety, however, is ex-

pressed in the designs, and the workman-
ship, while creditable, considering the

tools with which it is done, would not be
accepted in the shops of London or New
York. The Omdurman smiths are, how-
ever, fully alive to the value of their

wares, and hunters of bargains are sure

to be disappointed. They know the worth
of the raw material in every article they

fashion, and, remembering this, have a

bottom figure which is immovable.
Still another interesting business center

of the great Sudanese metropolis is the

cattle and camel market—an extensive

corral filled with live stock, except horses,

which are the exclusive possession of the

British officers. As we stood on its walls,

surveying the busy and picturesque scene,

the Arab dealers and drivers, in their

white turbans and long blue gowns, mov-
ing to and fro among the animals, to the

south a long string of a hundred or more
gum-laden camels from Dongola crossed

the near horizon, reflected in the glaring



From Clarence J. Johnston, U. S. Department of Agriculture

Plowing Land which has been Baked by the Sun

From " Present Day Egypt," by K. C. Peufield. Copyrighted, The Century Co.

Egyptian Bride going in State to Her New Home
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mirage of noonday as if "the ships of the

desert" were actually sailing on the

glassy surface of a vast inland sea.

THE BERBER-SUAKIN RAILWAY

This distant region has been brought

within three or four weeks of New York
by the completion of the Suakin-Berber

route, the "old line" from Egypt to the

Sudan. For centuries camel trains and
traffic went in and out this way, and it

was along this route, not less than up the

Nile, that Gordon looked in vain for his

relief. By the completion of this com-
paratively short section of 250 miles from
Suakin to Damen, the actual point of

junction, Khartum and the Sudan have

secured their own port on the Red Sea,

with direct access thence to all the world,

and the problem for transportation for

interior Africa is solved. Today a pas-

senger may travel from New York to

Gondokoro, in Uganda, all the way by
water, except for the 270 miles from
Suakin to Khartum ; and then, if he has a

mind to walk 120 miles farther to Ni-

mule, he may sail into the waters of Lake
Albert, the very heart of the continent

and the source of the Nile.

It is impossible to exaggerate the com-
mercial importance to the Sudan of the

new line. Its opening has been hailed with

eagerness as the beginning of a new era,

not so much because it will reduce the

time of passengers and mails from home
as because it will solve the fuel question

and permit Welsh coal to be laid down at

living prices in Khartum—a condition

which will at once affect the whole ques-

tion of interior transportation. All classes

of freight will feel the effects of the

change. Politically also the consequences
will be momentous, though just how
soon they become effective is a matter
for Lord Cromer and his associates.

The new line will minimize, if not
wholly eliminate, the Nile as the way to

the Sudan, and will accelerate that sub-
stantial autonomy and independence of
the provinces which is so much to be de-

sired.

A Water-carrier, Khartum

TRAVELING UP THE NILE EROM KHARTUM

Like ancient Gaul, the White Nile and
its country readily divides itself into

three parts. The first, longer and larger

A Fruit Seller, Oindurmau
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than both the other two, from Khartum
nearly 600 miles to Lake No, the junction

of the Bahr-el-Ghazal and Bahr-el-Jebel,

is the arable and pastoral land, the home
of the Shillook ; then come 300 miles of

swamps and sudd, and beyond is the solid

earth again, the real tropical jungle, the

haunt of the Dinkas, elephants and lions,

until between vertical banks the voyage
comes to an end under the bluffs of

Gondokoro. Of course, in this thousand
miles there's a good deal to see, and
ample time is allowed in which to see it.

To the first stop, for example, El Duem,
is no miles, and the running time is 31
hours.

All the way to El Duem the Nile
broadens out into a series of lakes much

Girls at Omdurman

more expansive than below Omdurman,
dangerously shoal in some places, and oc-

casionally showing low islands, not more
than a foot or two above water at their

highest point, which are eagerly seized on
and subjected to cultivation by these
riverain Arabs, who seem possessed with
a genuine and chronic "land hunger."

For the first hundred miles the desert
on either side and the high profile of

mountain ranges beyond, as on the Egyp-
tian Nile, is plainly visible, the fore-

ground being filled, wherever a foothold
can be found, with green fields, solid with
dense bush vegetation, while the shadoofs
or swinging buckets, with which irriga-

tion is performed as it has been for thou-

sands of years, are numerous, many be-

ing absolutely new and working for the

first season.

El Duem (in English, "The Two
Camps") is a town with a good deal of

history already made, and, if signs do not

fail, likely to make a good deal more of

a better sort in the early future. Port of

Kordofan and its great gum trade, was
the Mahdi's base of operations more than
twenty years ago, when he set out on his

crusade which was to end at Mecca and
which devasted his own country, and
was the first rallying place of the

Khalifa, years later, after the rout and
panic of Kerreri. It has been selected

as the point where the new railroad from
Omdurman is to turn off to the westward
for El Obeid, the Kordofan capital, and
its position must insure to it the im-
portance which always belongs to towns
commanding both land and water trans-

portation. A stroll through the town
shows that it is much like others of the

Arabs. Low Nile-mud one-story houses
line the narrow streets, which, however,
boast a few kerosene lamps and wooden
lamp posts at the prominent corners, and
further evidence of modern improve-

ments is given by the policeman who,
laying vigorously about himself with a

whip, charges a crowd of a hundred rag-

ged and dirty urchins crowding around
the English ladies and blocking their way
so that progress is almost impossible. In

the main street, sitting on the ground,

a young Arab operates an American
sewing machine ; empty Standard Oil

cans, now used instead of water jars, and
a cheap iron safe or two are all evidence

that even in this remote and interior point

something of the great outside world has

begun to filter.

By the third day the Nile begins very

sensibly to narrow and the character of

the country to change. Cultivated fields

disappear, the mud villages grow fewer

and far between, and the verge of the

boundless, illimitable forest is seen to be

not far away. From the deck of the

steamer, what is called the forest looks

more like a vast orchard of civilized trees
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From Clarence J. Johnston, U. S. Department of Agriculture

Raising Water from the Nile by Means of the Shadoof
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A Cobbler on the Street, Khartum

of moderate height with spreading leafy

tops and to a great degree entirely free

from undergrowth. The utter absence of

every representative of our fir, spruce,

cedar, or balsam also conveys an unusual
impression. While the African forests

contain an abundance of trees always
in green foliage and the multi-colored

tints of our autumn are never known,
there is not a solitary example of the

beautiful "evergreen" which adorns every
Adirondack slope and flourishes, dwarfed
and stunted, to the farthest Labrador.
Wooding stations, each very much like

those which have gone before, fill the

time, but do not break the monotony,
until Fashoda, after we have been at sea

almost a week, is reached. By tins time
we are in the heart of the Shillook

country, and the Arabs and their little

veneer and fringe of European civiliza-

tion seem as far away as Paris or Madi-
son Square.

TH£ shiixooks

The Shillook, tall, lithe, and usually

wearing only a string of beads, fre-

quently not even that, is a true child of

nature. With head plastered with red

mud and body with wood ashes, he toys

with his murderous spear, surveying the

newcomer, and one is inclined to treat him
with every outward appearance of re-

spect. Shillooks are plentiful long before

reaching Fashoda ; but this is their capi-

tal, and about a mile south of the port is

a large collection of their tukhls, or

houses, among which the king makes his
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Palace of the Sirdar, Khartum

headquarters when he receives from his

followers the taxes he hands over

to the British commander. The Shillook

further enhances his own dignity and ap-

pearance of indifference by standing on
one leg while the sole of the unused foot

.

Gordon Statue, Khartum

is pointed at right angles above the knee

of the leg in service, the two describing

almost exactly a figure 4. Braced by his

long spear, the Shillook will stand for

hours in this position, and no power on
earth apparently—other than that of the

almighty dollar in almost any form—is

sufficient to induce him to unfold and
move. Much difference of opinion ex-

ists as to the industrial value of the Shil-

look. The officers say that he is too lazy

to work, to talk, actually even to smoke,

preferring to hand the pipe to a wife or

female to keep it alight, that an occa-

sional puff may be enjoyed, while the mis-

sionaries speak with hope of encouraging
results.

Cattle are the currency and cattle-rais-

ing the great industry of the Shillooks,

and their herds of thousands range over

the level luxurious valleys, almost con-

cealed by the tall grass. The stock are a

worthy lot, all colors and sizes, and evi-

dently a skilled American breeder could

ask no more inviting field. Shillooks

never kill cattle for any purpose whatso-
ever, though those which die a natural

death are eaten. They are used to buy
wives, six or eight cows for a woman,
with the privilege to the buyer of return

in reasonable time if not satisfied. The
American missionaries here are giving
the natives valuable instruction in the
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raising of cotton, using the best Egyptian
cotton seed for stock, sweet potatoes

and other crops adapted to the rich soil

and kindly climate of the Sobat, with ex-

cellent prospects of desirable results. The
Sudan has promised to allot the mission

a considerable tract of land along the

river.

WILD GAME OF MANY KINDS

Animal life on the White Nile is abun-
dant, and hunters are constantly travers-

ing it for what they call sport. "Hippos"
are so numerous that after the first few
days only an exceptionally large or fully

exposed herd will induce the unlimbering
of cameras ; crocodiles are likely to be
sunning themselves on every sand spit and
are the only game which may be shot
from the steamers without penalty. The
presence of ivory tusks at the trading
stations proves the proximity of ele-

phants, and early risers may be fortunate
enough to see two of the big fellows
smashing along in the tall grass within
easy rifle shot. Waterbuck in droves,
antelopes in herds, gazelle singly but in

great numbers, and monkeys too numer-
ous to mention may all be observed in a
single morning by sharp eyes, and once
in a while the stately and ungainly giraffe
makes his way with the rest of the animal
creation to the Nile for water. All of
these animals can be hunted only upon
payment of heavy license, and the giraffe
is absolutely protected against sportsmen
on any terms—conditions which in

British territory are rigidly enforced.
Birds of many species familiar to the
north wintering in the tropics; frequent
flocks of geese flying in military forma-
tion ; of ducks feeding on the aquatic
plants, and a great variety of all the
water fowl—cranes, herons, divers, ibis,

and others—are frequent, while on the
topmost branch of many a lonely tree the
stately fish eagle in solitary dignity is a
familiar figure. In the river also are
treasures of life, as the continual succes-
sion of fishermen's huts, almost hidden
among the reeds, proves. Hither the na-
tives come and catch and cure, while the

season is on, supplies for a long time

—

the only thing resembling work which
they are known voluntarily to undertake.

FASHODA

Fashoda has the deserved distinction of
being historically by far the most inter-

esting place on the Nile south of Khar-
tum. Physical circumstances have much

A Sudanese Policeman, Khartum

to do with this, for it is the last place on
the west bank which can by any courtesy

be called high land, on which a town
could be built, before the great swamp of

the "sudd" and the but lately unexplored
country of the savages to the south is en-

countered. Here Baker, in 1871, found
an Egyptian force and station, and on
returning three years later, at the end of
his campaign for the suppression of the
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Shillook Warriors. (See pages 255-256)
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Advancing Through the Sudd. See page 263

Group of Convicts, Fashoda

slave trade, 700 human chattels, slipped

through by the -scarcely concealed cogni-

zance of his royal master, Ismail Pasha.

Here Emin Pasha took his leave of

civilization when entering on that maze
of experiences, a mystery even to this

day, from which Stanley almost by force

rescued him, and here only a few years

ago Marchand from the westward de-

bouched on the Nile, expecting to find

men and arms from Abyssinia with

which an alliance might be made to per-

manently check the British progress up
the great river.

The name Fashoda has disappeared

from official maps, documents, and pub-

lications, and Kodok, which suggests an
American advertising opportunity, been

substituted ; but Fashoda it is in all the

common speech of men everywhere and
Fashoda it seems likely to continue.

It is interesting to note that the moral

effect of the Kitchener-Marchand in-

cident was most remarkable in all Egypt
as determining finally the dominant power
and indicating to what nation the future
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of the continent was to be entrusted.

The proportion of French pupils in the

public schools of Alexandria dropped
from 80 per cent to one-fourth that num-
ber, while that of English gained in ex-

actly the same ratio, perfectly voluntary

choice being allowed.

Fashoda, in spite of its history, is not

well located, and one is rather inclined to

commiserate the officers who are obliged

to keep up the post as the chief of the

many new buildings being erected by the

government, it would seem quite likely

that it may become the capital of the prov-

ince. Tewfikieh is also very convenient

to Sobat, which enters the Nile from
Abyssinia only four or five miles above
the town, and is charged with its pro-

tection, now that the old fort at the junc-

tion of the two rivers has been abandoned.
The Sobat, it may be remarked in pass-

ing, is a river with a future. Traversing

Types of Natives, Gondokoro

province. The Nile at this point divides

in three, and only at the highest stages

can landing be effected. We were obliged

to go ashore on the central island,

cross it on muddy paths, and then were
poled over a second shallow lagoon in a

crowded boat, while the natives and per-

manent residents waded.
Tewfikieh, 70 miles farther up and on

the other side of the river, is much more
eligibly located, and from the extensive

improvements which are going on there,

a highly fertile country for hundreds of

miles, navigable without difficulty, it

seems certain that it must come rapidly

to the front, and the new trading and
missionary stations soon to be established

along its upper shores are the best guar-
antee of the fact.

THE DESOLATE "SUDD" COUNTRY

Not far above the junction of the Nile

and the Sobat, the scene changes and the

great swamp, the country of the sudd, a
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One Thousand Miles up the Nile from Khartum

vast lake hidden under vegetation, is

entered.

So .much has been written and read
about the swamp and the sudd of the

Nile, which have for years together
blocked navigation, that it may be super-

fluous to attempt another word
;
yet, like

some other things of this life, these must
be seen to be appreciated. Almost be-
fore one is aware of it the steamer enters

a lane, hardly more than wide enough to

admit it, lined on both sides with papy-
rus as high as the after deck and among
which the water may be seen moving
sluggishly. On the hurricane deck the
view is more extensive, but without in-

terruption or mitigation. In every di-

rection as far as the eye can see stretches
a boundless level expanse of green, so
dense and solid that any casual breeze
makes no motion, and unbroken by tree,

dry land, or any other thing to vary the

deadly monotony. Compared with this

dead sea of green, the open ocean, far out
of sight and land, is action, companion-
ship, and inspiration. As the steamer
passes along the zigzag channel, all signs

of life—birds, insects (except the deadly
mosquito), and every other moving
thing—are left behind, and only the color

of the papyrus prevents one from saying
and writing "the abomination of desola-

tion." The papyrus, which has practi-

cally exterminated all other vegetable
growth in the swamp, lays claim to more
literary distinction than it deserves,

though it is by no means an ungraceful
plant. Any one who recalls the common
broom corn of the Connecticut and Mo-
hawk valleys and the Illinois prairies may
get a very good idea of the papyrus if he
will simply imagine the stalk triangular
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instead of round, and the "whorl" at the

top spreading in all directions and seed-

less. As the boat pushes its way, the rip-

ples of the water set the stalks swinging
and the spray-like heads swaying in a

picturesque manner ; but other than this,

motion is unknown. Of course, under
the tropical sun the growth is rapid, and
decay equally speedy. So the process of
reproduction goes incessantly on, and all

the activity and energy of man is re-

quired to keep the navigable channels
open.

The course of the river through the
swamps is tortuous in the extreme, and
that the right channel can be kept, where
there are two or three others which, to

the untrained eye, look exactly like it,

seems little short of marvelous. The dis-

tance traveled by the steamer from Khar-
tum to Gondokoro, 1,150 miles, is about
300 miles more than that of the air line,

the greater part of the excess being ac-

counted for by the winding channels of
the great swamps.

Cutting out the sudd, the blocks of
papyrus, and other vegetable growths has
been vigorously prosecuted by the Sudan
government, and this season will see the
last obstruction removed and the true
channel opened from end to end.
At Bor, 1,071 miles from Khartum, es-

tablished by Gordon thirty years ago as
an Egyptian outpost, and now a wooding
station, dry land appears, and one realizes

how Noah must have felt after his

memorable experience. The banks are
low, not more than ten or a dozen
feet high, but the everlasting papy-
rus disappears, tall reeds and waving
grasses line the river, here not more than
50 yards wide, and in the near distance,

•over the rank vegetation, can be seen the
tops of the forest trees. Conditions be-
come more definitely tropical, and the
shores often look like the true jungle.

Wide-spreading trees droop festoons of
vines, the queer inverted umbrella-shaped
euphorbia becomes frequent, great cacti

show themselves on the dryer spots, and
altogether a world of wholly new flora

is opened. The current is swifter, but

the channel no straighter, the Dal and
her two barges often lurching up like a
drunken man unsteady in the gale against
the bank, compelling her to back off and
pull out as best she may. Less than a
hundred miles remain of the journey
after Bor, but it is all interesting and
along a historic course.

LADO

The morning approach to Lado is par-
ticularly impressive when the sun lights

up the great pyramidal Lado Mountain,
which rises sheer from the plains 3,000
or 3,500 feet, a sight doubly welcome
after the dead levels of the river country
and the watery wastes of the swamps.
Beyond Lado 20 miles through a pleasing
and apparently fertile land the Dal
pushes against the swift current until

she moors against the steep banks and
under the overhanging trees of Gondo-
koro, Baker Pasha's old Ismailia of more
than 40 years ago. We are at the head
of navigation on the Nile, unless that dis-

tinction may be allowed to Redjaf, the
Belgian post 20 miles farther up, which
runs a little military dispatch boat, with
a flag several sizes' too large for it, to

Lado once or twice a week for officers

and mail. Beyond Gondokoro east and
south the mountains rise, outposts of the
great Central African ranges, from
which come the streams feeding Albert
and Victoria lakes, and one really turns
again toward the North Star and home
with a sense of regret that the inviting
journey southward may not be at-

tempted ; for there is a perfectly practi-

cable post road for mails and porters 120
miles to Nimule; thence by boat to the
head of Albert Edward Lake, and again
on foot overland to the western terminal
of the Uganda Railway, by which the
Indian Ocean and all the ships that sail it

may be reached at Mombasa.
By an arrangement which seems gen-

erous to the verge of safety and more lib-

eral than precedent warrants, Great Brit-

ain during the remainder of the reign of

King Leopold waives jurisdiction over
the Lado enclave and yields to Belgium
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use and occupancy nearly three hundred
miles front on the west bank of the Nile

and an approximately average equal dis-

tance from the river into the interior.

In the meantime the use of the Nile

front is to Belgium almost indispensable

;

she is permanently strengthening the

upper part of the Wadelai, though no one
supposes she will be so foolish as to fight

for it, and makes the Nile route the way
for her officers going and returning and
for the transaction of their personal busi-

ness, notwithstanding that the mails still

go by the overland Atlantic route. The
difference is one month to Brussels by the

Nile, against three or four by the Congo,
and it's no wonder that every officer tak-

ing leave chooses the former.

Enough has already been ascertained

to make it certain that the future of the

Congo must be as an agricultural state.

She may look with confident certainty to

rubber, sugar, and cotton as staples, but

of mineral wealth there is doubtful en-

couragement. Gold in paying quantities

is known to exist in the southern prov-

ince of Katanga. Iron ore is found in

many places of satisfactory quality and
well located for development, but both
the coal and the limestone for smelting

are so far lacking, and until iron becomes
much scarcer in other countries or trans-

portation will permit importation of fuel

and flux, it is not likely that the Congo
steel trust will amount to much. As an
agricultural country, however, its con-

sumption of iron will not be large and the

situation is not one of much economic im-
portance. The mineral survey has a good
deal of unexplored country yet to ex-
amine, for it should not be forgotten that

the Congo Free State covers nearly ten

million square miles, being twenty de-

grees of latitude from north to south, or
would be if its salient or re-entering

angles were straightened out, and years
must necessarily elapse before its full

condition and capabilities are known.
Many believe that in the gold of the

Katanga alone Belgium has in the Congo
a prize which may some day rival the

great wealth of the South African Rand.

Of course, brief visits, largely formal

and superficial, do not qualify for any
authoritative opinions on the Congo out-

rages of which so much has been said.

Impressions, however, may be taken

for what they are worth, and certainly

not only what was seen, but what was
heard at Lado and Kiro was distinctly

and altogether favorable. Everybody,
particularly the black soldiers and their

women, looked contented, well fed and
clothed and happy, and a better-looking

lot of men and women could not be mus-
tered at any British or American military

outpost. If they were oppressed or badly

treated they certainly had a most effective

way of concealing all signs of it, and the

wholesale re-enlistment confirms the fa-

vorable conclusion. British sportsmen who
have traveled widely in the Congo tell

the same story of good order and content

at every post.

There is, however, an evident deep-

seated, probably ineradicable, opposition

among many Englishmen to the perma-
nent establishment of the Belgians in the

Congo, and they look eagerly for any
change which will drive them out of the

Lado enclave and restore both sides of

the Nile, from the Mediterranean to the

Equator, to the British flag. Especially

is the feeling strong among the mission-

aries, who complain of undue favoritism

to the Catholics in the Congo, and who,
when they let themselves go, predict that

this change will come of necessity and at

no distant day. "The Belgians," they

say, "are no colonists, as we are, intent

on the national development and per-

manent growth of the country. Their

whole Congo enterprise, stripped of high-

sounding names, is simply a great trading

proposition, rubber the loot and the na-

tives meat, and when they have got all

out of the country they can they will

simply scuttle, and we shall have to take

it over or it will revert to savagery." But
this is probably an extreme view or, still

more likely, the wish is father to the

thought.



THE "BREAKING UP" OF THE YUKON
By Captain George S. Gibbs

Signal Corps, U. S. Army

LONG after the cold days of arctic

winter have given place to con-

tinuous day, with warm summer
breezes and still warmer summer sun,

Alaska still requires an all-important

finishing touch to usher in its "open"
season—that is, the clearing out of its

mighty highways, the rivers, of the ice

that for seven months has borne its sledge

trails.

How anxiously this great event is

looked forward to by the long-imprisoned

inhabitants and the feelings of freedom
and relief that it brings can only be un-

derstood by those who have participated

in the celebration of this occurrence at

the scattered settlements along the thou-

sands of miles of Alaska's great rivers.

The shutting-in process in the fall is

gradual. The level of the water drops
daily; the ground is covered with suc-

cessive snows, and patches of ice coming
out of the small streams amalgamate
upon the broad surface of the river into

larger floes, which become larger and
thicker with the lowering temperature
and cementing snows, until some day
about the first of November a great mass
is stopped against the head of an island

and in a few hours you can walk across

on a solid and safe footing.

The break-up in the spring is no such

The Yukon River " Breaking up "

An irresistible torrent of more than three million tons of water per minute. Photo by Sergeant Moore



i. This picture, taken at Fort Gibbon late in October, shows the extreme low stage of water, and
the surface of the Yukon becoming choked with gathering floes of ice. Photo by the author

2. Taken on the 23d of May from the same point as No. 1, during the outward rush of the ice.

Photo by the author



V

i. The bank of the Yukon at Fort Gibbon being piled high with ice. Compare the size of the
chunks with the man on the bank. The large chunk on the left was rearing like a gigantic
monster as the picture was taken. Photo by the author

2. Immense chunks forced by their fellows far up on the bank. Photo by Mr R. Pfund
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Destruction wrought by the Ice Floe. Photo by Major Greene

tame affair. By the first of May the days

have become long and the sun hot, and
soon the snow, which has been growing
scarcer and dirtier, has mostly disap-

peared. How strange, then, that the gen-
eral appearance of the great, silent river

has changed but little ! Its torpid, frozen

length stretches along between banks al-

ready green and fresh with budding
leaves and spring flowers.

As May advances, every small stream
contributes its share of a mighty volume
of water ; and then, following along
either bank, a narrow stream covers the

shore ice. Meanwhile the main body of

ice lias been raised several feet by the

swollen flood beneath it; and that, with
the gnawing action of the water along the

bank, at last loosens the hold of the ice

upon the shore.

Apparently ready to move, the ice may
not start for days ; but finally the rising

tide will carry away a section from the
main body, and then the demolition be-
gins. A dark pile of refuse out on the
ice, or other reference mark, is seen to

move, and a shout from a watcher brings

every human being to the river bank to

witness the rare spectacle.

At first the great body of ice, five feet

thick and a half mile wide, moves down
intact ; but soon a bend is reached, or the

channel divides, and, with a mighty roar

that can be heard for miles, this great

mass is shattered. Blocks of ice weighing
many tons each rear and dive and grind

and roar like huge monsters in a deathly

panic. They crash into each other, gouge
out and carry away yards of the river

bank, and crush any obstructions in their

path. At the meeting of every bend or

shallow immense chunks are forced by
their fellows far up on the bank and in

places form piles as high as a house.

When once out on the bank and free

from the seething flood, these great ice

chunks, lying on the warm earth in the

hot sunshine, seem as strangely out of

their element as fish thrown out upon the

burning sand to die. There they lie until

they become whitened bundles of slender

lance-like crystals whose invisible bonds



272 The National Geographic Magazine

at last break and let them fall with a

musical crash into countless disappearing

fragments.

For many days the ice runs. The up-

stream branches are cleared first, and
steamboats and smaller craft follow

closely the retreating ice. Some daring

travelers have tied their boats to large

chunks of ice in order to take advantage

of the greater speed of the under current.

It is usually past the middle of June
before the mouth of the Yukon is free

from ice, and the termination of the

annual break-up is announced by the

"chug," "chug," of the welcome upcoming
steamboat, laboring against the current.

A most beneficent phenomenon ac-

companies the spring "break-up," with its

outrushing flood of more than three mil-

lion tons of water per minute. During the

extreme high stage of water, which lasts

for perhaps two or three weeks, great

sections of the heavily wooded bank are

undermined and swept away. The ma-
jestic spruce trees and tamaracks and
birches which covered them topple over

and are swept down by the current,

along with immense quantities of drift-

wood from the forest beds. The entire

accumulation, amounting to thousands of
cords of wood, is discharged into Bering
Sea, whose restless waves and shifting

winds scatter this fuel and pile it up on
barren shores hundreds of miles distant.

The prospect presented by these arctic

shores is as bleak and desolate as can be
imagined. The landscape is destitute of
timber as far as the eye can see, and the

inhabitants of that inhospitable region
have had occasion to be very grateful for

these peculiarly valuable contributions

from the distant valley of the Yukon.

MOUNT VESUVIUS

VESUVIUS has been violent many
times since the notable eruption

of 70 A. D., when Pompeii and
Herculaneum were buried, but the erup-

tion of 1906 will rank among the most
destructive. Many villages were over-

whelmed by streams of lava and falling

ashes, so that years will elapse before the

country recovers from the devastation.

The mountain is reported to have lost

about 800 feet in height, but it does not
take the volcano long to rebuild. Vesu-
vius has now been watched for about two
thousand years, and we are better ac-

quainted with it than with any other vol-

cano, but its actions are so mysterious
that practically nothing is known of the

causes which make it break out at inter-

vals with such violence.

No five years in history have been so

noted for volcanic disturbances as the

years 1902-1906. The explosion of

Mont Pelee, which destroyed 30,000
people; the eruption of Santa Maria in

Guatemala a few months later, which
likewise swept away thousands of people

and wrecked many miles of fertile plan-

tations ; the activity of Colima in Mexico,
and of Mauna Loa in Hawaii, and now
this latest eruption of Vesuvius, form an
unprecedented series of disasters. They
serve to emphasize our ignorance of vol-

canic action ; and yet this ignorance is not

to be wondered at, for no systematic

study of volcanic action has ever been
made. Commissions have been sent to

study individual volcanoes—Vesuvius,
Mauna Loa, Krakatoa, Mont Pelee, etc.

—

but no prolonged comparative investiga-

tion has been made of all of them. Prob-
ably no field of scientific inquiry would
yield such valuable results as a careful

study of the volcanoes of the world.

Near the shore west of Naples is

Monte Nuovo, or new mountain, a hill

440 feet high, cast up by volcanic action

during a few days in September, 1538.

All about it are volcanic hills of earlier

origin, and two islands bordering the bay
are also volcanic.

About 150 miles south of Vesuvius is

Stromboli, which is always active and is



A Street in Naples
Photo from Mrs Gardiner G. Hubbard
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familiarly called the

"L ighthouse of the

Mediterranean."
Still southward, close

by the eastern shore of

Sicily, rises another vol-

cano, also famed in

classic myth, and in com-
parison to which Vesu-
vius is but a mound.
Etna is more than 10,000
feet in height and has a

circumference of 40
miles. Like Vesuvius,
this vast cone is built

chiefly of lavas and ashes

coming' to rest about a

central pipe or throat

leading" up from the

depths, but there have
also been many small

eruptions on the flanks.

From time to time cracks

open on the sides of the

great cone, allowing the

escape of lava and cin-

ders and causing small

cones to be built. Like
other great mountains, it

has a rugged surface, and rises through
several zones of climate, being almost

tropical at base, temperate and forested

on its middle slopes, and arctic and snowy
on its summit.

In 183 t the sea south of Sicily gave a

fine illustration of the volcanic habit of

^NfM

j&rrocidia

From " Physical Geography," by William M. Davis and W. H. Snyder
Ginn & Co. Copyrighted

Vesuvius in Eruption

that great region. At a point where the

water was 600 feet deep volcanic mate-
rials were cast up until they stood 200 feet

above the water. This new island, how-
ever, was soon cut away by the sea

waves, leaving a shoal where the tran-

sient land had been.

Some good books describing volcanic

action are

:

"Introduction to Physical Geography,"
by G. K. Gilbert and A. P. Brigham (Ap-
pletons).

"Phvsical Geography," by Wm. M.
Davis "( Ginn & Co.).

"Volcanoes of North America," by
Israel C. Russell (Putnams).

"Volcanoes ; their Structure and Sig-

nificance," by T. G. Bonney (Putnams).
"Text Book of Geology," by Sir Archi-

bald Geikie (Appletons).
"Geology," by T. C. Chamberlin and

R. D. Salisbury (Henry Holt), 3 vols.



THE PROBABLE CAUSE OF THE SAN FRAN-
CISCO EARTHQUAKE*

By Frederick Leslie Ransome

Geologist, U. S. Geological Survey

AS these words are written, three

days only have passed since

San Francisco was shaken by

the most destructive earthquake in her

history, and the subsequent unpar-

alleled ruin wrought by fire is not

yet ended. In such a stunning" dis-

aster, when communication with the out-

side world is interrupted, when to the

heart-shaking terrors of he?ving ground
and toppling buildings is ;:Aided a form of

devastation even more appalling, and
when the human aspect of the tragedy

so overwhelms all other considerations,

it is impossible to obtain at once and at a

distance from the scene the data neces-

sary for a satisfactory explanation of the

initial catastrophe. The few facts that

can be gathered for this purpose from
the moving story of destruction, heroism,

and fortitude are meager indeed, and the

sciolist alone would pretend to find in

them adequate material for deducing the

real cause of the earthquake. Neverthe-
less a brief account of the geological

history and structure of the region ad-

jacent to San Francisco Bay may be of

interest to those who are not professional

geologists or who have never had an op-
portunity to study for themselves this

part of the coast of California. Such an
account will show that the present dis-

aster was not altogether unexpected, and
that the rocky structure of the peninsula
upon which the city stood—in fact, of the

whole Coast Ranges—suggests the prob-
ability of serious seismic disturbances in

the future. It will serve, moreover, as

regards this particular catastrophe, to

eliminate improbable guesses as to cause
and to supply a basis of fact that will aid

in the intelligent interpretation of infor-

mation which will gradually become more
detailed and accurate as excitement sub-

sides and communications are restored.

That the following hastily prepared
sketch, involving consideration of so

complex a subject as the geology of the

Coast Ranges, must in many respects be

unsatisfactory and imperfect is of course

freely admitted and, under the circum-

stances, seems hardly to require apology.

1 CAUSES OF EARTHQUAKES

Most authorities on earthquakes dis-

tinguish two main classes— (i) volcanic

quakes and (2) tectonic, or dislocation,

quakes. The former originate in districts

of active vulcanism and at comparatively

shallow depth. According to Major C. E.

Dutton, the greater number of such

shocks are initiated at depths less than 2

miles. They are characterized by a fairly

definite centrum, a relatively short radius

of influence, and the absence of subordi-

nate after-quakes. They are phenomena
that could probably be closely imitated by
the explosion of a large quantity of dyna-

mite at the bottom of a deep mine. Tec-
tonic quakes, on the other hand, may
originate at greater depth ; they usually

have indefinite or elongated centra ; they

are characterized by a greater radius of

activity, and the main shock is usually

followed by after-quakes. Most of the

great destructive earthquakes recorded

in history belong to this class. Such, for

example, was the Mino-Owari earth-

quake in Japan, which in 189 1 killed over

7,000 people, wounded over 17,000 more,
and destroyed more than 200,000 houses.

This quake was plainly caused by move-
ment along a fissure which appeared at

the surface as a fault about 70 miles long,

*For a comprehensive description of earthquakes the reader is referred to that interesting
book, " Earthquakes," by Major Clarence E Dutton, published by G. P. Putnam's Sons.
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Outline Map of San Francisco Bay and Vicinity. Principal known faults are

indicated by heavy dash lines

with a maximum throw of 20 Eeet. Prof. Four kinds of waves are generated in

John Milne, after an exhaustive study of most earthquake shocks: (1) normal

the scismological records of Japan, con- waves, (2) transverse waves, (3) sur-

cluded that shocks are most frequent in face waves, and (4) epifocal waves. The
districts that exhibit evidence of elevation first three depend upon the elasticity of

or subsidence still in progress. the rocks traversed, are not visible, and,



282 The National Geographic Magazine

although propagated with different ve-

locities, are not always distinguishable.

The last are the visual waves, resembling,

as Major Dutton says, flat waves on
water. They are characteristic of the

epicentral tract of many great earth-

quakes and are highly destructive. They
bear no clear relation to elasticity and re-

sult from the passage of the deeper waves
from an elastic medium (solid rock) into

a feebly elastic medium, such as soil or

unconsolidated sediments. They thus

account for the ruin often wrought in

valleys and in low ground when struc-

tures on near-by hills escape.

EARTHQUAKES VERY FREQUENT IN

CALIFORNIA

The frequency of earthquakes in Cali-

fornia is well known, and tremors suffi-

cient to rattle the windows of dwellings

in San Francisco have in the past been so

common as to excite little alarm and
arouse but passing interest. The number
of quakes recorded in San Francisco

from 1850 to 1886 is 254, and 514 addi-

tional shocks were noted in the same
period in other parts of California. They
are undoubtedly more prevalent in the

region surrounding the Bay of San Fran-
cisco than in the northern or southern

extremities of the state. While most of

the recorded quakes have effected no
damage, others, such as the great shock
in 1868, which injured San Francisco,

the Owens Valley earthquake in 1872, the

Vacaville earthquake in 1892, and the

Mare Island earthquake in 1898 were
notably destructive. In general, it may
be said that the earthquakes in California

exhibit the features characteristic of tec-

tonic quakes, and the Owens Valley
shock is generally ascribed to movement
along the great fault limiting the Sierra

Nevada on the east.

A section across central California, we
will say from Monterey Bay to Mono
Lake—shows three well-marked topo-
graphic divisions. On the northeast is

the gentle western slope of the Sierra

Nevada, about 70 miles broad, which
rises gradually from the eastern edge of

the main interior valley to the crest of the

great scarp overlooking the deserts of

Nevada. The range is essentially a huge
fault block composed of Jurassic and
older rocks and partly covered by Ter-
tiary lavas.

The Great Valley is in the main an
alluvial plain 50 to 60 miles wide, its

northern part drained by the Sacramento
River and its southern part by the San
Juaquin. Both streams flow into the head
of Suisun Bay and their waters find their

way across a depression in the third

topographic division, the Coast Range,
through San Francisco Bay and the

Golden Gate into the Pacific.

The Coast Range separates the Great
Valley of California from the Pacific

Ocean. It comprises numerous nearly
parallel ridges separated by narrow allu-

vial valleys and constitutes a generally
mountainous belt some 60 miles in width.
Both in lithology and structure it pre-

sents a marked contrast to the Sierra Ne-
vada, although the relations of the two
ranges in the northern and southern parts
of the state are not as yet fully under-
stood.

THE COAST RANGE IS YOUNG AND IS STIEL
GROWING

The oldest rocks known in the Coast
Range are limestones and quartzites,with

some crystalline schists, and are exposed
at various localities from Point Reyes,
north of San Francisco, to San Luis
Obispo. These rocks, which are probably
Paleozoic, are cut by granite supposed to

be of the same general age as the main
granitic intrusions of the Sierra Nevada,
which are known to be post-Jurassic. All
of these rocks, after being above sea-level

long enough to be extensively eroded,
were submerged and were covered by a
series of sediments several thousand feet

thick, known, from its characteristic de-
velopment at San Francisco and on the
north side of the Golden Gate, as the
Franciscan, or Golden Gate, series. Al-
though the Franciscan consists mainly of
sandstone such as forms the well known
Telegraph Hill in San Francisco and the
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larger islands in the bay, it contains also

some of the most interesting and charac-

teristic rocks of the western coast, such

as the serpentines, the blue g'laucophane

schists, with their wonderful miner-
alogical variety, and peculiar jaspery

rocks made up in part of the siliceous

skeletons of radiolaria. The age of the

Franciscan series, which forms a large

part of the Coast Range, is still open to

question. It is thought by some geolo-

gists to be Jurassic, by others to be early

Cretaceous.

The deposition of the Franciscan sedi-

ments was ended by an upward move-
ment of the sea bottom. They were
folded and faulted, lifted above sea-level

and eroded by streams and waves. Again,

however, the land went down, the Fran-
ciscan rocks sank beneath the sea and
were covered by thousands of feet of

fossiliferous Cretaceous, Eocene, and
Miocene deposits. The sediments of the

last period alone attained a thickness of

over 8,000 feet. At the close of the

Miocene and after minor oscillations of

level the rocks were again raised above

sea-level and were crumpled and faulted

by the energy of the uplift until they

formed a well-defined range separating

the ocean from the interior valley.

In Pliocene time the land again sub-

sided, although the Coast Range was
probably not wholly submerged, and
marine deposits of this period were laid

down in sounds or inlets.

I [ere belongs the San Pablo formation,

a thick accumulation of sandstones with

intercalated volcanic tuffs. Apparently

during the later stages of San Pablo dep-

osition new movements of the land took

place whereby fresh-water basins were
formed, in which accumulated over 3,000

feet of sediments and lava flows—the

Berkleyan and Campan series of Profes-
sor I.aw son. Nor is this all. Still later

in the Pliocene was deposited the Merced
series, which is exposed along the ocean
beach west of San Francisco. This re-

markable deposit, described and named
by Professor Law son, is a mile in thick-

ness and has at its base the well-preserved

remnants of a coniferous forest. Thus a

portion of the Tertiary land upon which
pines, indistinguishable from the species

were growing now common at Monterey,
sank beneath waves to a depth of at least

5,000 feet, and so rapidly that the trees

were buried under sediments before they

could decay. Finally the Merced series,

carrying in its upper beds fossils of

Quaternary age—the mere yesterday of

geological time—have been elevated

above sea, tilted up at angles as high as

75 degrees, and dislocated by a fault of at

least 7,000 feet throw.

THE COAST RANGE COMPARED TO THE
ATLANTIC SEABOARD'

In order that the full significance of

this epitome of the marvelous history of

the Coast Range may be appreciated, let

us turn for a moment to the Atlantic sea-

board. Here the entire series of post-

Jurassic rocks constitutes a compara-
tively thin veneer upon a coastal plain

that nowhere rises more than a few

hundred feet above the sea. The sedi-

ments are in large part unconsolidated,

are practically horizontal, and are ex-

Dosed only in the low banks of streams

that flow sluggishly across the plain from
the crystalline piedmont belt to the sea.

On the Pacific coast, on the other hand,

rocks of the same age have a thickness

that may easily exceed 40,000 feet, have

been deposited under conditions involv-

ing repeated vertical oscillations of the

land measurable in thousands of feet,

and have been folded and faulted into

mountain ridges now standing thousands

of feet above the ocean. Most significant

of all is the fact, already brought out but

presently to be further emphasized, that

this extraordinary geological activity has

continued up to the very dawn of the

human era and is probably still in opera-

tion.

"faulting"

If any one will look at a good map of

California he can scarcely fail to notice the

striking parallelism of structure shown
by that part of the state lying north of
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Tulare Lake and south of Red Bluff, near

the head of the Sacramento Valley. This

parallelism is not confined to the two
main ranges, the Great Valley and the

coast line, but is conspicuously shown
by the ridges and valleys of the Coast

Range. In the absence of local geolog-

ical knowledge, this feature of the topog-

raphy might be ascribed to regular fold-

ing, such as that of the Appalachians.

The actual complexity of the folding,

however, and the fact that the structural

details of the ridges show little accord
with the general topographic regularity

referred to, dispose effectually of this

suggestion. There can be little doubt
that the principal longitudinal ridges and
valleys of the Coast Range are due to

faulting modified by erosion. Much de-

tailed work remains to be done before

the positions and throws of all these

faults can be determined, but such care-

ful structural studies as have been made
of definite areas have invariably revealed

the great importance of dislocations hav-
ing a generally north-northwest trend.

This is particularly true of the San Fran-
cisco peninsula, which, as Prof. Lawson
has shown, is traversed by at least three

great faults belonging to this dominant
system. These have been plotted on the

accompanying outline map of the region

about San Francisco Bay and relief map
of the peninsula. The San Bruno fault

has a throw of at least 7,000 feet near
San Francisco, the southwest side having
dropped relative to the northeast side. In
all probability this same fault determines
the positions of Bolinas and Tomales
bays, north of the Golden Gate, and the

straightness of the coast line as far as

Point Arena, 100 miles northwest of San
Francisco. Toward the south the same
fault, or one belonging to the same zone,

is said to be traceable almost to the Gulf
of California, and in parts of southern
California is locally known as "the earth-

quake crack." The San Andreas fault,

which, as may be seen from the San
Mateo topographic atlas sheet of the

U. S. Geological Survey as well as from
the small relief map on page 287, is fol-

lowed by a rectilinear ravine occupied by
a chain of ponds and lakelets whose ex-

istence is proof of recent disturbance.

The third, or Pilarcitos, fault has not im-
pressed its presence upon the topography
of the peninsula in as conspicuous a man-
ner as the other two. It is highly prob-

able that future careful work will dis-

cover other great faults generally parallel

with those mentioned. There is a strong
suggestion, for example, of a fault pass-

ing near San Jose, along the eastern

margin of the bay, through Santa Rosa,
and northwestward along the valley of

the Russian River past Ukiah.

THE COAST IS STILL RISING

There is still another series of move-
ments undergone by this remarkable
coast in late geological time, and these,

like the faulting, are still in progress.

Professor Lawson has clearly demon-
strated that the coast of California has
been elevated since the Pliocene to

heights ranging from 1,500 feet near San
Diego to over 2,000 feet in northern Cali-

fornia. This uplift is shown with great

clearness along the coast in the vicinity of

Los Angeles by conspicuous wave-cut
terraces, rising tier after tier above the

present strand and showing all the char-

acteristics of marine shores, even to pits

made by the same species of rock-boring

mullusc that inhabits the present beaches.

These movements have not been uniform
along the entire coast. For instance, the

mainland at San Pedro south of Los
Angeles has risen 1,240 feet, and San
Clemente Island, 50 miles farther south,

has risen 1,500 feet. Half way between
these two localities is Santa Catalina

Island, which not only shows no evidence

of recent elevation but is clearly under-
going submergence. One of the latest

phases of this vertical oscillation of the

shoreline has been the submergence of

the coast in the vicinity of San Francisco,

whereby the depression now occupied by
San Francisco Bay was transformed
from a valley to one of the finest harbors
in the world, and the Golden Gate, once
a river gorge, was prepared for the part
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Photo by Bailey Willis

White Oaks on Piajo Creek, a branch of Naciemento Creek

Typical primeval vegetation of the fertile valleys of the Coast Range southeast of Monterey
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it was destined to play in the commercial
development of the Pacific and the

Orient.

PROBABLY IN NO PART OF THE WORLD HAS
THE LAND BEEN SO ACTIVE IN

RECENT TIMES

The general connection between the

geological history that has just been
briefly summarized and the earthquakes
so prevalent in California is clear and
unmistakable. We have seen that the

record of the rocks shows that through
long geological periods the land has oscil-

lated up and down in a startling manner.
Probably in no part of the world have
the processes of upheaval and subsidence,

folding and faulting, and erosion and
sedimentation been, as a whole, so in-

tensely active in the same period of later

geological time. Moreover, the general

activity and rapidity of geomorphic de-

velopment have continued up to the pres-

ent day. The region thus amply fulfills

the conditions under which tectonic

earthquakes arise. It is in unstable

equilibrium, and it is cut by long north-

northwest faults into narrow blocks

which are in turn traversed by many
minor dislocations. Under the operation

of the unknown forces of elevation and
subsidence, stresses are set up which
finally overcome the adhesion of the op-

posing walls of one or more of the fault

fissures, an abrupt slip of a few inches or

a few feet takes place, and an earthquake
results. The region extending for some
hundreds of miles north and south of the

Bay of San Francisco may be considered

as particularly susceptible to shocks on
account of the number and magnitude of

the faults, the evidence that these furnish

of very recent slipping, and the marked
recent subsidence in the vicinity of the

Golden Gate. We may now turn from
the geological record to the recent dis-

aster.

SUMMARY OF DAMAGE

The apparent facts with reference to

the San Francisco earthquake of April

18, 1906, as gleaned from the daily pa-
pers, are as follows

:
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The Seismograph of the U. S. Weather Bureau

At 5 :i3 a. m., Pacific time, the city was
violently shaken for 28 seconds. The
force of the shock, as in 1868, was great-

est in that part of the city built on made
or alluvial ground (and probably heaved
by epifocal waves) and was sufficient to

completely wreck many large buildings

and to seriously damage most of the

structures in the business section. Water
mains and sewers were broken, car

tracks were twisted, and at Eighteenth
and Valencia streets, not far from the old

Spanish mission, a crevice 6 feet wide is

reported to have opened in the ground.
At several points in the lower portions

of the city the ground is said to have set-
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tied several feet. A second strong but

shorter shock was felt about three hours

later, but as a vast conflagration was al-

ready sweeping the city the damage done
by this after-quake was apparently not

recorded. The city hall, situated a mile

and a half from the east water front, was
ruined, although it seems to have been
the last building in this direction to re-

ceive serious injury.

Outside of San Francisco the principal

damage is reported from a strip of

country extending from the town of

Ukiah, on the Russian River, 125 miles

north of San Francisco, to the town of

Salinas, near Monterey Bay, 80 miles

south of the ruined metropolis. North and
south of these limits, however, the country
is for some distance sparsely settled and
may have been vigorously shaken with-

out the fact being reported. The belt of

maximum disturbance is approximately
parallel with the great faults of the

region and includes the Bay of San Fran-
cisco and the rich Russian. River,

Sonoma, Santa Clara, Salinas, and San
Benito valleys. Santa Rosa, the prin-

cipal town of Sonoma County, was prac-

tically destroyed, and the smaller towns
of Healdsburg, Cloverdale, and Ukiah
to the north were badly damaged. Oak-
land, on the east side of the bay opposite

San Francisco, apparently suffered some
destruction in its business section, but, be-

ing mainly a city of frame dwellings, it

escaped general demolition. The shock
on this shore of the bay, however, was
apparently heavy. The ground is said to

have opened in some places, although the

long moles of the Southern Pacific Com-
pany, built out into the bay by filling,

seem strangely enough to have been un-
injured. Many important buildings in

Berkeley were destroyed, but the build-

ings of the University of California,

standing on high ground, escaped. On
the north shore of Suisun Bay part of the

track of the Southern Pacific, laid on
marsh, subsided several feet. A similar

subsidence is reported from Alviso, a

town at the south end of San Francisco
Bay. The Santa Clara Valley suffered



The San Francisco Earthquake 295

severely, the principal buildings at Stan-

ford University being destroyed or badly

injured and San Jose being partly ruined.

It is noteworthy, as indicating the nar-

rowness of the general zone of destruc-

tion, that the Lick Observatory, situated

on Mount Hamilton, about 15 miles east

of San Jose, was uninjured. The district

drained by the Pajaro River, between the

town of Hollister and Monterey Bay, was
much disturbed. The railroad for dis-

tances up to a mile was depressed from 4
to 6 feet. Between Castroville and Mon-
terey the ground is said to have opened
and shut and mud to have spurted from
the fissures.

In the immediate vicinity of the coast

•comparatively little damage is reported,

although the lighthouse at Point Arena,
which, as already noted, is on the line of

the San Bruno fault, was destroyed.

THE EARTHQUAKE ZONE

The general zone of destruction cor-

responds very closely to that of most of

the earthquakes of central California.

With the exception of the Vacaville

•earthquake in 1892, which was most
severely felt in a belt stretching from
San Francisco northeasterly through the

opening in the Coast Range near Mar-
tinez and across the Great Valley to the

lower slopes of the Sierra Nevada, most
of the severe shocks have manifested

themselves along the zone stretching

from Ukiah to Hollister and Salinas. In

-other words, their major effects are con-

fined to a zone at least 200 miles in length

.and approximately 30 miles in width.

The distribution of intensities along this

zone, as illustrated by the destructive

effects at San Jose and at Santa Rosa,

points decidedly to the initiation of the

disturbance from a line or plane rather

than from a point or definite centrum.

Furthermore, the general parallelism of

this line or plane with the great -faults of

the region can, in the light of geological

history, scarcely be considered a mere
coincidence. In short, the conclusion

that the recent San Francisco earthquake,

like those which have previously shaken

the city, was of tectonic origin and that it

was due to movement along one or more
of the great faults may be regarded as

reasonably certain. Whether this move-
ment was along the San Bruno fault or
along some other dislocation yet to be
traced by patient geological work, cannot
be determined from the crude and meager
data now available. The reported de-
struction of the Point Arena lighthouse
suggests that the San Bruno fault may
have participated in the disturbance. If

so, careful observation and comparisons
of levels in the vicinity of San Francisco
Bay may discover the extent of the move-
ment.

EXPLANATION OE ABSENCE OF TIDAL
WAVES

It is very probable that faults parallel

with those known on land traverse the
sea bottom along the coast. If any con-
siderable throw has taken place along
such a submerged fault, we may expect
to receive indication of the event in a dis-

turbance of the tidal records. Although
in 1856, after a severe shock, lasting 8
seconds, the waters of San Francicso Bay
are said to have risen, to have maintained
their level for 5 minutes, and then to have
fallen 2 feet below their ordinary stage,

noticeable "tidal waves'' do not appear
to be characteristic of the earthquakes in

California, and this fact indicates either

that the shocks originate in the land area
or else that they are caused by displace-

ments of slight throw.
That San Francisco will rise beauti-

ful and triumphant from ruin no one who
knows California can doubt. Earth-
quakes are a risk that will be accepted by
the people in the future with as little

hesitation as in the past. They had grown
a little careless and were taken unawares
by the fatal combination of circumstances
that made fire a more ruthless enemv
than earthquake. Shocks will visit the
new city, but they will shake buildings
better able to resist them and less com-
bustible. Professor Holden, writing in

1896, remarked that "the earthquakes of
a whole century in California have been
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less destructive than the tornadoes or the

floods of a single year in less favored

regions." While this statement may no
longer be strictly true, it represents a

feeling so general among Californians

that no single disaster can eradicate it. Al-

though there is every geological reason

for expecting earthquake shocks in the

future, there is no reason why, with prop-
erly constructed buildings and with ade-

quate arrangements for extinguishing
fires with supplies of salt water not de-

pendent upon the ordinary mains, prop-
erty and life should not be as safe in San
Francisco as in any other city in the

country.

THE RECORD OF THE GREAT EARTHQUAKE
WRITTEN IN WASHINGTON BY THE

SEISMOGRAPH OF THE U. S.

WEATHER BUREAU

By C. F. Marvin
Professor of Meteorology, U. S. Weather Bureau

THE vast calamity wrought by the

recent great earthquake at San
Francisco amounts, it seems, to

little less than the complete destruction of

a great city. In a moment, almost, nearly

its whole population of over 300,000 peo-

ple are rendered homeless and helpless,

and the sympathy and concern of the

whole world is aroused in their welfare.

These great human interests command
the primary attention of all, but many
readers will doubtless be interested to fol-

low the simple and short account here

given of some things concerning earth-

quakes and their measurement that

modern science has accomplished.

Nowadays, by the aid of seismographs
of almost inconceivable delicacy, a great

earthquake occurring at one point on the

globe is very certain to be recorded at

practically every other point at which
there is a suitable instrument. In the

present case the vast expenditure of

energy at San Francisco and its imme-
diate vicinity literally set the entire mass
of the earth into appreciable vibrations

that subsided only after the lapse of sev-

eral hours. Reports showing this to have
been the case have already been an-

nounced from many places, such as

Alaska, England, Italy, Austria, and

islands of the Pacific. Records must cer-

tainly have been obtained throughout
Europe, Asia, and Japan. Swifter than the

telegraph could flash its messages of dis-

aster throughout civilized Christendom,
the trembling crust of the earth propa-

gated its vibrations in every direction at

great velocities and set the delicate regis-

ters of seismographs at work to write

automatically their mute story of what
was going on.

All the principal features of one of
these records written at the Weather
Bureau in Washington, D. C, is shown on
page 292. The original record is inscribed

mechanically by a sharp needle point,

which traces a line upon a smooth surface

of paper coated with a thin layer of soot.

The numerous straight lines across the

lower portion of the present record are

the traces made during successive hours
preceding the earthquake and show no
motion of the ground. It is generally

considered that a great earthquake like

this at San Francisco is caused by a sud-

den break or fault in the strata forming
the crust of the earth. Exceedingly com-
plex vibrations, both great and small, im-
mediately begin to radiate in every direc-

tion from the origin. The very first evi-

dence of tremors that reached Washing-
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ton appear at a on the record. These are

the so-called preliminary tremors, which,

either because they traveled faster or

along a shorter path—perhaps for both

reasons—-reached Washington not less

than six minutes earlier than the stronger

motion, the record of which begins at b.

About seven minutes later the needle was
deflected off the record sheet by still more
violent motion, but returned again at

8:35, and thereafter recorded vibrations

of continually diminishing force for about

four hours.

SPEED OF PROPAGATION

In the study of earth vibrations several

distinct classes of waves are recognized,

such as longitudinal, transverse, surface

waves, distortional waves, etc. These ap-

pear to travel along different paths and
at different velocities, and a full state-

ment of the question of the speed of

propagation is very complex. In a gen-

eral way, however, it may be said that the

so-called preliminary tremors travel by
the shortest path between points—that is,

through the earth along the chord rather

than along the surface of the sphere. In

the present case the great circle distance

from San Francisco to Washington is

about 2,435 miles, whereas the distance

through the crust is about 40 miles

shorter, and the straight-line path cuts

below the surface of the earth about 186

miles at its deepest point. At still greater

distances from San Francisco than Wash-
ington it is plain that the straight-line

path cuts still deeper and deeper below
the surface, and is also proportionately

shorter and shorter than distances on the

surface. Furthermore, because of its

greater density and the enormous superin-

cumbent pressure, the elastic properties

of the deep-lying substance of the earth

seems to propagate vibrations with higher

and higher velocities the deeper the path.

These considerations lead to the conclu-

sion that if earthquake vibrations follow

the path of the chord the speed of propa-
gation should not be constant for all dis-

tances from the origin, but should be

Greater the greater the distance from the

origin. This has generally been found to

be true in the case of the preliminary

tremors, and will doubtless be shown in

this earthquake when accurate reports

from numerous stations are examined.

From San Francisco to Washington the

speed along the chord is found to be 5.4

miles (8.7 kilometers) per second. This

is based on Professor Davidson's time at

San Francisco, viz, 5:12 a. m. This re-

sult is perhaps a trifle faster than we
might expect.

The strong waves do not seem to fol-

low the path of the chord, but rather

travel along the surface at a slower rate,

which is nearly constant for all distances.

In the present case the velocity is 3.1

miles per second for the first strong

waves, or as low as 2.2 miles per second

for the maximum waves. Both of these

speeds, however, are a little high, per-

haps.

AMPLITUDE AND PERIOD OE THE WAVES

The recording needle of the seismo-

graph traces a ten-fold magnification of

the movement of the earth. On this

basis the actual maximum displacement

of the ground at Washington was nearly

one-half inch each side of its position of

rest. This may seem an astonishingly

large movement, especially in view of the

fact that no one felt any motion whatso-

ever. The explanation, however, is found
in the fact that the motion is very slow

and without shock, so that buildings and
objects are moved to and fro without the

slightest strain or injury.

THE SEISMOGRAPH

The record at Washington was made
by the aid of the instrument shown on
page 293. The massive lead weight C is

suspended by the wires W and the hori-

zontal strut so as to swing very freely

about a nearly vertical axis from D to B.

During an earthquake this heavy mass
remains almost completely at rest with

respect to lateral motions, and thus. pro-

vides a steady point in reference to which
the motion of the ground can be meas-
ured and registered. For this purpose a
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long needle or lever, L, is pivoted very

delicately to the heavy yoke piece G, se-

cured to the ground. The short end of

the lever rests very gently against a pro-

jection from the steady mass C. The

long end is tipped with a light stylus,

which writes the record on the smoked
surface of the drum R. The magnet M
serves, by the aid of a clock, to mark
minutes of time on the record sheet.

THE SAN FRANCISCO EARTHQUAKE OF
APRIL 18, 1906, AS RECORDED BY THE

COAST AND GEODETIC SURVEY
MAGNETIC OBSERVATORIES*

By L. A. Bauer and J. E. Burbank

THE recent severe earthquake,

which caused such serious dam-
age in San Francisco and vicin-

ity, was recorded on the seismograph at

the principal magnetic observatory of

the United States Coast and Geodetic

Survey at Cheltenham, Maryland, 16

miles southeast of Washington, as the

largest earthquake recorded since the in-

strument was mounted, in December,
1904. This observatory is 2,450 miles in

an air line from San Francisco.

The seismograph is of the Bosch-
Omori type, especially adapted to detect

and record any vibration of the ground.
It consists of two parts, one adjustable to

record the north-south component of the

earth's motion and the other adjusted to

record the east-west component.
At Cheltenham (see table) the pre-

liminary tremors began at 8h. 19m. 24s.

at a distance of" 2,450 miles from San
Francisco. Assuming now the time of

the first shock as 5I1. 12m. 38s. Pacific

time, or 8h. 12m. 38s. Eastern time, as

given by Prof. A. O. Leuschner, of the

University of California, the velocity of

these tremors, along the chord f connect-

tlt is a mooted question as to the precise

path followed by the preliminary tremors; it is

believed, however, that the distance traversed
will correspond much more nearly to that of
the chord than to that along the surface. Ac-

ing San Francisco and Cheltenham, is

found to be 5.9 miles, or 9.6 kilometers,

per second, about 30 times the velocity of

sound. The time taken for these waves
to cross the continent was 6 minutes 46
seconds. The large waves began about
8h. 30m. 13s., or at an interval of 17m.
35s. after the first shock was felt at San
Francisco ; hence the velocity of these

waves appears to be about 2.32 miles per

second.

As will be seen from the accompanying
table (I), the duration at Cheltenham of

the earthquake was about 4 hours. The
duration of the strongest motion, how-
ever, was only from 8h. 30m. to about 8h.

40m. ; during this period the amplitude of

the motion was too large to be wholly re-

corded by the seismograph.
The period of vibration in the pre-

liminary tremors was about two to four

seconds ; in the principal portion it varied

from ten to twenty seconds.

cording to the distinguished seismologist, Prof.

E. Wiechert, director of the Geophysical Insti-

tute at Gottingen, Germany, who is making at

present a brief visit in the United States and
to whom was shown the records obtained by

the Coast and Geodetic Survey, the large dis-

turbances, traveling much less rapidly than the

preliminary tremors, proceed most likely along

the surface or at least at no very great depth

below it.

* Communicated by Mr O. H. Tittmann, Superintendent of the U. S. Coast and Geodetic Survey.
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The corresponding data as communi-
cated in a cable dispatch from the Sitka

magnetic observatory will be found in

the tables below.

The air-line distance of Sitka from
San Francisco is 1,455 miles, whereas the

distance along the chord is about 1,447
miles. Accepting the time of the first

shock felt at San Francisco as given

above by Professor Leuschner, it took 4
minutes 18 seconds for the preliminary

tremors to reach Sitka, against 6 minutes

46 seconds to reach Cheltenham. The
velocity along the chord connecting Sitka

and San Francisco is 5.6 miles, or 9.0

kilometers ; hence about the same as that

deduced for the corresponding waves at

Cheltenham.
The present indications are that the

source of the earthquake disturbance was
not far from San Francisco, though more
definite information on this point will be
had as soon as the records from the

Honolulu observatory have been received.

According to Professor Leuschner,
quoted above, who had in operation dur-
ing the earthquake a Ewing seismograph,
the principal direction of motion was
S.SE. to N.NW. He says that "the re-

markable feature of this earthquake,

aside from its intensity, was its rotary

motion." Comparing the three severest

earthquakes on record at San Francisco,

viz, those of October 21, 1868, March 30,

1898, and the present one, he finds that

they have several features in common,
namely, that the heaviest shocks are gen-
erally in the direction S.SE. to N.NW.

;

and, again, while the displacements are

very large, the vibration period is com-
paratively slow, amounting to about one
second in the last two big earthquakes.

He says "the slowness of the vibration is

the only redeeming feature of these

calamities."

This earthquake, besides being re-

corded the world over on seismographs,
likewise affected the self-recording mag-
netographs at the three magnetic observ-
atories of the Coast and Geodetic Sur-
vey thus far heard from.

At the magnetic observatory, Chelten-

ham, Maryland, the disturbance began
about 8:30 a. m., Eastern time, on April

18, and continued for about half an hour.

It Will be noticed in the table giving the
time as recorded by the seismograph that

while this disturbance began some time
later than the preliminary tremors, it

coincides with the principal portion of the

disturbance as recorded on the seismo-
graph. It affected principally the hori-

zontal and vertical components of the

earth's magnetic intensity; the greatest

disturbance amounts to one-one-thou-
sandth part of the horizontal intensity

and about one-two-thousandth part of the

vertical intensity. It was not of the same
character as that due to a cosmic mag-
netic storm or as that recorded in connec-
tion with the Mont Pele eruption, but
appears to be chiefly, if not entirely, me-
chanical.

[At the present moment it cannot be
definitely stated whether there was a gen-
eral magnetic disturbance similar to that

of the Mont Pele eruption in connection

with the recent eruptions of Vesuvius. A
very similar disturbance began on April

8 at 9I1. 39m. a. m., Eastern time. How-
ever, this is 12 hours later than the re-

ported time of the beginning of the Vesu-
vius eruption. It will be necessary to

await the full reports from Professor

Matteuci's Vesuvius observatory. Mag-
netic disturbances affecting simultane-

ously points over the entire earth do not

necessarily accompany volcanic eruptions.

For example, the mighty eruption of

Krakatoa was not accompanied by a mag-
netic disturbance of the character as-

sociated with the Mont Pele eruption ; its

effect on magnetic instruments was
local.]

The illustration on page 294 shows the

earthquake disturbance as recorded on

the magnetograph at the Cheltenham ob-

servatory.

At Baldwin, Kansas, where there is no
seismograph, the magnetic instruments

also recorded a similar disturbance, last-

ing from 8 :24 to 8 131, Eastern time, some
time after the preliminary tremors of the

earthquake had reached Cheltenham. At
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this observatory also some preliminary

effects were noted.

At the Sitka observatory this disturb-

ance was also recorded by the magnetic
instruments from 8 124 to 8 130, Eastern
time, somewhat later than the preliminary

tremors recorded on the seismograph at

the same observatory.

It is of interest to point out that the

times recorded for the principal disturb-

ances at the latter two places, Baldwin
and Sitka, which happen to be nearly the

same distances from San Francisco, are

about the same. Furthermore, it is seen
that the disturbance at Cheltenham (see

Table II) begins at a proportionate in-

terval later.

It is to be noticed that in each of the

three cases the disturbance on the mag-
netograph occurs at about the same time
that the greatest motion is being recorded
on the seismograph.
The self-recording magnetic instru-

ments, or magnetographs, on which the
above-described effects were recorded,
consist of very small magnets about one
inch long and a third of an inch wide by
one-sixtieth of an inch thick, suspended
by a fine quartz fiber and carrying a tiny

mirror. The record is obtained by re-

flecting a spot of light from the mirror to

a sheet of sensitive photographic paper
wound on a cylinder, the latter being
revolved uniformly by means of a clock-
work. By this means a continuous record
of the movements of the magnets is ob-
tained on the paper. Two of these mag-
nets, each mounted at some distance from
the other, record respectively the declina-
tion or direction and the horizontal com-
ponent of the earth's magnetic intensity.

A third magnet, somewhat larger,

mounted on sharp points and moving in a
vertical plane, records the vertical inten-
sity of the earth's magnetic force.

The question whether the earthquake
disturbs the magnets in a purely me-

chanical way or by its action on the

earth's magnetism is by no means settled.

In fact it is only recently that this phe-
nomenon is being systematically studied.

Up to the present the results are con-

tradictory. At times the magnetic dis-

turbance is simultaneous with or actually

precedes the preliminary tremors. In
other cases, like the present one, it ac-

companies the principal portion of the

disturbance. In some cases of large

earthquakes no magnetic effect can be de-

tected, and in a few other cases, notably
March 21, 1904 (New England earth-

quake), the shock was recorded at Chel-
tenham by the magnetic instruments, but
was not recorded by the seismographs at

Toronto, Baltimore, or Washington.

Table I

SAN FRANCISCO EARTHQUAKE OE APRIL l8,

I906, AS RECORDED BY THE SEISMOGRAPHS
OF THE U. S. COAST AND GEODETIC SURVEY
AT SITKA, ALASKA, AND CHELTENHAM, MARY-
LAND

(Eastern or 75th meridian time)

Sitka,

Alaska.

Chelten-
ham,

Maryland.

h. m. s.

Preliminary tremors be-
gan

, 81656 8 19 24
Principal disturbance at. 8 20 48 8 30 13
Maximum disturbance,
about 823 8 35

Disturbance ended about 10 57 12 00

Table II

AS RECORDED ON THE MAGNETOGRAPHS

(Eastern or 75th meridian time)

h. m. h. tn.

Sitka Alaska 8 24 to 8 30 a. m.
Baldwin, Kansas . 8 24 to 8 31a.m.
Cheltenham, Maryland. . 8 30 to 9 04 a. m.

U. S. Coast and Geodetic Survey,
April 20 , 1906.
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The Republic of Chili. By Marie Robinson
Wright. Pp. 450, with many illustrations.

gy2 x 12^2 inches. Philadelphia : Geo. Bar-
rie & Sons. 1904.

This book is dedicated "To the women of

Chile," which republic, we are told, is as nearly

a woman's paradise as any country outside of

the United States can be. Little of the seclu-

sion enforced by many Latin races is found
here, and the Chilean woman holds a high

place in the social and domestic economy of

the country.

The wealthy Chilean lives principally at his

country home. Thousands of acres of land

often comprise these estates, and in many cases

it becomes necessary to establish sawmills,

blacksmith shops, and refrigerating plants, as

well as farms, for the private use of their

owner. A most attractive picture of social

and domestic life on these plantations is given

in a chapter, "Life on a Chilean Hacienda."
In contrast to these luxuriant estates is the

arid "nitrate desert," where nothing can be
grown except by artificial means, and such
plants as ornament Iquique are raised in soil

brought from distant parts of the country.

Water is brought to the city from an oasis a

hundred miles away. These fields are, how-
ever, Chile's treasure-house, as she exports

over a million tons of nitrate annually to Eu-
rope and the United States. F. M. A.

The Congo: a Report of the Commission of
Inquiry. Pp. 171. New York and London:
G. P. Putnam's Sons. 1906.

The above is a translation made by Prof.

James H. Gore. In consequence of numerous
reports of abuses practiced upon the natives of

Congo Free State by officers of the government
and by other persons, in 1904 the King of Bel-

gium appointed a committee of three persons
to investigate the conditions in that state, espe-

cially with reference to these charges, and to

suggest suitable remedies for abuses, if any
were found to exist. This committee com-
menced its investigation October 5, 1904, and
closed it February 21, 1905, thus devoting four
and one-half months to work on the ground.
The investigation appears to have been thor-
ough and impartial.

The commission found that many, if not
most, of the charges were substantiated, but
that a large proportion of the cases were una-
voidable. If it was desirable, for the protec-
tion of the natives against the slave traffic and
from internecene wars, not to mention their

education and advancement in civilization, that

a white man's government should be instituted

over them, and presumably it was desirable, the
natives must submit to taxation for its support.

The tax takes the form of contributions of nat-

ural products or of labor. Now the average
native, not appreciating the benefits of good
government, endeavors to evade the payment
of the tax, owing to his indolent disposition,

and measures have to be taken to collect the

tax, by force if necessary. He^ice whipping
and imprisonment have been resorted to, and
in many instances conflicts have occurred in

which the black soldiery have massacred the
inhabitants of villages. Moreover, besides the
labor received in working out taxes, much na-
tive labor must be had for railroad and station

building and for a thousand other purposes
connected with the institution and carrying
on of government, which it is difficult, and
in many cases impossible, to obtain without
conscription.

Certain parts of the territory of the Congo
Free State, moreover, have been farmed out to

companies which are exploiting them, and it is

in these concessions that the greatest abuses
have been discovered, as might be expected.
The commission makes many recommenda-

tions for reform, and for the purpose of
carrying these out the King of Belgium has
appointed a committee of fourteen persons, in-

cluding the three members of the committee on
investigation. H. G.

Old Provence By Theodore A. Cook. 2 vols.

Pp. 348, 448. 5x8 inches. Illustrated.

New York: Scribner's. $4.00 net.

These two volumes from the pen of Theo-
dore Cook will be thoroughly enjoyed by lovers
of romantic and historical mysticisms, folklore,
and legends of Old France, and especially will
they be welcomed by many who read and ap-
preciated the former volumes of Mr Cook,
"Old Touraine," the Life and History of the
Chateaux of the Loire.
In volume I Mr Cook has given much his-

torical information of the Phoenician, Greek,
and Roman rule in Old France, together with
many illustrations and accurate descriptions of
the architectural wonders created by them,,
many traces of which are yet to be found.
Coming down through the centuries, volume

II contains a fund of information touching
upon the religious beliefs and worship of the
times, bringing out in relief the class distinc-
tion and the almost God-like reign of the feudal
lords, together with the unceasing wars be-
tween the princes of the church.
Every page of this interesting history seems

to furnish a romance in itself, and one readily
discerns the historical field of Maurice Hew-
lett's romances. J. O. L.

The Philippine Experiences of an American
Teacher. By William B. Freer. Pp. 344.

5 by 7J4 inches. Illustrated. New York:
Charles Scribner's Sons. 1906.

In this volume we see the Filipino in his-

home, in his church, at some gay fiesta, and at
the schools established by American teachers,
who are frequently aided in their teaching by
trained natives. The old method of "rapid-
fire" questions used to instruct youth under
the Spanish regime has been put aside for the
newer system of giving instruction in English
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through object and action lessons. The chil-

dren take much interest in this mode of learn-

ing, and make good progress. Night schools

have been established for grown people, and
are well attended, for the Filipino child and
adult are eager to learn.

A list of Spanish words and their English
equivalents, a bibliography, and an index are

found at the end of the book. F. M. A.

BOOKS ON ITALIAN SUBJECTS*
f'ltaly, Rome, and Naples." Hippolyte

Adolphe" Taine. Henry Holt. $2.50.

f'Rambles in Naples." S. Russell Forbes.
Thomas Nelson Sons. $1.25.

f'Naples :" The City of Parthenope. Clara
Erskine Clement. Dana, Estes & Co. $3.00.

f'Southern Italy and Sicily, and the Rulers
of the South." Francis Marion Crawford.
Illustrated by one hundred original drawings
by Henry Brokman. Macmillan Co. $2.50.

f'ltaly and the Italians." Edward Hutton.
E. P. Dutton. $1.50.

f'Cities of Southern Italy," "Cities of Cen-
tral Italy," "Cities of Northern Italy." By
Augustus Hare. Macmillan Co. $3.50.

"[""Travels in Italy." By De Amicis.
"A Short History of Italy : An attempt to

give a correct impression of Italian history as

a whole." Henry Dwight Sedgwicke. Hough-
ton, Mifflin & Co. $2.00.

f'ltalian Cities." Edwin Howland Blash-
field and Evangeline Wilbur Blashfield. Scrib-
ner. 2 volumes. $4.00.

f'ltalian Byways." John Addington Sy-
monds. Scribner. $4.20.

f'Two in Italy." Maud Howe. Little,

Brown & Co. $2.00.

f'Roma Beata :" Letters from the Eternal
City. Maud Howe. Little, Brown & Co.
$2.50.

f'Ave Roma Immortalis :" Studies from the
Chronicles of Rome. Francis Marion Craw-
ford. Macmillan Co. $2.50.

"Walks in Rome." Augustus Hare.
f'The Eternal City of Rome:" Its religions,

monuments, literature, and art. Clara Erskine
Clement. Dana, Estes & Co. 2 volumes. $6.00.

f'Venetian Life." William Dean Howells.
Houghton, Mifflin & Co. 2 volumes. $5.00.

f'Salve Venetia :" Gleanings from Venetian
history. Francis Marion Crawford. Mac-
millan Co. 2 volumes. $5.00.

United States Geological Survey,
Washington, D. C, April 23, 1906.

Editor National Geographic Magazine:

In your April issue there is a letter by Mr
C. M. Taintor relative to glaciers in the Wind

*It is planned to publish each month a
bibliography of good books on some current
geographic subject.

tIllustrated.

River Range, Wyoming, for which he proposes
the name Roosevelt Glaciers. Without consid-
ering the desirability of the appellation, it

should be pointed out that these glaciers were
discovered in 1878 by Prof. W. H. Holmes,
Director of the Bureau of Ethnology, when he
was conducting one of the expeditions of the
U. S. Geological Survey, under the direction
of F. V. Hayden. Professor Holmes prepared
a panorama of the principal glacier, which is

included in the atlas accompanying the report
of the Hayden Survey for 1878. Later he sup-
plied descriptive notes which were incorporated
in a memoir by I. C Russell, on "Existing
Glaciers in the United States," published in the
5th Annual Report of the U. S. Geological Sur-
vey, page 344.

Yours truly, N. H. Darton,
Geologist.

ANNUAL EXCURSION OF THE NA-
TIONAL GEOGRAPHIC SOCIETY

The annual excursion of the members of the
National Geographic Society resident in Wash-
ington and vicinity will this year be to the
noted Luray Caverns, in Page County, Vir-
ginia. The excursion will leave Washington
on a special vestibule train from the Baltimore
and Ohio depot, Saturday morning, May 19, at

eight o'clock sharp, reaching Luray about
eleven. Busses will carry the party to the
caverns, situated about half a mile from the
station, through which they will be escorted in

parties by guides. After the excursion through
the cave a substantial hot luncheon will be
served at the Mansion Inn. Those who prefer
can get their luncheon before visiting the cave.

The party will take the train again about half

past three, reaching Washington about six-

thirty.

Through the courtesy of Mr S. B. Hege,
district passenger agent of the Baltimore and
Ohio Railroad, the National Geographic Soci-

ety has been granted a special rate of $2.50 for

the round-trip ticket to Luray. Transporta-
tion to the -cave and back, admission fee, and
luncheon will cost $1.50 additional ; so that the
total expense for the trip' will be $4.00 for each
person. (The regular round trip fare to Luray
is $5-75 and admission to the caverns and bus
fare $1.25, but the daily train schedule is such
that a trip to the caverns cannot ordinarily be
made with comfort for less than $10.00.) As
the committee has been obliged to give a guar-
antee of 175 persons in order to secure these
special rates, the request is made that every
member who intends to take part in the excur-
sion will send in his name immediately and the

names of the friends accompanying him. The
Luray Caverns are among the most wonderful
natural phenomena in the world. They are
not as large as the Mammoth Cave, but in

brilliancy and beauty they are reputed to sur-
pass it.
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COTIDAL LINES FOR THE WORLD
By R. A. Harris

U. S. Coast and Geodetic Survey

BEFORE calling attention to the

accompanying charts, which are

supposed to represent the lines

of simultaneous high water at each hour
and half hour of Greenwich lunar time,

it seems well to remark that many sys-

tems of lines could be laid down which
would satisfy all reliable data; for, with

very few exceptions, observations away
from land have never been attempted.

In fact the lines could generally be drawn
across the land instead of the water, the

only requirement being that they be so

numbered as to agree with the known
times of tide along the coasts.

On account of the difficulties connected
with the mechanism of the tides, and the

want of sufficient data, it has heretofore

been possible to incorporate but little

rational theory into the charts of cotidal

lines covering oceanic depths.

The object of this paper is to give a

general idea of a system of cotidal lines

for semi-daily . tides so constructed as

to agree closely with observational data

and tolerably well with rational the-

oretical considerations. Numerous cotidal

charts covering various parts of the

world, including those here shown,
together with a more detailed account of

the tides represented upon them, consti-

tute an appendix to the report of the

Coast and Geodetic Survey for the year

1904.

Upon referring to the chart of the

world (Supplement) it will be seen that

even for oceans where the depth is fairly

uniform the cotidal lines are in some
places crowded together and in other

places spread apart. The range of tide

also undergoes great changes in value, as

will be noted later on.

One nearly simultaneous region whose
tidal hour is XII extends easterly from
the Atlantic coast of the United States,

the range of tide decreasing from about

4 or 5 feet along this coast to one foot on
the northeastern coast of Porto Rico. In

going southeasterly from this island the

time of tide changes rapidly, and the

range of the semi-daily tide is less than

one foot throughout the greater portion

of the Lesser Antilles. If the tide of this

region forms part of a stationary wave
of which the United States is an end
boundary or loop, the Greater Antilles a

lateral boundary, and whose nodal line

lies easterly from Porto Rico, we ask at

once. Where are the other loops, lateral

boundaries and nodal lines? Is there a

YI hour region which can be associated

with the XII hour region? When it is

'An address to the Eighth International Geographic Congress, recently held in the United States.
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high water along the coast of the United

States, is it low water at a distance of y2
(i. e., half a wave length) to the south-

east? For a depth of 3,000 fathoms y2 A

is, by computation, 46.6 degrees of a

great circle. This carries one from the

American coast to a point southwesterly

of the Cape Verde Islands ; and here it

will be seen the lines indicate that the

tidal hour is approximately VI. But they

indicate more, namely, that there is a

region of considerable size over which
the time of tide changes by only a small

amount. The lateral boundaries consist

of the northeastern coast of eastern

Brazil, the African coast from Liberia to

Bijouga Islands and the Cape Verde
Islands.

Having shown the existence of a sta-

tionary wave in the ocean, we may now
briefly consider what systems of station-

ary waves or oscillations are possible in

the various oceans. Without going into

details, it may be said that the regions or

"areas" considered must have depths and
horizontal dimensions such that their free

periods of oscillation approach 12 lunar
hours, or the period of the tidal forces by
Which the motions are sustained.

The determination of the free period
and mode of oscillation of a body of
water is usually a difficult mathematical
problem, even when the depth is uniform,
the boundaries are simple, and no ac-

count is taken of the deflecting force of
the earth's rotation. If some of the

boundaries are wanting, the oscillation is

somewhat imperfect in its character and
has not been investigated by mathema-
ticians or physicists. A few experiments
will, however, convince one that he can
often obtain through the consideration of
simple bodies an approximation to the
periods of bodies having variable depths
and having imperfect as well • as rather
complicated boundaries.
The systems or combination of "areas"

possessing a period of approximately 12
lunar hours are shown on an accompany-
ing chart (page 305) and may be briefly

described as follows

:

The North Indian system covers the

more land-locked portion of the Indian

Ocean. The South Indian system -ex-

tends from the south coast of Australia

southwesterly to the Antarctic Continent
and thence northwesterly to Madagascar
and South Africa. The South Atlantic

system extends from the Antarctic Con-
tinent north, partly to Madagascar and
South Africa and partly to the 27th
parallel of south latitude west of South
Africa. From this parallel one branch
extends west-northwest to the eastern

coast of Brazil, and another northwest-
erly to the Atlantic coast of the United
States. The North Atlantic system ex-

tends northeasterly from the northeastern
coast of Brazil to points west of Morocco

;

thence northwesterly to Greenland and
Labrador. The South Pacific system
comprises a belt extending from southern
Chile and Graham Land westerly and
northwesterly to the islands and shoals
north of New Zealand ; thence northeast-
erly to the coast of southern and Lower
California. The North Pacific, system
extends over nearly all of the North Pa-
cific Ocean and also covers a broad band
extending from Chile westerly to and
joining the North Pacific Ocean.
The tidal forces acting upon these sys-

tems cause the tides to occur at times
which can be approximately determined
a priori. Such times are written upon
the loops of the systems, and in all cases
approximately agree with the observed
times of tide for these localities.

Upon referring to the chart of cotidal

lines, it will be noticed that some of the
loops of the systems are more conspicu-
ous than others. For instance, the time
of tide is nearly simultaneous over a con-
siderable region at each of the follow-
ing loops : East of Brazil, off Sierra
Leone, off the Atlantic coast of the
United States, off Gibraltar, off Panama,
and off the Philippine Islands. Extensive
progressions conceal in great measure
the stationary waves occurring in the
following localities: Between Java and
northwestern Australia, near Cape Good
Hope, near Cape Farewell, and along the
coast of Chile.
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Systems of Semi-diurnal Tide

The overlapping of systems obscures

the loop around Cape Guardafui and the

loop along the coast of southern and
Lower California.

The proximity of a loop or region to a

loop or region having a different tidal

hour necessitates a somewhat gradual

transition of the tidal hour as we pass

from the one locality to the other. This
tendency is quite universal, because in

the irregularly shaped bodies of water
found in nature it would be unreasonable
to expect to find extended nodal lines

and much less regions of any consider-

able extent having no tide at all.

Several good approximations to nodal
lines are noticeable through the crowding
together of the cotidal lines : One ex-

tends from Ceylon to Sumatra ; another
extends northeasterly from the Wind-
ward Islands ; another southwesterly
from near Acapulco ; another southeast-

erly from Japan.
Upon referring to the chart of cotidal

lines, it will be noticed that there are

several points from which the cotidal

lines for all hours seem to radiate, and so

must be points where the range of tide is

zero. These points and radiating lines

are caused by the overlapping of systems,

by progressions due to secondary or de-

pendent bodies of water into which a free

wave progresses, and by the necessity of

a gradual change between adjacent re-

gions whose tides are not simultaneous.

The existence of such a point can be
readily seen in the case of a square area
having two stationary waves at right

angles to each other, but differing in

phase by some amount other than o° or

180 . The no-tide point will be located

at the intersection of the two nodal lines.

Around this point the tidal hours will

progress, completing a cycle of values in

the period of the oscillation. Hence the

radiating cotidal lines.

One, two, or three of the causes alluded

to may be instrumental in bringing about
a no-tide point around which the cotidal

lines may be styled "amphidromic."
The no-tide points and amphidromic

regions in mid-ocean are located as fol-

lows : Between Madgascar and southern
Hindostan ; westerly from the Azores

;

between California and the Hawaiian
Islands ; northwesterly from the Society

Islands, and southeasterly from New
Zealand.
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In straits or channels are amphidromic
regions caused by the deflecting force of

the earth's rotation acting upon a sta-

tionary oscillation which otherwise would
possess a nodal line. Examples of this

are the North Channel, the arm of the

North Sea between Holland and Eng-
land, Norton Sound, and the Strait of

Korea.
There are still other amphidromic re-

gions due to other causes.

It has been supposed that the tides of

the ocean advance westward around the

globe, endeavoring to follow the moon in

her apparent diurnal course in the

heavens. A westerly progression was
especially looked for in the southern
seas, where a continuous zone of water
encircles the earth. But what have we in

reality? A remarkable eastward pro-

gression in the Pacific Ocean due to the

opening between Cape Horn and Graham
Land forming a break in the rigid bound-
ary which constitutes the eastern support
of the South Pacific oscillating system.
The tide thus derived extends into the

Atlantic as far north as Uruguay. By
going eastward along the outer coast of
Antarctic Continent from io° east longi-

tude to within 45 ° of the starting point,

it is probable that whatever progression
exists is easterly and not westerly, but no
observations for the Antarctic Continent
are available.

The tides in the Arctic Ocean proceed
easterly from Greenland Sea to Bennett
Island, Alaska, and northwestern British

America.
The progression is easterly in the east-

ern half of the Indian Ocean.
Excepting off the northern coast of

South America and off the southeastern
coast of the United States, the progres-
sion in the Atlantic is generally to the
north. This is due to the large openings
in the far north through which tidal ac-
tion is transmitted, to the particular trend
of the continental coast lines, especially

that of the western coast of Africa, and
to the continuity of the Antarctic Con-
tinent.

The general progression in the North
Pacific is westerly, due largely to there

being many wave-producing openings
located on the western side of the ocean,,

while none are located on the eastern

side.

In small deep bodies of water the tide

obeys the equilibrium theory, i. e., the

surface of the water remains normal to

the direction of instantaneous gravity.

Examples of this are Lake Superior, the

eastern portion of the Mediterranean
Sea (page 306), the southwestern corner
of the Gulf of Mexico, and of the Carib-

bean Sea.

RANGE OF TIDES

A few examples will now be given for

the purpose of showing that, unless ob-

scured by other effects, relatively large

ranges occur near the loops of the oscil-

lations and relatively small ones near the

nodal lines.

The range of tide between Ceylon and
western Sumatra is probably less than 1

foot, while off the mouths of the Ganges,

the range is about 5 feet.

At the northern end of Mozambique-
Channel the range is 9 feet, while around
Ras Hafun, Somaliland, the range is

about 3 feet
;
going thence northerly, the

range again increases, being 5.6 feet at

Karachi and 8.8 feet at Bombay.
The range of tide at Savannah River

entrance is 6.8 feet, while on the south
side of St Thomas Island it is but 0.3,

foot.

The range of tide at Panama is 12.6

feet, while at Acapulco it is but 1.2 feet.

(It has already been noted that the
tide of southwestern corner of the Carib-

bean Sea obeys the equilibrium theory.

The observed range at Colon is 0.6 foot.)

On the eastern coast of the Philippine

Islands the range of tide is 4 feet, while
at the Island of Guam it is \]/2 feet.

In many land-locked arms of the sea
the difference in range at loop and node
is still more apparent. Examples of this

are the Gulf of Suez, the English Chan-
nel, and the Irish Channel. I shall con-
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elude this paper by noting the variety of

ranges occurring in the Gulf of St Law-
rence and the Gulf of Maine (page 308).
The cotidal lines indicate a nodal line

north of the Magdalen Islands. East of
this the range increases to about 3 feet

in Cabot Strait, while to the west the
range increases rapidly. At the mouth
of the Saguenay River it is 15 feet.

Above this point the wave is progressive,
while below this point it is chiefly station-

ary. At one point on the south side of
Nantucket Island, the range of tide is 1.2

feet ; at Boston, it is 9.6 feet ; at St John,
20.8 feet; at the head of the Bay of
Fundy proper, 30 feet; at Moncton, 40
feet, and at the head of the Basin of
Mines, 43 feet.

#
'

From C. C. Georgesen, Department of Agriculture

A Garden at Eagle, Alaska (64 45' north latitude), where the temperature

varies from 87 ° F. in June to — 68° F. in January

Mr C. C. Georgesen, director of the four government experiment stations in Alaska, in

"Vegetable Growing in Alaska" (Bull. No. 2, Alaska Agric. Exp. Stations, published by the

Department of Agriculture), gives an interesting summary of the work. Radishes, mustard,
turnips, kale, lettuce, carrots, parsnips, parsley, peas, cress, cabbage, cauliflower, broccoli, Brus-
sels sprouts, onions, spinach, endive, leek, beets, potatoes, rhubarb, and, among the herbs,
caraway, catnip, marigold, mint, sage, thyme, can be grown anywhere in the coast region
in Alaska, and in the interior nearly to the Arctic Circle if the gardens are selected with
due reference to shelter and exposure to the sun. Asparagus, beans, celery, cucumber,
squash, salsify can be grown in favorable seasons if planted in warm spots and given the
proper care and protection. Vegetables which cannot be grown in Alaska out of doors under
ordinary garden culture are : sweet corn, melons, tomatoes, peppers, eggplant, pumpkins.



WHERE THE WIND DOES THE WORK
By Collier Cobb

Professor of Geology in the University of North Carolina

NO portion of the North American
Continent is so widely known,
and at the same time so little

known, as the chain of low-lying islands

and fringing sand reefs extending along

the North Carolina coast for a distance

of more than three hundred miles. This
is especially true of Hatteras Island, a

sand spit whose dangerous projection and
shifting shoals have made this portion of

.our Atlantic seaboard a veritable grave-

yard of American shipping.

Distinguished scientists on both sides

of the Atlantic have discussed the origin

Sail Car on Church's Island, N. C

of Cape Hatteras without having set foot

on the island or coasted along its shores.

The origin of well nigh all the features

of this coast have been discussed at long
range, and yet hardly half a dozen people
from the outside world have any personal-

acquaintance with the island.

It was on this coast that Fessenden
and Thiessen experimented successfully

with wireless telegraphy. At Kitty Hawk r

on these banks, the Wrights conducted
their experiments in mechanical flight.

Though difficult of access, the inhab-
itants of these islands are in close touch

with the rest of the world by
means of the telegraph and tele-

phone lines of the U. S. Weather
Bureau and the Life Saving;

Service, as well as by the wire-

less telegraph.

Those who watch the reports

of shipping need not to be told

that winds are constant in this

region. The strong winds of
midwinter come from the north,

and the gentler steady winds of
midsummer and of the greater
part of the year blow usually

from a little west of south.

These constant winds were
early taken advantage of by the

inhabitants, and windmills for

grinding corn dot the whole
chain of islands, though most
of them have now fallen into

disuse. A small boy on Church's
Island hauls freight for the

people of his village on a car
furnished with a sail and pro-
pelled by the wind.
The frequency of wrecks

upon this coast is too well

known to require comment,
though such is the efficiency of

the life-savers, who brave the

perils of any storm, that life is
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Map of Sand Reefs Along the North Carolina Coast

rarely lost here ; but the lightship has The strong north winds pile the sands

sometimes been broken from its moor- up into great barchanes or medanos,
ings on Diamond Shoals and driven upon crescentic sand dunes known locally as

the Hatteras Banks. whaleheads, which are moving steadily
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Shackleford Sandwave advancing on Forest

Wind-mill on Harker's Island, N. C.
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Forest covered by Shackleford Sandwave

southward. These are best developed

along the Currituck Banks, from Vir-

ginia as far south as the Kill Devil Hills,

and numbers of them may be seen to the

north and to the south from the top of

Currituck Light. These whaleheads are

composed of singularly homogeneous
blown sands, the horns or cusps of the

barchanes pointing to leeward, which is

almost due south.

The prevailing winds from a little west
of south have rippled the heterogeneous
sands on Hatteras just south of the cape,

on Shackleford at its southwest extrem-
ity, and on the southwest side of Smith's

Island. These wind ripples, started in

sands exposed by the removal of a strip

of forest next the shore, have grown in

size to great sand waves, which are ad-

vancing on forests, fields, and homes. As
the sand wave has advanced it has taken
up several feet of the loose soil over
which it has passed, undermining houses,
laying bare the roots of trees, and ex-
posing the bones of the dead in the ceme-
teries.

Diurnal winds from the sea have piled

the sands into small wandering dunes
and hillocks, and even sometimes into

sand waves, which are marching steadily

inward and shoaling the waters of the

sounds. At Nag's Head a large hotel,

constituting a solid obstruction, soon had
a sand wave built up a short distance in

its rear until the level of its roof was
reached, when the wave moved forward
and engulfed the hotel. In the immediate
neighborhood two cottages suffered a

similar fate. Here the land gained on the

sound 350 feet in 10 years.

On the northern end of Hatteras Isl-

and a fishing village has been similarly

buried, while the sand has entirely crossed

the island at several places north of the

cape. This movement of the sand was
started just after the Civil War by the

cutting of trees next the shore for ship

timbers, and the section is still known as

The Great Woods, though not a stick of

timber stands upon it today. Pamlico
Sound for two miles from the Hatteras
shore is growing steadily shallower from
the deposit of blown sand.

On Smith's Island a pilot's village has
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The Wreck of the Priscilla

been buried beneath the sand wave for a

number of years, but this has Deen quite

recently resurrected and its houses are

again occupied. On Currituck, below
Caffey's Inlet life-saving station, the sand
has advanced entirely across the land,

and one man, moving before the advanc-
ing sand, has at last built his house on
piles in the sound.
The writer has found by experiment

that heterogeneous sands, consisting es-

sentially of quartz, orthoclase, some mica,

iron, bits of shell, and many mineral sub-

stances, showing little if any decomposi-
tion,* ripple readily in the wind and are

easily arrested. This he accomplished in

one instance by planting the seed of

a native pine and covering the dune
with brush. In another case the

movement was checked by the unassisted

growth of grass upon dunes from which
hogs and cattle were fenced out. Several

native grasses on these islands are ex-

cellent sand-binders ; but so far he has

found no means of checking the

movement of homogeneous sands

that do not ripple, these consist-

ing entirely of well rounded and
wind-sorted quartz grains of the

same size throughout a

dune.

Other trees besides the pine

may be used as sand-binders.

Some live oaks and myrtles serve

well in this capacity, and on Hat-

single

Cemetery on Hatteras Island, N. C.

bv the winds
laid bare

* I consider these sands to be of gla-

cial origin, scraped ofF the granite

rocks of New England by the ice-

sheet of the last glacial epoch.—C. C.
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Wreckage above Hatteras

teras Island young olives and palms have

been observed growing on the dunes,

though this is the northern limit of both

these trees, and they are even unknown
on Ocracoke Island next to the south.

As already pointed out, the movement
of these sands was in every case started

by the deforesting of a strip of land next

the shore ; but in several instances nature

has herself grown forests on dune sands.

Above Kitty Hawk Bay large dunes are

covered with a growth of pine, maple,

oak, cedar, sassafras, elm, locust, beech

persimmon, sycamore, hickory, and, in

the damp interdune areas, gums and cy-

presses. Here are many veteran pines,

some of them having attained a diameter

of three feet. An essentially similar

forest is found growing on the high

dunes to the southwest of Cape Hatteras,

but here we have to add the olive to the

list, and there are broad interdune pal-

metto swamps.
On Bogue Banks, where deforesting

has only just begun at two points, we
have 20 miles of woodland, the virgin

forest extending down to the water's

edge and preventing the' formation of

dunes.

From Southport westward into South
Carolina the dunes have moved north-

ward and inland, in some places com-
pletely filling the lagoons. At one point

such a filled lagoon has produced a pine

forest in something more than forty

years.

The checking of these moving dunes
presents a problem of increasing impor-
tance not only to the inhabitants of these

sand keys, but to the navigators of the

inland waterways as well, and it is of in-

terest to know that its solution is at hand,

and that the encroachment of the sand
upon the land and upon the sounds may
be effectuallv stopped.

It is fortunate that the strong north

winds that pile up the sands and the

strong east winds that cause the greater

amount of the sand movement blow in

the winter months rather than in the

season of plant growth. The spring

rains are usually of light intensity and
long duration, and on Hatteras Island at

least thev come with the gentler south-
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Palmettos on Smith's Island, N.

west winds. Hence it is comparatively

easy to plant' grasses and shrubbery in

late winter or early spring and have
them gain a firm footing and accomplish
something of their growth before the

strong winds come.
In January, 1886, the writer planted

the seed of the loblolly pine on the back
of a dune and covered the area with
brush cut from a near-by road in process

of making. The brush served not only
to break the wind but to conserve the

moisture of the sands, and today there

is a forest of several acres where twenty
years ago was a moving sand waste. The
method so common abroad of building a
barrier dune by means of wind breaks
has been tried several times along this

coast, but always without success.

The atmospheric humidity of Hatteras

Island is greater than
that of any other station

in the United States ex-

cept in the Puget Sound
region, and even there

the excess over Hatteras

is not great. Yet there

are more days of sun-

shine on Hatteras than

at Cape Henry, or Nor-
folk, or Wilmington. The
heaviest rains come be-

tween late July and mid
October, after the plants

have done most of their

growing for the year and
when plants in many
parts of the country are

suffering greatly from
the drouth.

The people of these

islands are not the sloth-

ful bankers and rude

wreckers pictured in

song and story. They
are fair women and
brave men, most of

whom live and do for

others — life-savers,

heroes. Their homes are

comfortable and well

kept; they attend regu-

larly upon the services of the church, and
their children are in school for eight

months of the year, for the inhabitants of

Dare County have voted upon themselves

a special tax for this purpose. The
islanders have herds of small wild ponies

and flocks of sheep and goats, as well as

cattle, on some of these islands.

True, some primitive customs are pre-

served among them and some early

English forms of speech. Their lodges

used in fishing and hunting are built after

the most primitive type of straw thatch,

while a higher type, similar to that used
in the village of Gabii in the days of

Romulus and Remus, is used as a tem-
porary residence during their camp meet-
ings in the summer, and this higher type

of dwelling is on Hatteras built of pal-

metto thatch.

C
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Making Fishing Nets, Manteo, N. C.

There is no better type of the average
man than the native North Carolina
banker.

The possibilities of these islands are as

yet undreamed of by their inhabitants

and utterly unknown to the outsider, who
visits only the most barren of them in

the duck-shooting season.

The regaining of the shore strip by
reforesting the sands, and the retention

of the dunes that are devastating the

meadow lands, would make of Hatteras
Island, at least, a subtropical garden,

where southern fruits and early vege-

tables once plentiful here might come into

the market. The game still lingering

among the wooded dunes would be
greatly multiplied, and the herds of wild

ponies now dwindling away would again

increase in numbers. Then conservative

lumbering could be added to the indus-

tries of the island.

It is also within the range of possibili-

ties that the black beach sands which are

concentrated by wave action at a few
points might be made to yield from their

iron ores a return for the labor of gather-

ing them.



THE ERUPTION OF MOUNT VESUVIUS,
APRIL 7-8, 1906

By Thomas Augustus Jaggar, Jr.

Assistant Professor of Geology, Harvard University

THE writer's first near view of the

volcano after the eruption of

this year was on the afternoon

of April 24, when he took his way to-

ward Dr Matteuci's observatory. The
electric train was pushing slowly with its

cogged wheels upward toward the ob-

servatory station ; beyond that point the

road was destroyed. The fields outside

of Naples showed one or two inches of

dust, brown, gray, and gray-green, but

most of the vegetable gardens had been
cleared of it. A little farther the pines

and palms were heavily loaded, with sand,

as in a snowstorm. It was three inches

deep on the walls. It had drifted in places

to a depth of two or three feet. On
nearing the observatory the lava fields of

1872 and 1898 were found buried under

5 or 6 inches of sand and dust, which
formed a heavy mantle, but not sufficient

to wholly disguise the slaggy contortions

beneath. The whole cone of Vesuvius
became cleared of clouds in the course of

the afternoon and it was seen to be

covered with straight sand slides of

whitish-gray color which occasionally

slipped downward as on the steeper

Looking Down into the New Crater of Vesuvius, April 25, 1906
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The Ruins of Boscotrecase, 1906, the Work of Flowing L,ava. The stone heap
on the left is lava

slopes of a dune. Pure white steam
boiled up slowly from the crater. In one
instance it burst out radially over the

edge of the crater, showing a ring on
the border, a dome of cumulus above and
within, and a second still higher outer

ring made of an older rain-cloud which
had been punctured and pushed up
bodily. The effect was like a hat on the

mountain's crown. At night the cone
was clear and entirely without luminosity.

Professor Matteuci was found on his

return from an ascent, in which he had
been accompanied by Dr Sjogren, of

Stockholm, and Mr Perret, a graduate of

the Brooklyn Polytechnic. They had been
in the clouds, and their faces were most
picturesquely plastered with blown dust,

but they had been unable to see anything,

so dense was the fog of steam and sand..

The next morning, with a strong west
wind, we started up. Besides the writer,

the party consisted of three members of
the Alpine Club of Great Britain and a
guide. The Alpineers were Dr Tempest
Anderson and Messrs Yeld and Brigg, all

of Yorkshire. The steam was settling

down in clouds on the summit from time
to time, in alternation with clear spells.

The route followed the extension of the

tramway to the place where the lower
Funicular station had been, and then the

western profile of the cone was followed
straight up. The rails along the foot of

the cave had been twisted and torn by
landslides. Most of the old track and
the lower station were buried, but not

under lava. No new lava was anywhere
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A Pine Tree Overwhelmed by Lava, Boscotrecase, 1906

visible on this side of the mountain.
Everything was covered with pebbles,

sand, and dust. Vesuvius was never

more completely a "cinder cone" in out-

ward appearance than it is at the present

time. The slope of the main cone aver-

ages about 29 °, and the ejecta seem to

have slipped down this slope to form
thick taluses at the bottom. Here and
there large angular pieces of hard rock
have fallen, up to 5 feet in diameter.

Climbing the cone was not especially

difficult, though it was very steep in

places. By making a somewhat zigzag

track and keeping on the radial elevations

rather than in the shallow troughs, hard
pan could be found to walk upon. Some
•of this was scoured old hard lava, other-

wise it was closely wedged or plastered

fragments, whereas the gullies were
filled with deep sand. It was necessary to

be very cautious to avoid starting rocks

down on those below. The steepness in-

creased up to a point near the edge of

the crater, and then it became slightly

less. The edge of the crater itself is the

upper rim as seen below ; there are no
intervening ridges. Therefore the ab-

ruptness of the fall-off, when we finally

came to it, was startling in the extreme.

The wind had steadily increased and was
pelting our necks with stinging sand

grains which surged in whirling clouds

all about us. It was impossible to face

this bombardment except during lulls in

the gale ; hence photography was ac-

complished under difficulties and the fly-

ing dust was ruinous to cameras. Only
occasionally did the dim sunlight sift

through the mixture of sand, steam, and
cloud. In those lucent intervals, however,
we could make out an inward slope of 35
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or more degrees, covered with hot sand

and broken rock fragments, terminated

about 1 20 feet (vertically) below by
jutting ledges which appeared to be

precipitous. Beyond was steam and sul-

phurous heat and obscurity. The ledges

fumed in places. No noise could be

heard above the howling of the wind.

The curvature of the crater edge was
irregular with embayments, and it

showed much irregularity in height. We
could not see the opposite side of the

cauldron, but from the curvature it was
estimated that the crater could not be less

than from one-fourth to one-half mile in

diameter—unusually large for Vesuvius.

The summit was 4,000 feet above the sea

by Aneroid, or some 350 feet lower than
before the eruption, according to the

data furnished us by the officers of the

observatory. The east-west diameter is

much greater than the north-south. The
depth of the crater is at least 150 feet and
no one knows how much more. There is

a great notch or caving-in on the north-

east rim of the crater, where thousands

of tons of gravel and sand were hurled

clear over the crest of Monte Somma
and fell on Ottajano and San Giuseppe
with most disastrous results. On the

south side of the cave, toward Boscotre-

case, a radial rift opened, letting lava

escape from different elevations progres-

sively, lower until finally the great out-

flow came from a mouth or "bocca" only

2,000 feet above tidewater, half way
down the mountain, and quite below the

cone proper.

The history of the eruption, as gleaned
from the accounts of men of science who
were on the spot, is briefly as follows

:

In 1904 there was a lava flow which
stopped in September of that year. In
May, 1905. lava flowed from a split in

the northwest side of the cone and con-

tinued in active motion throughout the

year. It ceased flowing at the time when
the present eruption opened a new vent

on the south side of the cone. On April

4. [906, a splendid black "cauliflower"

cloud rose from the crater. On April 4,

5, 6, and 7 lava mouths opened along the

southern rift above mentioned, first 500
feet below the summit, then 1,300 feet

lower, and finally 600 feet lower still, all

in the same radial line. The lowest
mouth was more than half way down the
mountain, and from this orifice came the
destructive streams. It should be borne
in mind that these flows are not floods of
lava which cover the whole slope of the
mountain, but relatively narrow snake-
like trickles, none the less deadly when
they push their way through a closely

built town. The molten rock crusted
over and cracked, making a tumble of
porous boulders at its front.

At 8 p. m., April 7, a column of dust-
laden steam shot up four miles from the
crater vertically. The cloud snapped with
incessant lightnings. New lava mouths
opened and the flows moved forward,
crushing and burning and swallowing
parts of Boscotrecase, the stream forking
so as to spare some portions of the town.
Meantime torrents of ashes fell on Otta-
jano on the opposite side of the volcano,
and many roofs collapsed and lives were
lost. At the observatory Dr Matteuci
and his colleagues were obliged to re-

treat, as the observatory was rocking
violently and heavy stones were falling.

They went only half way down the
mountain, however, and returned to their

posts next day. The observatory was
uninjured, although stones had fallen

weighing as much as five pounds. The
stones and sand of the eruption are
mostly composed of ancient lavas broken
up by the steam blast. On April 8 the

electrical dust cloud still hung over the
volcano, but thereafter through a fort-

night the explosions diminished in vio-

lence until only quiet steam rose. On the

1 8th bad gases were blown downward on
the observatory by a strong southeast

wind, and some persons nearly lost their

lives by asphyxiation. The gases were
probably both carbon dioxide and sul-

phuretted hydrogen.

Boscotrecase was ruined wholly by
lava; Ottajano by falling gravel. Bosco-
trecase is traversed in two places by the
clinkery lava stream and in some cases
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houses were literally cut in two. The
stream of lava had forked about a spur of

the mountain, leaving the higher land

with its vineyards untouched. The lower
land with its town was invaded. There
is so little timber in the Italian masonry
construction that the uninvaded part of

the town was not burned at all. At Otta-
jano the roofs fell in under the weight of

sand and gravel. The roofs were largely

flat or slightly sloping tiled affairs. The
ash and lapilli reached a depth of three
feet on level surfaces. The roofs carried
the walls with them in many cases, but
there was no significant earthquake.
There was no fire, destructive lightning,

nor strong wind. The persons who per-
ished were all found in the houses.

THE CALIFORNIA EARTHQUAKE

THE illustrations on the fol-

lowing pages picture very
vividly the devastation wrought by
the earthquake in California and
need no further explanation. The
Governor of California has ap-
pointed a commission to investigate
the earthquake and to report how
destruction from future earthquakes
may be avoided. The commission
consists of Messrs G. K. Gilbert,

Andrew C. Lawson, George David-
son, J..C. Brainier, H. F. Reid, and
A. O. Leuschner, all of whom are
well-known American geologists.

L
T
ntil the commission reports there

is little to add to the explanation of

the earthquake given by Mr Fred-
erick Leslie Ransome in his article,

"The Probable Cause of the San
Francisco Earthquake," published
in the May number of this Maga-
zine. The Japanese government
has sent Dr F. Omori, Professor of

Seismology in the University of.

Tokio and inventor of the seis-

mograph, to San Francisco to re-

port on the earthquake.

About 1,400 earthquake shocks

are recorded yearly in Japan, but

less than 50 of them are sensible.

where the sole cause of death was en-

tombment in the ruins.

In both these towns suitable rebuilding

might avert a similar catastrophe in the
future. Arches and domes are the archi-

tectural forms best fitted to shed the
sand-fall. Rebuilding on higher land and
avoidance of the bottoms might do much
to protect such a town as Boscotrecase
from another attack of lava.

The Japanese have made systematic
experiments to test the resistance of dif-

ferent forms of masonry to earthquake
shocks. Similar experiments might well

be made on volcano-proof construction,

if human beings continue to insist on
living within the five-mile limit of an
active crater.

Photo by L. H. Hicks, Courtesy of The Mazamas

A Difficult Bit of Rock Climbing. This perpendicular
cliff (300 feet in height) is just below the summit of

Mount Jefferson, middle ridge of the north side
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Photos by W. C. Mendenhall, U. S. Geological Survey

Scenes at Leland Stanford, Jr., University. The Gymnasium
and the Library

While the larger buildings of the University were seriously damaged, the lecture

halls and dormitories, being one story structures, escaped with slight injury
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Photos by \Y. C. Mendenhall, U. S. Geological Survey

Scenes at Leland Stanford, Jr., University. The Agassiz Statue

and the Great Arch
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Photos by W. C. Menclenhall, U. S. Geological Survey

Scenes at Leland Stanford, Jr., University. The Chapel and Collapsed
Corridor from the rear. The Chapel as it Appears

from the Inner Quadrangle
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Photos by \V. C. Mendenhall, U. S. Geological Survey

Scenes at Palo Alto. Opposite the depot. A Wrecked Building on
University Avenue
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Photos by W. C. Mendenhall, U. S. Geological Survey

Looking East from Jones Street. Nob Hill from Van Ness and

Washington Streets
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Photos by W. C. Mendenhall, U. S. Geological Survey

St Francis Hotel. Blue and Gold Room, St Francis Hotel, after

the Fire
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Photos by T. H. Wilton, U. S. Weather Bureau

The Commercial High School

St Ignatius Church and College destroyed by Earthquake and Fire.
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Photos by W. C. Mendenhall, U. S. Geological Survey

Montgomery Street from Market Street. An Interior
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THE DIAMOND MINES OF SOUTH AFRICA

By Gardiner F. Williams
General Manager of the De Beers Diamond Mines

The following article, which is the substance of an address to the National
Geographic Society, is largely derived from two handsome volumes by Mr
Gardiner F. Williams, "The Diamond Mines of South Africa," a new edition of which
has been recently published by B. F. Buck & Co., of Nezu York. In this zvork Mr
Williams gives an interesting account of the Zulus and other South African
natives, of the Boers and of their terrible struggle with the Zulus, of the coming of
the Englishman, and the discovery, exploitation, and development of the wonderful
De Beers mines. The article and pictures are copyrighted by Mr Williams.

NOWHERE else on the face of the

earth is there an assemblage of

workers of such varied types of

race, nationality, and coloring as are to

be seen in the South African diamond
fields. There is hardly a nation of Eu-
rope or colony of the British Empire that

has not some representatives. There are

adventurers from the United States,

Mexico, and South America, and white

men from all the colonies of South Africa

mingle with the masses of native Africans

of every shade of dusky hue shown by the

tribes that range from the Cape to the

Equator. Even the American Indian is

not unknown in the fields, one specimen
at least having resided there for many
years. Add to this motley throng a
sprinkling of dark East Indians, Malays,

and Chinese, and the kaleidoscopic shifts

and colorings of this babel in the diamond
fields may be dimly conceived.

. Only about one-sixth of the workers

in the mines are whites, and the larger

part of these are employed above ground
on the floors, in the workshops, and in

the offices of the mining companies.

The majority of the white workers
above and below ground have their

homes in Kimberlev and the other neisrh-

A Zulu and His Ten Wives
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boring mining towns. Wages paid to

European day laborers on the surface,

range from ios. to 15s. ($2.40 to $3.60)

a day ; mechanics receive higher pay,

which ranges from 1 6s. 8d. to 1 pound

($4 to $5) per day, and white miners are

paid the same rate. Miners who prove

their competence are given contracts for

specified work, by which their earnings

are usually materially increased.

Employees' houses in Kimberley are

scattered through the town and many of

them own their own homes. Some of the

miners' houses cost 500 pounds or over.

In the mines operated by the De Beers
Company alone more than eleven thou-
sand African natives are employed below
and above ground, coming from the

Transvaal, Basutoland, and Bechuana-
land, from districts far north of the

Limpopo and the Zambesi, and from the

Cape Colon)' on the east and the south to

meet the swarms flocking from Delagoa
Bay and countries along the coast of the
Indian Ocean, while a few cross the con-
tinent from Damaraland and Namaqua-
land and the coast washed by the At-
lantic. The larger number are roughly
classed as Basutos, Shanganes, M 'urn-

banes, and Zulus, but there are many
Batlapins from Bechuanaland,Amafengu,
and a sprinkling of nearly every other
tribe in South Africa. Many travel hun-
dreds of miles, and some more than a
thousand miles, in order to reach the
diamond fields, and many of these arrive
half starved and so weak and emaciated
that they are almost worthless as laborers
for weeks afterward. The natives, as a
rule, are generally muscular, sinewy men,
but not fleshy. Their feet are broad and
flat, but their legs and arms are com-
monly well rounded and their thigh and
shoulder muscles are large. The living
skeletons who come in from the far inte-
rior districts of Africa gain flesh as
rapidly when they reach a field flowing
with meat and porridge as lean cattle do
in green pastures. In the early years of
the mines the raw recruits were hooted at
and sometimes pelted with stones by their
kinsmen at the mines, but of late" vears

this rough greeting and hazing has very

largely passed away.

the; de beers compound

Eor the. lodging and feeding of this

great force of native Africans special

provision is made by the erection of large

walled enclosures, called compounds, at

the mines and on depositing floors. There
are 17 of these compounds on the dia-

mond fields, twelve of which are owned
by the De Beers Company. The largest

of all is one at De Beers mine, and the

description of this will serve for all, as

they are essentially alike except in size.

Fully four acres are enclosed by the

walls of the De Beers compound, giving

ample space for the housing of its 3,000
inmates, with an open central ground for

exercise and sports. The fences are of

corrugated iron, rising ten feet above the

ground, and there is an open space of ten

feet between the fence and the buildings.

At the northern end of the compound
there is an entrance gate. Iron cabins

fringe the inner sides of the enclosure,

divided into rooms 25 feet by 30 feet,

which are lighted by electricity. In each
room 20 to 25 natives are lodged. The
beds supplied are ordinary wooden bunks,

and the bed clothing is usually composed
of blankets which the natives bring with
them or buy at the stores in the com-
pound, where there is a supply of articles

to meet the simple needs of the natives.

Besides these stores there is a hospital

and dispensary, where any needed medi-
cal attention is promptly given, and a
church for religious services, conducted
by missionaries delegated by the various
church denominations. During week
days this church is also used as a school

for the instruction of the natives. Com-
partments with entrances opening
through the walls are set apart for

latrines and cared for with strict atten-

tion to sanitation. In the center of the
enclosure there is a large concrete swim-
ming bath, in which most of the natives
are at times found diving and swimming,
as is vividly shown in the accompanying
illustrations. If any fail to show the
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Swimming Bath, De Beers Compound

necessary regard to cleanliness they are

compelled to keep themselves clean.

A competent manager is in charge of the

compound and his assistants are intrusted

with the charge of preserving order

and enforcing the compound regulations.

The natives look upon the manager as

their great white chief. He settles any
disputes which may arise among them,

and in conjunction with the mine man-
ager investigates any complaints in refer-

ence to the amount of pay which has been
allowed them or any punishment or ill

treatment by their white "baases, which,

needless to say, is contrary to the regula-

tions.

The compound is lighted by electricity,

arc lights being hung within and without
the enclosure. When a newcomer or a

number of natives, for they usually come
in little troops, apply at the gate of the

compound for employment, the applicants

are admitted into the compound only by
the immediate direction of the manager
or his assistants. As soon as they enter,

their clothes are searched to prevent the

smuggling in of liquor, playing cards, or

other forbidden articles ; then the officer

in charge of the dispensary examines
each separately and carefully. No dis-

eased man is given work, and any suffer-

ing from contagious diseases are sent at

once to a quarantine building outside the

compound, where a temporary provision

for such cases has been made. Within 24
hours a second examination of every one
admitted who shows any symptoms of the

disease is made by a physician in the em-
ploy of the company who daily visits the

compound.
To enter the service of the company,

each applicant must sign a written con-

tract binding himself to live in the com-
pound and work continuously and faith-

fully for a period of at least three months
or longer if he so desires. At the expira-

tion of a contract the applicant may leave

if he chooses or his contract may be re-

newed indefinitely. Some of the natives

in De Beers compound have been em-
ployed continuously for ten years or

more in the service of the company, for
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Zebras

the more industrious prefer the certainty

of wholesome food and steady pay to the

shifting to any other occupation that is

open to them or to return to their old

savage life.

The ordinary dress of the natives in the

compound is a woolen shirt, trousers, and
shoes. They rarely wear any under-

clothing, and when at work in the mines
a pair of jagged trousers, a blanket, or

old breech cloth will often be their only

covering. Occasional visitors to the mine
are startled by the native disregard for

cover ; but the natives are commonly
alert to pass the word "umfas" (woman)
from one to another when a lady visitor

is seen in the mines, and then the native

workers on the level ahead scramble for

cover or hiding.

When any injuries happen to the men
from accidents in the mines, the suffering

natives show remarkable fortitude in

bearing pain and enduring the necessary

surgical operations. Their blood is warm
and pure, and cuts in their flesh, or

bruises, heal very rapidly. They suffer

most from diseases of the lungs, espe-

cially phthisis and pneumonia, which are

common maladies of the native tribes

outside of the mines as well as within

the compounds. They can readily obtain

fresh vegetables and fruit, but the com-
mon choice of food, such as mealie meal
and meat, exposes them to attacks of

scurvy.

ATTEMPTS TO STEAL, THE DIAMONDS

No corporal punishment of the natives

by white employers is allowed. If a boy
is unruly he may be placed in a room by
himself until he can be taken to jail and
charged with whatever offense he has
committed. The most common offense

is petty thieving.

There can be no doubt that the covert

purloining of diamonds would be a fre-
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A Diamond Thief, and the Diamonds which he

had Swallowed and which were Recovered by
the Guards in the Compound

quent practice and cause heavy losses to

the diamond mining companies if it were
not for the compound system, which
makes it impossible for natives to take

any diamonds out of the compounds with
them.

A fine wire netting is stretched over
the top of the compound to prevent the

sly tossing of precious crystals over the

walls, to be picked up by confederates

outside the mining areas. Precautions
are also taken to prevent the smuggling
away of diamonds from the compounds,
and all communication by the natives

with persons outside the walls is carefully

restricted. Until the expiration of his

contract, no native can go through the

compound gate except by special permis-
sion or when he is taken under guard be-
fore a magistrate for some offense. If

convicted, when his term of imprison-
ment expires or after he has paid his fine

he must return to the compound and com-
plete his contract. Before leaving the

compound his clothes and person are

thoroughly searched to prevent the
disappearance of diamonds with
them. Gems were sometimes found
secreted in clothing, or shoe heels,

or canes, or cans with false bot-
toms—in fact, in anything that the-

natives were allowed to take out
with them. Even this close inspec-
tion did not bar the practice of
stealing, and there was an inex-
plicable trickle of diamonds from
unlooked-for quarters until it be-

came known that natives on the

point of leaving the compound were
swallowing diamonds and convey-
ing them away.

In 1895 one native had the nerve
and capacity to swallow a lot of

diamonds worth 750 pounds, and
did not appear to suffer from this-

strain upon his digestion. There
has been only one authentic instance

where a native has embedded dia-

monds in his flesh ; this was done
by a native in De Beers convict sta-

tion, who made an incision under
the shin bone and concealed several

small diamonds wrapped in a rag. This
native had symptoms of tetanus, and the

visiting physician searched the man's
body, and finding an ugly looking wound
on his leg, cut it open, and to his great

surprise found a rag full of diamonds.

The native soon recovered, a wiser, if a

poorer, man. There is no apparent fear

of swallowing any stone which can be

forced through the throat, and in one in-

stance a diamond as big as a large chest-

nut and weighing 15.2 carats was hidden

for seven days by this means.

The swallowing of a rough diamond is

evidently so easy, but so difficult to de-

tect, that it was necessary to put an end

to the practice by providing a longer

period of detention and search. At the

close of their contracts, natives whose
terms of service have nearly expired are

placed together in a commodious room
capable of holding two hundred men or

more. They enter this room entirely

naked. Their clothes and baggage are

deposited in sacks marked in accordance
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Miners Going: to Work

with the number on the arm band.JUank-
cts arc supplied for clothing" and as wraps
when sleeping. They are fed, and gen-

erally well cared for j free of cost to them-
selves. While in the detention room they

are under strict supervision of white
guards, so that any diamonds they may

have swallowed must be left behind be-

fore they leave. Natives have been
known to keep diamonds in their bodies

for over seven days. At the end of five

days of detention, generally on Saturday
morning, they are released. Meanwhile
the clothes placed in the sacks have been
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thoroughly searched, and departing na-

tives are not allowed to take away with

them anything but soft goods. In fact,

they are even required to leave their boots

behind, for cunning smugglers used to

insert diamonds in their boot heels so

neatly that the trick could not be de-

tected without cutting away the greater

ground affirms the beneficial effect of the
restrictions from dissipation and the gen-
eral good cheer of the workers. Mr
Thomas H. Leggett, an entirely independ-
ent and competent American witness,

wrote of his inspection of the men of the
compounds : "These chaps are well

cared for, contented, and happy, as

Traction Engine for Harrowing Blue Ground

part of the sole of the boot. Boots and
shoes and other articles which are not

allowed to be taken from the compound
are sold or given away to customers or

friends before their owners leave.

It may be that De Beers compound is a

"Monastery of Labor," as was wittily

said by a lady visiting the fields as a cor-

respondent of the London Times, but the

testimony of all careful observers on the

proven by the fact that many have been
there for years ; and the secret of it lies

in their not being able to get drink."

WINNING THE DIAMOND

The diamonds exist in a hard blue

ground which millions of years ago
gushed up from the interior of the earth

and filled the throats of volcanoes.

Thousands of tons of this blue ground
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are brought up daily from a depth of
more than one thousand feet and spread
over the floors. These floors are made
by removing the bush and grass from
fairly level stretches of ground. After
clearing the face of the ground it is

hardened and smoothed with heavy rol-

lers until it is fit for use.

After the blue ground has been spread
out, it is necessary to wait patiently until

the sun and rain have contributed their

service in disintegrating the breccia. The
effect of the exposure of this curious

compound to heat and moisture is very

remarkable. Large pieces of blue, which
are as hard as sandstone when freshly

taken from the mine, soon begin to crum-
ble on the depositing floors. To hasten

the disintegration, the bed of blue is har-

rowed several times to turn up the bigger

lumps and expose fresh faces of the

ground to the sun. Spans of mules were
originally used to drag the light harrows

used in those days, but steam traction

engines are now employed to draw
wheeled harrows with huge teeth back

and forth across the floors. So the great

spread of the floors looks like some vast

plowed farm where the laborers are pre-

paring the soil for seed.

The diamonds are invisible. During
the fifteen years of my charge of the De
Beers mines I have never found a dia-

mond on the floors.

Under normal conditions soft blue
ground becomes sufficiently pulverized in

from four to six months, but it is better to

expose it for a longer period, even for a

whole year.

The ground is then carried in auto-

matic trucks to the washing machines,
where it is mixed with water to a very
thin mud and passed through a series of

pans and screens. Fifty per cent of De
Beers ground, when well pulverized, will

pass through a screen with holes one-

sixteenth of an inch square.

When the day's work is completed, the

pans, through each of which three hun-
dred loads have passed, are emptied or

"cleaned up," and the concentrated de-

posits of diamonds, mingled with other

heavy but valueless minerals, are then

sent to the pulsator, which separates the

diamonds sufficiently for the sorting

tables.

The work of picking out the diamonds

by hand from the concentrate on the sort-

ing tables was, of course, necessarily

slow and tedious. It was the only divis-

Washin"" Machine
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The Old Method of Separating the Diamonds—Picking them out of the

gravel by hand.

ion of diamond mining and winning

which seemed beyond the application of

blind and unconscious machinery. But
men today are not inclined to admit that

anything greatly worth doing is impos-

sible.

A series of experiments was initiated

by me with the object of separating the

diamonds from the heavy valueless con-

centrates with which they are associated.

An ordinary shaking or percussion table

was constructed, and every known means
of separation was tried without success.

One of the employees of De Beers, Mr
Fred Kirsten, was in charge of the ex-

perimenting, under the supervision of the

late Mr George Labram, the manager of

the large crushing plant and afterward
mechanical engineer to the company.
Xotwithstanding the fact that the specific

gravity of the diamond (3.52) was less

than that of several of the minerals as-

sociated with it, so that its separation

would seem a simple matter, it was
found in practice to be impossible, owing

to the slippery nature of the diamond.
The heavy concentrates carried diamonds,

and diamonds flowed away from the per-

cussion tables with the tailings. When it

seemed that every resource to do away
with the head sorting had been ex-

hausted, Kirsten asked to be allowed to

try to catch the diamonds by placing a

coat of thick grease on the surface of the

percussion table with which the other ex-
periments had been made. Kirsten had
noticed that oily substances, such as axle

grease and white or red lead, adhered to

diamonds when they chanced to come
into contact, and he argued to himself, if

these substances adhered to diamonds
and not to the other minerals in the con-

centrates, why should not diamonds ad-

here to grease on the table, and other

minerals flow away? In this way the re-

markable discovery was made that dia-

monds alone of all minerals contained in

the blue ground will adhere to grease,

and that all others flow away as tailings

over the end of the percussion table with
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Automatic Diamond Sorter, called the Greaser, the new method of

separating the diamonds. See text below

the water. After this was determined

by thorough experiments, more suitable

shaking tables were constructed at the

company's workshops. These were from
time to time improved upon, until now all

the sorting ( except for the very coarse

size) is done by these machines, whose
power of distinction is far superior to the

keenest eye of the native. Since the dis-

covery of the affinity of grease for dia-

monds, experiments have been made with
rubies and sapphires from Burma, and it

was found that grease caught these gems
with the same certainty that it catches

diamonds.
After a thorough trial a number of

these unique diamond-catching tables

(see picture) were constructed and are
now working on De Beers concentrates.

Each shaking table is made of corrugated
cast-iron plates in five sections, with a

drop of about an inch from one division

to another. Thick grease is spread on
the plates to cover them to the top of the

corrugations.

Strange to relate, the descending dia-

monds stick on the face of the grease,

while all other minerals pass over it.

Only about one-third of i per cent of

diamonds is lost by the first table, and
these are recovered almost to a stone

when the concentrates are passed over the

second table. The discrimination of this

sorter is surely marvelous. Native work-
ers, although experienced in the handling
of diamonds, often pick out small crys-

tals of zircon, or Dutch boart,by mistake;
but the senseless machine is practically

unerring. It will catch rubies, sapphires,

and emeralds as well as diamonds ; but,

so far as it has been tested, it will not
cling to anything but a precious stone.

The grease which is used loses its power
to catch diamonds after a few hours'
work, owing to its becoming more or less

mixed with particles of water. It is then
scraped off the tables, together with the

diamonds adhering to it, placed in a

kettle made of finely perforated steel

plates, and steamed. The grease passes

away to tanks of water, where it is cooled
and is again fit for use.



2 $6 The National Geographic Magazine

Formerly, of 12,000 loads, which is

about the daily average of the quantity

washed at De Beers and Kimberley
mines, 160 cubic feet had to be assorted

by hand.

When the stones are cleaned they are

carefully assorted with reference to size,

color, and purity and made up in parcels

for sale. For several years past the De
Beers Company has sold in advance its

annual production to a syndicate of Lon-
don diamond merchants who have repre-

sentatives residing in Kimberley.
When the bare statement is made that

nearly five million truck-loads, or more
than four million tons, of blue ground
have been washed in a year, the mind
only faintly conceives the prodigious size

of the mass that is annually drawn from
the old craters and laboriously washed

and sorted for the sake of a few bucket-
fuls of diamonds. It would form a cube
of more than 430 feet, or a block larger
than any cathedral in the world, and
overtopping the spire of Saint Paul's,

while a box with sides measuring two
feet nine inches would hold the gems.
Diamonds are so highly prized and so

imperishable that the amount of these

gems in existence may almost be reckoned
as the total of the world's production,

ranging in value through hundreds of

millions of dollars. Mr Kunz does not

estimate a loss of 5 per cent in a hundred
years, and the South African diamond
fields alone. have contributed over $400,-

000,000 in value to the world's stock. Yet
the demand increases apace with the

world's growth in wealth, and no diver-

sion of the world's fancy is apparent.

CANADIAN IMMIGRATION

THE Canadian Commissioner of

Emigration in London, Mr W. T.

R. Preston, talking on the successful ef-

forts of the Canadian government to in-

duce emigration to that country from
Great Britain, said

:

"Five years ago Canada was receiving

12^4 per cent of the total of from 60,000

to 70,000 emigrants from Great Britain

to North x^merica. Now she receives

over 50 per cent. In these five years the

immigrants into Canada from Great
Britain have increased from 8,000 an-

nually to 65,000. Canada wants popu-
lation. A net bonus of $1.75 per head is

given by the government to every emi-

gration agent in Great Britain sending
out emigrants to settle the land. Each

British agricultural emigrant averages a

total cost of $13 to the Canadian govern-

ment, and each continental emigrant costs

the sum of $5. Consequently the Cana-
dian government is paying $8 per head
more for British than for continental emi-

grants."

The Colonizer of London publishes an
interview with a firm in that city which
makes it its business to send children to

Canada. The head of the firm stated

that for $125 they would send a boy, pay
his fare, and take care of him until he has
settled with some farmer. The boy is paid

from $5 to $12 per month by the farmer.

The payments by the Canadian govern-
ment to the emigration agents in Europe
for each emigrant sent to Canada ac-

counts for the large increase of emigra-
tion to that countrv in recent vears.
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PHOTOGRAPHS OF WILD GAME

THE July number of this Magazine
will contain an article by Hon.

George Shiras, 3d, entitled "Photograph-

ing Wild Game with Flashlight and
Camera." It will be accompanied by
more than 60 pictures, most of them full-

page illustrations, of deer, bull moose,

raccoon, wild cat, porcupine, pelican, blue

heron, white heron, gulls, ducks, king-

fisher, woodpecker, etc., taken by Mr
Shiras during his camera hunting trips of

the last fifteen years.

THE LURAY CAVERNS

THE Luray Caverns were visited by
about 450 members of the Na-

tional Geographic Society on May 19,

and again on May 26 by about 250 more
members, for whom accommodations
could not be provided on the first excur-

sion. Each party left Washington at 8

a. m. on a special vestibule train pro-

vided by the Baltimore and Ohio Rail-

road. The members were shown through
the caverns in squads of 25 each, accom-
panied by intelligent guides. It is prac-

tically the unanimous opinion of all that

in beauty and splendor the Luray Cav-
erns equal, if they do not surpass, the

most extravagant descriptions that have
been written about them. The forma-
tions vary as much in beauty and weird
design as the frost on a New England
window pane varies from day to day in

winter. The cave covers an area of 10

acres. Its lowest point is 166 feet below
the surface.

The Caverns of Luray are situated

about 120 miles from Washington, in the

famous Shenandoah Valley, in a region
renowned for the picturesqueness of its

scenery and celebrated for its historical

associations.

The caves were discovered in 1878,
and shortly thereafter were opened to the

public. The full extent of their subter-

ranean depths was not then known, or

even suspected, and not until thoroughly
equipped exploring parties had pene-
trated seemingly endless chambers and
labyrinthine passages were their bound-

less riches disclosed and made accessible

to visitors. Since that time the fame of

the caverns has penetrated the uttermost

parts of the earth, resulting in the visits

of many thousands each year. Persons
from all quarters of the globe—scientists,

explorers, and tourists—have wandered
through the wonderful chambers, and the

general verdict of their united testimony

is that Luray Caverns excel all others in

the combined extent, variety, scientific

interest, and beauty of their calcite for-

mations. Comparing this great natural

curiosity with others of the same class,

it is safe to say that there is probably no
other cave in the world more completely

and profusely decorated with stalactitic

and stalagmitic ornamentation than that

of Luray.
Every facility for visiting all the cham-

bers and seeing all the wonders in the

most comfortable manner has been pro-

vided. Cement walks have been laid,

stairways, bridges, and iron railings have
been erected where such help was neces-

sary, and the entire subterranean palace

is illuminated by both arc and incan-

descent electric lights. The interior is

singularly free from dampness or drip-

ping water, and no special preparation

for the visit is needed in the matter of

clothing. Plain clothing and stout shoes

comprise the necessary outfit, wraps being
superfluous, as the temperature remains,

winter and summer, at about 54 degrees.

Dr H. C. Hovey, a member of the Na-
tional Geographic Society, in the Ency-
clopedia Britannica, writes of the cave as

follows

:

"The stalactite display exceeds that of

any other cavern known, and there is

hardly a square yard on the walls or ceil-

ing that is not thus ornamented. The old

material is yellow, brown, or red, and its

wavy surface often shows layers like the

gnarled grain of costly woods. The new
stalactites growing from the old, and
made of hard carbonates that had already

once been used, are usually white as

snow, though often pink, blue, or amber-
colored. The size attained by single

specimens is surprising. The Empress
Column is a stalagmite 35 feet high, rose-
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colored, and elaborately draped. In the

canopy above the Imperial Spring it is

estimated that 40,000 are visible at once.

"The 'cascades' are wonderful forma-

tions, like foaming cataracts caught in

mid-air and transformed into milk-white

or amber alabaster. The Chalcedony
Cascade displays a variety of colors.

Brand's Cascade, which is the finest of

all, being 40 feet high and 30 feet wide,

is unsullied and wax-like white, each

ripple and braided rill seeming to have
been polished.

"The Swords of the Titans are mon-
strous blades, eight in number, 50 feet

long, 3 to 8 feet wide, hollow, 1 to 2 feet

thick, but drawn down to an extremely
thin edge, and filling the cavern with

tones like tolling bells when struck heav-

ily by the hand. Their origin, and also

that of certain so-called scarfs and blan-

kets exhibited, is from carbonates depos-

ited by water trickling down a sloping

and corrugated surface. Sixteen of these

alabaster scarfs hang side by side in

Hovey's Balcony, three white and fine as

crepe shawls, thirteen striated like agate

with every shade of brown, and all per-

fectly translucent. Down the edge of

each a tiny rill glistens like silver, and
this is the ever-plying shuttle that weaves
the fairy fabric.

"The waters of this cavern appear to

be entirely destitute of life, and the exist-

ing fauna is quite meager, comprising
only a few bats, rats, mice, spiders, flies,

and small centipedes. When the cave
was first entered the floor was covered
with thousands of tracks of raccoons,

wolves, and bears—most of them prob-
ably made long ago, as impressions made
in the tenacious clay that composed most
of the cavern floor would remain un-
changed for centuries. Layers of ex-
crementitious matter appear, and also

many small bones, along with a few large

ones, all of existing species. The traces

of human occupation as yet discovered

are pieces of charcoal, flints, moccasin
tracks, and a single skeleton imbedded in

a stalagmite in one of the chasms, esti-

mated to have lain where found for not

more than five hundred years, judging

from the present rate of stalagmite

growth." (The members were shown
the skeleton pieces, but it must be con-

fessed that a vivid imagination was neces-

sary to see the resemblance to a human
skeleton.)

"Geologically considered, the Luray
Cavern does not date beyond the Tertiary
period, though carved from the Silurian

limestone. At some period long subse-

quent to its original excavation, and after

many large stalactites had grown, it was
completely filled with glacial mud
charged with acid, whereby the dripstone

was eroded into singularly grotesque
shapes. After the mud had been mostly
removed by flowing water, these eroded
forms remained amid the new growths.
To this contrast may be ascribed some of
the most striking scenes in the cave."

NOTES ON THE PANAMA CANAL*

I
BELIEVE there are but few who ap-

preciate the tremendous possibilities

which the opening of the Panama Canal
means to all our country, and especially

to the Southern States. As an evidence

of how some men regard it, I will quote
a remark made in my presence by one of

the so-called captains of industry in this

country—one of the men who have been
most instrumental in the internal develop-

ment of this nation, one of the men who
have made our wonderful prosperity pos-

sible, one of the men who control the
greatest corporation in the South. In
speaking of his holdings in the Tennes-
see Coal and Iron Company, he said

:

"When the Panama Canal is completed,,

every share of my stock in that company
will be worth a thousand dollars." He
said the opening of that canal will make
Birmingham the Pittsburg of the South,
and will give it the same relationship to

the Gulf that Pittsburg now has to the

Atlantic coast. He said the immensity
of traffic which originates within 40
miles of Pittsburg, and which is the mar-
vel of the world, will be duplicated in the

*From an address by Hon. Theodore P.

Shonts, Chairman Isthmian Commission, to the
Chamber of Commerce, Atlanta, Georgia, May
30, 1906.
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same territory surrounding the city of

Birmingham. He said that when he ac-

quired his large interest in this property

he did so because of his abiding faith in

the development of the South and be-

cause of his confidence in the astonishing

growth which would take place there

upon the opening of the Panama Canal.

WHY THE COMMISSION RECOMMENDS THE
LOCK CANAL

The present Commission believes that

the type of canal the people of this coun-
try want is the one which will provide

adequate and safe passage for the largest

vessels on the seas, and which can be

constructed in the quickest time and at

the least cost. The Commission's recom-
mendation, in other words, has been based
on the idea that what the people want is

the near-by practical rather than the re-

mote ideal. It has therefore recom-
mended the construction of an 85-foot

level lock canal for the reasons that,

first, in its judgment, it can be completed
for about half the cost and in half the

time of the so-called sea-level canal ; sec-

ond, because it will be adequate for all the
commerce which can reasonably be ex-

pected to seek that, route during the next
150 years; third, because if the tonnage
should increase beyond such expectation,

it can be enlarged more cheaply and more
quickly than the so-called sea-level canal

;

fourth, because, from the operating point
of view, large ships can be put through
more safely and more quickly than
through the sea-level ; fifth, because when
the interest on the difference in cost of

construction is added to the cost of oper-
ating, the saving to the government every
year will be $2,340,000.
The so-called sea-level canal is a deep,

narrow, tortuous gorge, which large ships

cannot navigate, even according to the

estimate of the men who recommend that

type of canal, at a greater speed than four
miles an hour, and which will contain at

times, according to the same authority, a

current in one direction of two and six-

tenths miles an hour. I venture to say
that no large ship, occupying, as large

ships will. 40 per cent of the prism

through which it will pass, can navigate

at that speed, with that current, safely,

under its own steam.

The lock canal, on the other hand, as

recommended by the minority of the con-
sulting board and indorsed by our Com-
mission, will have 35 miles of free-lake

navigation, so that the difference in time
of putting large ships through the locks

will be more than offset by their speed
through the lake portion of their trip,

which is more than two-thirds of the en-

tire length of the canal.

In regard to the capacity, no man can
estimate with any degree of accuracy the
volume of tonnage which will go through
the Panama Canal. The only guide we
can have is the traffic of the Suez Canal.
Taking the development of the traffic in

the Suez during the 35 years of its exist-

ence as a basis and continuing the same
ratio of increase until the year 2000, the
volume of traffic passing through that

canal will be in that year, in round num-
bers, 42,500,000 tons ; or, estimating that

the Panama Canal, if constructed on the
plans which this Commission has recom-
mended, will be open for traffic in 19 16,

and estimating that the volume of traffic

passing through it the first year will

amount to 5,000,000 tons (which is the

best guess that experts have been able to

make), and applying the same ratio of

increase to that traffic which experience
has shown to have developed in the Suez,
the volume in the year 2000 will have
reached 32,500,000 tons. The estimated

capacity of the lock canal, as recom-
mended by our Commission, is 50,000,000
tons per annum. Unless the develop-
ment of the population of the world
changes the basis of our estimates, the

type of canal we recommend will be ade-

quate for all business that may be thrown
upon it during the next 150 years.

By simply raising the sides of our spill-

ways and increasing the depth of our
locks, we can increase the depth of water
in the canal so as to take care of still

larger vessels than the 40-foot ships

provided for in our present estimate,

whereas in a sea-level canal you would
have to excavate the whole distance for

every foot of increase made in depth.



3 6 4- The National Geographic Magazine

NOTICE TO MEMBERS

In order that their copies of the Magazine

may not be lost during the summer, members

are requested to advise the office of the Na-

tional Geographic Society, Hubbard Memorial

Hall, Washington, D. C, when they will be

absent for a month or more and their residence

closed, and at the same time to give their

change of address. Magazines are mailed as

second-class matter and the post-office will not

forward mail of this character unless the ad-

ditional postage is prepaid.

Washington, D. C, May 30, 1906.

Editors National Geographic Magazine:

Can you tell me the origin and meaning of

the word "Labrador?"
I notice from a map published about 1740

that the term was then applied to a body of

water in Cape Breton Island, Nova Scotia,

now known as the Bras d'Or Lakes, and that

the body of land now known as Labrador was

then called Terra Labrador.

The northern entrance to the Bras d'Or

Lakes, a long narrow passage forming an arm

of the sea, was termed during the French

occupation "Le Bras d'Or," the arm of gold.

Was this a ' French corruption of the earlier

name "Labrador?" The French name still per-

sists as "The Bras d'Or," often locally pro-

nounced "brass door."

The captain of a Cape Breton tugboat

thought that it was so named because it was

the "door" or entrance to the lakes, but why it

should be called the "brass" door he could not

possibly imagine! H. A. LargeXamb.

The region which is called Labrador was so

named by the Portuguese navigator Gaspar

Cortereal, who landed on the coast about 1500.

He called the region "Labrador" because it

was thought that the natives would make ex-

cellent workers or slaves. Cortereal made
several voyages to the coast, 1500 and 1501,

landing at points between Labrador and the

Bay of Fundy, but from his last voyage he did

not return. His brother Miguel, who sailed in

search of him in 1502, was likewise lost.

Labrador had been previously discovered by
John Cabot in 1497, but as he failed to name
the region, the name applied by Cortereal,

"Terra de Lavradores" (land of laborers or
slaves), clung to it.

The above is the usual explanation of the
origin of the word Labrador. Another tradi-

tion is that a Basque whaler, called "Labra-
dor," penetrated as far as Labrador Bay (now
Bradore Bay) , and that as this bay was later

much frequented by Basque fishermen, the
name was extended to the whole coast.

It is generally believed that Bras d'Or is a
corruption from the Indian and not of French
origin. The similarity of Bras d'Or and Lab-
rador is very striking, however, and it may be
that both words have the same origin.

Hydrology of the State of New York. Com-
piled by George W. Rafter. Pp. 900. 9x6
inches. Illustrated. Published by the New
York State Education Department, Albany,

1905. $1.50.

The report on the water supply of New
York State gives in detail the statistics and
surveys of the Hudson, Genesee, Oswego, and
Black rivers as well as of every other water-

way in the state worthy of consideration, the

volume bringing to the public a realization of

the importance of water as an economic min-
eral, to which New York State owes much of
its vast wealth. Papers on ship-canal projects

and their water supply, the future use of water
power in the state, with tables of the maximum
and minimum flow of streams, are also given
and statistical comparisons of catchments and
sources of supply. The volume is well illus-

trated and contains two detached maps show-
ing surface configurations and catchments, with
reservations for New York city water supply.

J. O. L.

"The New Brazil." By Marie Robinson
Wright. Pp. 450. gY2 x 12^2 inches. With
many illustrations. Philadelphia : George
Barrie & Son.

The view of Brazil presented by this volume
is that of a land of promise. Wonderful pro-
gress has been made during the past ten years,

and with further development of her natural
resources Brazil has the prospect of a pros-
perity for the twentieth century which may
equal that achieved by the United States during
the last hundred years.

The Amazon forests supply the world with
rubber, and Brazil sends abroad the major
portion of the coffee consumed ; Brazilian soil

is of such wonderful fertility that it responds
to the least cultivation; the mines yield quan-
tities of gold, silver, copper, and precious
stones ; the transportation facilities are greater
than those of any other South American
country, and the population is increasing at the
rate of seventeen million to the century.
The closing chapters on national customs-

and characteristics tell of the life of the cul-
tured families of Brazil and of the primitive
Indian of the Amazon. F. M. A.

"The Discoverers and Explorers of Amer-
ica." By Charles Morris. Lippincott. 1906.

$1.25.

An excellent book for youth as well as for
adults. Its 344 pages contain forty narratives
of discovery and exploration of the continent,
islands and waters of America. The whole
story of the gradual opening of a new world
is told, from the landing of Lief the Lucky, in

the summer season of the year 1000, to the
navigation of the Northwest passage by-

Amundsen, the Norwegian, in 1905.

F. M. A..
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Flashlight. Wild Cat or Lynx ?

Loon Lake, 125 miles north of Georgian Bay, Canada



Vol. XVII, No. 7 WASHINGTON July, 1906

'ATEOHAIL
©(SMIPIHBJB
MBAWi

frUQ

PHOTOGRAPHING WILD GAME WITH FLASH-
LIGHT AND CAMERA*
Copyrighted, 1006, by George Shiras, jrd

By Hon. George Shiras, 3rd

Member of Congress, 1903-1905

Mr Shiras zvas the originator of the sport of hunting wild game with the

camera, and for twenty years has devoted his vacations to this fascinating recrea-

tion. The methods and implements zvhich he invented have been adopted through-
out the world, and have greatly simplified and popularized this branch of photog-
raphy and sport. Mr Shiras has made it a point never to photograph animals in

parks or reservations, all of his shooting being directed against game in the strict-

est sense wild. The pictures printed in this number zvere all taken by him, and
it is the first time that he has permitted their publication. Several of the flash-

lights, those on pages 376, 377, 378, 379, 382, 383, 384, 385, 386, and 387, zvere

exhibited at the Paris Exposition in 1900, where they received a gold medal, and
they zvere again exhibited at St Louis in 1904, receiving a Grand Prise. The
reader of this article must admit that no line of sport requires greater patience,

perseverance and skill, or is rewarded with such rich and lasting trophies. The
game which Mr. Shiras has bagged during these twenty years, he shares zvith

many thousands the world over.

LOOKING back to that period,

many years ago, when the finger

eagerly pulled the trigger and
the eye anxiously sought to pierce the

momentary veil of smoke between the

gun and its intended victim, and then to

that later period, when the simple press-

ing of a button captured, for all time, the

graceful image of the hunted quarry, one
becomes conscious of a peculiar mental
evolution. Success in the hunting field

should properly be dominated by a keen
sense of pleasure which, if absent or but

a minor incident in the chase, indicates a
misdirected effort. We all know, today,

that the average successful and contented
sportsman will admit that the mere taking

of animal life is regarded as an appar-

ently unavoidable incident in the gratifi-

cation of desires existing wholly apart

from the shedding of blood. One purpose
of this article is to show that the time
has come when it is not necessary to con-

vert the wilderness into an untenanted
and silent waste in order to enjoy the

sport of successfully hunting wild birds

*An address to the National Geographic Society, April 6, 1906.
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Flashlight. Boat Rigged for Night-hunting with Cameras, showing Flashlight

Apparatus and Jack Lamp

and animals. So many advocates of

hunting with the camera have been heard
of late, that my voice need no longer be
raised in behalf of this sensible and at-

tractive pastime, were it not that the

majoiity of such writers, coming from
the ranks of the naturalist and the ama-
teur photographer, almost invariably

decry the sportsmen as a set of ruthless

butchers, blind alike to the beauty of wild
life and to the ethics of ordinary decency.
No greater error could exist or its effects

be more unfortunate. Sportsmen, the
world over, constitute a high order of
citizenship

;
generous, self-reliant, and

faithful, they have done much in keeping
up the virility of the race, and in leaven-

ing those debasing influences of over-

civilization. The all-inspiring motive of

every true sportsman is fair play and a

fair chance to the animal or bird whose
life may pay the forfeit in the contest.

The salmon must be lured from the foam-
crested pool with a fragile, artificial fly

and landed with a rod so light that per-

haps an hour may pass before the hand-
net is used; the grouse must be plucked
from mid-air by a tiny gun, and the

mountain sheep shot at 500 yards with a

bullet smaller than a pencil tip. Within
the ranks of civilized man, where do such
rules prevail ? In business competition,

in the race for social and public honors,

in all those contests wherein Mammon or
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Flashlight. Large Doe and Yearling Buck, Feeding at the Mouth of the Upper
White Fish River, Michigan
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1

Flashlight. Young Bull Elk, Feeding on Maple Leaves, Small Lake, Upper
Michigan
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Flashlight. Red Deer, Chinichoochichi Lake, Canada

When flash was fired the animal was mistaken for a caribou

Ambition holds the tiller and guides man
on to victory or defeat, how often is the

"square deal the guiding light ? Would
any one suppose if President Roosevelt,

after his graduation from aesthetic Har-
vard, had spent his life within the narrow
sphere of his birth that his career would
have been the same? Or that if he had
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The Hunter's Victim

Mortally wounded before a snow storm, it was never found by the hunter

merely lived within a Dakota ranch, with
his hand on the branding iron and his

mind upon the cash value of each season's

round-up, that his nature would have
been the same? Self-reliance, quickness
of purpose and of action, and a broad
view of man as Nature's noblest creation

seldom come to one who forms but an
insignificant atom in a conventional as-

sembly of mankind. While, therefore, it

becomes my part to point out an addi-

tional and perhaps wholly superior

method of enjoyment for the wilderness

hunter, 1 can but protest against any cru-

sade which by maligning the sportsman
may prejudice him against the camera,
or, what is even worse, lead him to give

up his yearly visits to Nature's realms,

wherein lies the inspiration for a better

and stronger life within the city's walls.

Many years had elapsed before the ad-

vent of the hand camera made game
photography at all practicable, but within

two seasons, after my experiments with
it, the full possibilities began to be most
apparent. It may, therefore, be of in-

terest in this connection to reprint a few
extracts from the first article ever pub-
lished advocating the use of the camera
in the field of sportsmanship :*

"A sportsman's life consists largely of

three elements—anticipation, realization,

and reminiscence. We look forward to

*Forest and stream, 1892.
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Deer Taking its own Picture

The thread attached to the camera stretches from bank to bank. The picture was taken in

June and shows the gaunt character of the deer during the fly season. Michigan

the trip by rail, by canoe, and then per-

haps a tramp on foot into the heart of the

wilderness. Then come the camp and
its pleasant environments, and that lucky,

radiant day when the early morning sun
casts a glint upon the branching antlers

of a mighty moose, as, half concealed in

the thicket, he furtively and slowly

browses his way along, the breathless

wait until the neck or shoulder become
exposed, the shot, and then—success

—

that is, sudden death ; or perhaps success

delightfully intensified by a hasty scram-
ble after the mortally wounded beast on
a blood-stained trail, at the end of which
we triumphantly find our victim dead or
dying.

"Would that we could realize that what
is game to the rifle is game to the camera f

Every true sportsman will admit that the

instant his noble quarry lies prone upon
the earth, with the glaze of death upon
the once lustrous eye, the graceful limbs

stiff and rigid, and the tiny hole emitting

the crimson thread of life, there comes
the half-defined feeling of repentance and
sorrow. The great desideratum, after

all, consists of neither meat, nor horns,

nor hide, for the very next day we may
be at it again, if able to do so without too
severe a tax on our conscience. There-
fore we reach the conclusion that much
of our large game, when skillfully hunted
and dispatched by the modern sportsman



Photographing Wild Game 375

•fe^fe^
• y*~3»lft-

f

fek

jfr

i * 2&P

ll
b§¥ -nidi

1%
Mm

B . # 1 •. i jew'*

<

'' *^4SU",: --.. -

The Author's Camp

Situated in the wildest portion of Michigan, eight miles south of Lake Superior

of decent instincts, owes its extinction to

an abnormal, if not fictitious, reason.

Surely we do not travel a thousand miles,

indifferent to time, labor, and expense, to

get a few hundred pounds of wild meat,

probably not half so toothsome as the do-

mestic cuts in the market stalls of our
own town or village, and costing fre-

quently more than their weight in pre-

cious metal. Neither can hide nor antlers

compensate us, except as visible evidence

of <>ur skill, for the taxidermist is ever

ready to supply specimens of more sur-

passing beauty at half the cost. Some
time we will come to recognize the fact

that the real enjoyment of the outing in

the woods or upon the water arises

mainly in the freedom from business cares

and the artificiality of city life, with the

opportunity of indulging in some health-

giving, exhilarating recreation, whatever
name it goes under. This is especially

true of the non-professional hunter of

large game.
"We contentedly cast a fly all day into

a swirling pool and may hardly get a
bite, when a stick of dynamite would have
covered the surface with a crate of trout

or bass. We hopefully sit for hours
shivering on the limb of a mountain oak
and may contentedly return empty-
handed, when the steel trap, staked pit,

or set gun would have done the work
equally well. The killing of large game
becomes improvident, wasteful, and cruel

whenever the amount shot exceeds the

reasonable use for food. Many would
exclaim that such a rule would put an
end to every sportsman's camp ; that per-

haps the very first day luck would bless

the greenhorn of the party with a fortui-

tous shot, and then the ten days' vacation

would slowly elapse, while the rifles

rested in the rack and the veterans sor-
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Flashlight. A Victim of the Gray Wolves Killed on the Verge of Safety

White Fish Lake

rowfully gorged themselves on musty
buck until the time arrived to pull up
stakes, pack the duffle, and depart for

civilization. This may be true, so far as

it relates to the cylinder of steel. Just
substitute the camera gun, with its accu-

rate tube of brass, and you are again
equipped for sport. The game bag is

never full, one's pleasures never satiated.

"Every camera hunter must admit that

more immediate and lasting pleasure is

afforded in raking a running deer from
stem to stern, at twenty yards, with his

5x7 bore camera than driving an ounce
ball through its heart at 100 yards. Then
think of the unlimited freedom of this

noiseless weapon. No closed season, no
restriction in numbers or methods of

transportation, no posted land, no pro-

fessional etiquette in the manner of tak-

ing your game, but you can pull on a

swimming deer or an elk floundering in

the snow, take a crack at a spotted fawn,
bag the bird on its nest, or string your

cameras out like traps with a thread
across the runway and gather in the ex-

posed game-laden plates at nightfall with-

out any scruples about being called a pot

hunter or a game hog.

"While it is true that whatever is game
to the gun is game to the camera, it must
be particularly noted that the latter's field

is much enlarged by the immense variety

of birds, animals, and reptiles which are

never considered fair prey for the hunts-

man. Game in the early days was de-

clared to be only such as was edible, and
this standard exists at the present time,

though certain predatory animals and
those possessing handsome pelts have at

times been pursued by sportsmen in the

vain effort to broaden the ever-narrowing
sphere of their activity. Non-game birds

and animals outnumber the edible class a

thousand times, and it is this great advan-
tage which_ makes..jan.cl .wih-.conjinue^to^

make camera hunting the more attractive

and permanent of the two methods of
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Flashlight. "A Midnight Wader"

Yearling buck, showing the large white tail, which gives this deer its name.
shallow water fifty yards from shore

Pictured in
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Flashlight. Doe

Bear Bay, near Lake Superior. Note kingfisher asleep in upper right hand.
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Flashlight. Porcupine Invades Houseboat

White Fish L,ake. Flash fired as animal starts for gang plank

pursuing wild life, and at the same time
largely counterbalance the greater diffi-

culty of photographing birds or animals

when compared with the ease of shooting

the same under similar circumstances

;

for the difference between stalking within
rifle range of a moose, a deer, or a bear
and getting within a few yards of the

same, in broad daylight, with the camera,
need not be pointed out. The restrictions

upon the gun which prevent the sports-

man hunting the golden eagle, the snowy
owl, the graceful flamingo, the gulls,

herons, hawks, and those hundreds upon
hundreds of birds, varying from the tiny

humming bird to the mighty condor, do
not apply to the man with the camera or
prevent him from picturing the myriads
of animal life, wherein the porcupine, the
wild cat, the coon, the wolf, the alligator,

or the sea-lion may be considered the fair-

est and most attractive kind of game, be-

cause requiring the same skill and the

same patience which leads the sportsman
to pursue to the death those varieties of

animals which a fictitious reason allows

them to kill for sport, under the assump-
tion that their edible qualities is a justifi-

cation.

"It is only within the last few years

that compact photographic appliances,

quick shutters, rapid dry plates and films

have made possible successful work on
large game, or otherwise some of us

might have reformed before. The longer

we have hunted and the greater our suc-

cess, the less able are we in after years to

recall many of such scenes with satis-

factory distinctness. We have taken too

many mental photographs, so that our
gray film fails to be clearly and perma-
nently impressed with the thousand
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scenes of slaughter the eye has success-

fully focused. Not so with the camera
hunter. Each year adds value to his suc-

cessful shots, and when he departs for

the happy hunting grounds his works live

on forever.

"Generally speaking, it is a patent fact

that in the more remote portions of our
country the largest of the great game fall

singly and in bands without any pretense

that the meat itself can be possibly used,

and this is especially true of the moose,
elk, caribou, and formerly of the buffalo.

In many instances the horns and hide be-

come a handsome trophy, but at a cost

far exceeding their commercial value.

Wherefore this anomalous state of af-

fairs ?

"If the incentive pulling the trigger is

the flesh pot or the purse, the case is in-

curable. To the professional hunter the

camera would be a hollow mockery, and a

plate containing the image of a deer in-

stead of a solid chunk of venison a Bar-
mecidal feast. Killing game by the pro-

fessional is purely a matter of business,

like cutting cordwood, and therefore

gauged upon a different, but nevertheless

much more rational, principle than the

one which governs most of us in hunt-
ing."

The above plea for the camera in hunt-

ing has since been supplemented by many
other sportsmen and naturalists, until, at

the present time, hardly a month goes by
that some new and forcible reason is not
given for the substitution of the camera
for the gun.

While a number of the present illus-

trations were taken in the daytime, this

method of photography is now so well

known that I will not attempt to describe

such pictures in detail ; but in view of the

fact that I was the first to attempt flash-

light pictures of wild game, and for

the first fifteen years was the sole occu-
pant of this attractive field of photog-
raphy, it may be of interest to the readers

of this article to learn something about
this rather odd way of picturing wild
animals, at a time when the hunter ordi-

narily is sound asleep.

When going out for the first time in

the dead of night, in the silent, trackless

forest, or upon the placid bosom of some
little lake, searching for game photo-
graphs, with the way feebly lighted by a
bull's-eye lantern on one's head, or the
lamp fastened to a stick in the bow of a
frail canoe, one is apt to think it is a ven-
ture unlikely to meet with much success,

however great the novelty of such an
expedition.

However, the pictures herein produced
are but a few of the many obtained in the
past, and indicate that night hunting with
the camera, while of course difficult, is

still not barren of results.

Like all pastimes worthy of permanent
existence, considerable skill and patience
is required, doubly rewarded, first by the
fascination of life amid Nature's secret

haunts, and secondly in the beautiful and
permanent game pictures which the cam-
era hunter obtains when his efforts are
properly directed.

A brief description of how these night
pictures were taken may not be out of
place. Ordinarily it is preferable to seek
the game along the water-courses, and,
as most wild game are largely nocturnal
in their habits, the writer has usually
sought his game in a boat rigged espe-
cially for such purpose.

In the bow of a light fourteen-foot
boat is set a frame upon which two cam-
eras are placed, focused at from thirty

to forty feet ; above this is placed a lamp
with a strong reflector, which throws the
rays directly in front of the boat.

The deer and the moose feed among
the lily pads and grasses along the edge
of the stream or lake. They are not ordi-

narily frightened by the approach of a
light, their curiosity being very strong
and the bright rays of the lamp blinding
them, so that they cannot see the boat or
its occupants. This method of approach-
ing game is well known to hunters, and
is called "hunting with a jack-light." It

has been the subject of some discussion

among the sportsmen as to whether this

method is legitimate, nearly all contend-
ing that it does not give the deer a chance

for his life, which true sport demands.
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Yellow Hammer or Flicker at Nesting Hole

RevelFs Island, Virginia. The picture was taken with a portrait lense, the camera being
concealed in a bush, four feet away, while the author, 20 yards distant, pulled the string
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The Great White Heron

Brackish pond, Cumberland Island, Georgia. This bird is nearly extinct in North America
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"Dignity Personified"

Young brown Pelican in downy stage. Indian River, Florida
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Young Pelicans protesting against the Camera. Flashlight of Pelican on Nest
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Osprey or Fish Hawk Flying over Nest

Eastern shore of Virginia
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Mallard Duck on Nest. Mallard Duck Nest with 14 Eggs

Northern Michigan
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Eggs of the Herring Gull Just Hatching. Young Herring Gull Out of the Shell

Five Minutes

Gull Island, Lake Superior
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The Egg of a Phoebe (Flycatcher) and seven consecutive days' growth of young
(life size)

Alger County, Michigan

That, however, is a question which does

not concern us at present, as our hunting
is not destructive.

Having selected a dark, warm night, a

flash-light hunter prepares his cameras,
lights the jack-lamp, loads his flash-light

apparatus with magnesium powder, and
in his canoe pushes out into the silent
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The bird left the nest on the eleventh day

waters of the lake or river. The paddle
sends the slight boat ahead so easily that

no sound is heard except a gentle ripple,

unnoticeable a boat's length away. The
wooded banks arc wrapped in deepest
shadow, only the sky-line along the crest

showing their course.

At the bow of the boat the bright eye

of the jack-light is turning from side to

side, cutting a channel of light through
the waves of darkness, showing, as it

sweeps the banks, the trunks of trees and
tracery of foliage with wonderful dis-

tinctness.
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Young Sandhill Crane

Central Florida. This southern species is nearly exterminated
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Flashlight. Coon Taking His Own Picture

String baited with old cheese. In more than thirty years coons had never been seen in

Upper Michigan

Soon the quick ears of the men in the

boat detect the sound of a deer feeding
among the lily beds that fringe the shore.

Knee-deep in the water, he is moving
contentedly about, munching his supper
of thick green leaves. The lantern turns

about on its pivot and the powerful rays

of light sweep along the bank whence
the noise came. A moment more and
two bright balls shine back from under

the fringe of trees ; a hundred yards away
the deer has raised his head and is won-
dering what strange, luminous thing is

lying out on the surface of the water.

Straight toward the mark of the shining

eyes the canoe is sent with firm, silent

strokes. The distance is only seventy-

five yards, now it is only fifty, and the

motion of the canoe is checked till it is

gliding forward almost imperceptibly.
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Flashlight. Albino Porcupine Pictured on Four Successive Seasons in Same Bay

White Fish Lake. The second of its kind ever reported
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Great Northern Hare

Upper Michigan. Turns white in winter. Animal photographed when eating salty paper
from the camp. Largely nocturnal
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Wing Shooting with a Camera. Robin Snipe

Eastern shore of Virginia. Circling over decoy. Several are dropping, i/iooo second
exposure
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Bonaparte Gulls

Halifax River, Florida. Note the bird pecking at crust of bread
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Flashlight. Great Blue Heron Asleep

White Fish Lake, Michigan. One of the wariest of birds,

wild bird ever taken. 1893

This is the first flashlight of a
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Flashlight. Snowy Owl

White Fish River, Michigan. Author was looking for deer. Flash held in one hand
and camera in the other. The owl fell 15 feet into the water, swore like a trooper, and
waded ashore
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Flashlight. Bull Moose

Matagamasing Lake, Canada. At edge of Muskeg watching jack light
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Flashlight. Cow Moose

Wahnopitae Lake region, Canada. When flashlight was fired the moose charged the

canoe, knocking the camera overboard. Negative immediately developed and saved. Note the

"bell"
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Flashlight. Bull Moose

Matagarhasing Lake. Animal feeding on lily roots in five feet of water. " Flash fired

just as head came up. Note water pouring off neck. Author was five seasons getting a
night picture of a bull moose
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At this point, if the hunting were with
the firearm, more largely employed, there

would he a red spurt of fire from under
the jack-light, and the deer would be
struggling and plunging toward the

brush ; but there is no sound or sign of

life, only the slowly gaining light.

Twenty-live yards now, and the question

is, Will he stand a moment longer? The
flash-light apparatus has been raised well

above any obstructions in the front of the

boat, the powder lies in the pan ready to

ignite at the pull of a trigger ; everything
is in readiness for immediate action.

Closer comes the boat, and still the blue,

translucent eyeballs watch it. What a
strange phenomenon this pretty light is

!

Nothing like it has ever been seen on the
lake during the days of his deerhood.
Fifteen yards now, and the tension is be-
coming great. Suddenly there is a click,

and a white wave of light breaks out from
the bow of the boat—deer, hills, trees,

everything stands out for a moment in

the white glare of noonday. A dull re-

port, and then a veil of inky darkness
descends. Just a twenty-fifth of a second
has elapsed, but it has been long enough
to trace the picture of the deer on the

plates of the cameras, and long enough to

blind for the moment the eyes of both
deer and men. Some place out in the
darkness the deer makes a mighty leap

;

he has sprung toward the boat and a

wave of water splashes over its occu-
pants ; again he springs, this time toward
the bank ; he is beginning to see a little

now, and soon he is heard running, as

only a frightened deer can, away from

the light that looked so beautiful, but was
in fact so terrifying. What an account
he will have for his brothers and sisters

of the forest of a thing which he himself
would not have believed if he had not

seen it with his own eyes. In the boat,

as it slips away from the bank, plates

are being changed and the cameras pre-

pared again for another mimic battle.

Sometimes the pursuit is varied by let-

ting the deer take its own picture.

A string is passed across a runway, or

other point where the deer are likely to

pass, which, when touched, sets off the

trigger and ignites the magnesium pow-
der. The same method can be used for

daylight pictures, except that here a slen-

der black thread is laid across the path,

one end of which is attached to the shut-

ter of the camera. The shutter revolves

as soon as there is any pressure upon the

thread, and a picture of any passing ob-

ject is taken instantaneously. Not the

least interesting part of this species of

photography is that the operator does not

know until he develops his plates what
manner of beast, bird, or reptile has

caused the shutter to open.

So the days pass on and the nights,

with all the scents of the woods and the

thousand charms of nature and of wild

life ; all the zest of pursuit, all the setting

of the wit of man against the wit of wild

beast, all the preparation for the chase,

and all the cunning of pursuit, to be re-

warded with tangible evidences of human
skill and patience which will long outlast

the details of the scene as caught by the

most powerful memory.
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SOUTH AMERICA

THE August number of this Maga-
zine will be devoted principally to

South America, in view of the attention

directed to that region by the Pan-Amer-
ican Conference at Rio Janeiro during

August and September. A map of the

continent, 12 by 18 inches and in 6 colors,

will be published ; the contents include

"South America 50 Years Hence," by Mr
Charles M. Pepper, author of "Panama
to Patagonia;" "The Niagara of South
America—the Falls of Iguazu," by Mrs
Robinson Wright, author of "The New
Brazil;" "The Republic of Chile;"

"Across the Peruvian Andes to the

Plain of the Amazon," by Prof. S. J.

Bailey, of Harvard College Observa-
tory, who established the El Misti ob-

servatory ; "The Shattered Obelisk of

Mont Pelee," by Prof. Angelo Heilprin,

and other articles.

GROWTH OF FLORIDA

THE report of the census of Florida,

taken in 1905 and recently made
public, shows a population of 556,690, ex-

cluding the counties of Dade, Escambia,

and Orange, the census of which is in-

complete. This shows an increase over

1900 of 15 per cent, a fairly rapid rate of

growth. Of the population, 56.5 per cent

are white and 43.5 per cent are negro,

showing a slight decrease in the propor-

tion of negroes since 1900, when it was

43.7 per cent.

As in other states, the population of

cities and towns has increased more rap-

idly than has the rural population. The
largest cities are Jacksonville, 35,301 ;

Tampa, 22,823, and Key West, 20,498.

Of these, Tampa has had a most phenom-
enal growth, having increased nearly 50
per cent in the last five years. H. G.

THE GOLDEN TROUT

THE finest trout in the world, says

Dr Barton W. Evermann, of the

Bureau of Fisheries, is to be found in a

little stream of the high Sierras in south-

ern California, called Volcano Creek.

The trout is named the "golden trout;"

and in beauty of coloring, gameness, and
delicacy of flavor it has no equal. So far

as is known, it exists only in this stream,

which is about 20 miles in length. Presi-

dent Roosevelt recently called the atten-

tion of the Bureau of Fisheries to this

unique specimen, with the result that Dr
Evermann was sent to California to study

its habits and environment, and to see

whether it might not be introduced else-

where. He reports that the trout is in

danger of extermination, and that fishing

in the stream must be prohibited by the

State of California for three years, if the

trout is to be saved. Dr Evermann has
also recommended that the Bureau of

Fisheries undertake the artificial propa-
gation of the trout, and cooperate with
the State of California in transplanting it

to a number of barren streams that can be
easily reached. The trout has been named
Salmoni roosevelti, in honor of President
Roosevelt. The Bureau of Fisheries has
published a handsomely illustrated report
on the trout by Dr Evermann.

RESTOCKING OUR RIVERS AND
WATERS WITH FISH

THE popularity of the government's
efforts through its Bureau of

Fisheries to maintain the supply of na-
tive fishes and to stock barren or de-

pleted waters is yearly increasing. By
delivering fish at the nearest railway
station free of charge to applicants and
rendering assistance in various other
ways, the Bureau encourages the utili-

zation of private and interstate waters.

The great commercial fishes are for the

most part planted by the Bureau's em-
ployees directly in public waters.

The regular fish-cultural work of the

Bureau is now addressed to about fifty

different species, while a number of

others are handled from time to time,

and new fishes are yearly added to the

list of those cultivated. The list in-

cludes the principal food and game
fishes in all parts of the country, and so

comprehensive have the operations be-

come that few economically important
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fishes of the lakes and streams are now
neglected. The salmon and bass fami-
lies have the largest number of species

among those handled, but twelve other
families also are represented.

About 1,750,000,000 fertilized eggs,
fry, fingerlings, yearlings, and adults

are distributed each year, each state

and territory sharing in the distribu-

tion. Pike perch rank first, with 400,-

000,000; then come white fish, 330,000,-

000; flatfish, 203,000,000; cod, 170,000,-

000; yellow perch, 145,000,000; lake

herring, 122,000,000; salmon (Chinook,
silver, and blue back), 135,000,000;
lobster, 116,000,000; lake trout, 41,000,-

000; brook trout, 10,000,000; shad,

33,000,000; white perch, 25,000,000;
pollock, 8,500,000 ; bass of various

kinds, 4,500,000.

In distributing the product of the

hatcheries six special cars are em-
ployed. These cars are provided with
small permanent crews, are equipped
with all necessary apparatus for the

safe carriage of young and adult fishes,

and are attached to passenger trains.

Many of the railroads, appreciating the

benefits arising from the stocking of

waters along their lines, render this

service gratis.

PAPER FROM COTTON STALKS

A RECENT number of the Manu-
facturers' Record makes the fol-

lowing interesting statement

:

It has been demonstrated that all

grades of paper, from the best form
of linen grade to the lowest, can be

manufactured from cotton stalks. In

addition to this, a variety of by-pro-

ducts, such as alcohol, nitrogen, ma-
terial for guncotton and smokeless

powder, can also be secured in paying

quantities.

The time is not now far distant when
paper plants equipped with all modern
machinery and devices for making pa-

per and the utilization of the other by-

products referred to will be built and

placed in operation throughout the cot-

ton-growing states of the South. The

establishment of these mills for the
manufacture of paper from cotton
stalks will develop a new industry of

enormous proportions and institute the
utilization of a waste product which at

the present time has comparatively lit-

tle or no value. It will prove the enter-

ing wedge of checking the present in-

creasing cost of paper.

It is estimated that on an area of

land producing a bale of cotton at least

one ton of stalks can be gathered. Upon
this basis of calculation this new in-

dustry can annually depend upon from
10,000,000 to 12,000,000 tons of raw ma-
terial. This will not only furnish neces-

sary supplies to meet all home de-

mands, but also permit of the export of

pulp or finished products to foreign

countries. At the present time there is

approximately $287,000,000 invested in

paper mills in the United States, with

but few plants located in the South.

The bulk of the material going into the

manufacture of paper at the present

time is spruce pine, which is annually

becoming more expensive on account

of the depletion of the forests and the

high prices which such timber com-
mands in the markets for other uses.

The utilization of a waste product such

as the cotton stalk, manufactured into

commercial paper, will be a boon of

inestimable value to the whole country.

The practical effect of this new in-

vention will be to increase the present

value of the South's cotton crop nearly

$100,000,000 annually. With the re-

moval of the cotton stalks from the

fields in the early fall, the death knell

of the boll weevil will be sounded.

THE SKELETON IN LURAY CAVE

Editor National Geographic Magazine:

In your June number a description is given

of a recent visit to the Luray caverns by 450

members of the society, in which you kindly

refer to my own early account of the same.

This is peculiarly gratifying. In the course of

it, however, you throw doubt on the finding of

a human skeleton in one of the lower chambers.

In the interest of science, permit me to state

the facts.

In October, 1878, Major A. J. Brand wrote
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to the New York Herald, saying : "Greatly to

our surprise, our candles flashed upon the per-

fect petrified skeleton of a man in kneeling"

posture, with head thrown back as if he had
died in agony. Several medical gentlemen have
examined it. * * * That it is the skeleton of

a man there is no doubt." My own visit was a

few weeks later. I wrote for the Scientific Ameri-
can, in a series of articles, a full description of

all the contents of Luray Cave. Of the skele-

ton I said : "In a gulch near the Imperial
Spring human bones are visible, including a

jaw with three tooth sockets, the femur, the

tibia, and the ribs—the latter fractured. The
remainder of the skeleton is concealed under
dripstone." I had these bones examined by
local physicians, who declared them to be the
remains of a young person, and our conclusion
was that the remains had been there for fully

500 years. On subsequent visits I observed
that relic-hunters had carried away such bones
as they could dislodge; and no doubt it would
tax the imagination to find now what was
carried away quarter of a century ago. But we
saw that skeleton in 1878. H. C. Hovex
Newburyportj Mass., June 26, 1906.

Rise of the New West. 14th volume of the
"American Nation Series." By Frederick
Jackson Turner. Maps and index. 366 pp.
New York and London : Harper & Bros.,
1906. $2.00.

For convenience in studying the history of
the nation from 1815 to 1830, Mr Turner di-

vides the country into sections—New England,
the middle region, the South and the West

—

and in his review of events and conditions of
that period greatest attention is given to the
West, not so much as a separate geographical
section as to show what bearing its opening,
colonization, and growth had upon national
affairs. When shortly after the close of the
War of 1812 the new land was offered, to all

who might wish to purchase, at $2.00 per
acre, with only one-quarter of that amount as
first payment, settlers flocked from the East
and South, and the "West" began to grow, and
soon became a recognized power in the eco-
nomic and political affairs of the nation, for,
to quote a sentence of Mr Turner, "by its

competition, by its attraction for settlers, it

reacted on the East and gave added impulse to
the democratic movement in New England and
New York." F. M. A.

Statesman's Year-Book for 1906. Edited by
J. Scott Keltie and I. P. A. Renwick. With
maps. Pp. 1604. 5x7 inches. New York:
The Macmillan Co., 1906. $3.00.

The most important change in the issue of
the Statesman's Year-Book for 1906 is the ad-
dition of 150 pages devoted entirely to the
United States, and giving the constitution and
government, area, population, religion, instruc-
tion, justice, charity, finance, defense, produc-

tions, and industry, and books of reference re-

lating to each state in the Union. This addi-

tion will make this annual publication of much
greater value to Americans and is much to be
commended. In the American edition the in-

formation about the United States, 223 pages
in all, is placed first. One of the most valu-
able features of "The Statesman's Year-Book"
lies in the fact that its statistics are brought up
to January of the year of publication. The
results of the dissolution of the union between
Sweden and Norway, the conclusion of the

Russo-Japanese War, the upheaval in Russia,
the mission to Tibet, the ecclesiastical changes
in France, the recent election in the United
Kingdom, and other important events have all

been duly incorporated.
There are excellent maps and diagrams

showing, among other things, the new Barotse-
land boundary; the political changes in the
Far East ; the tariff chart of the world ; the

new provinces in N. W. Canada ; the subdivis-

ion of Bengal ; the economic development in

the United States ; economic aspects of the

United States, and the races of Russia.

Hints to Travellers. Ninth edition. Edited
by E. A. Reeves for and published by the

Royal Geographical Society. Two volumes.
Pp. 742. 5x7 inches. Illustrated. London,
1906.

The Royal Geographical Society has found
it necessary to publish a ninth edition of "Hints
to Travellers," so great has been the demand
for this valuable work. A large amount of

new matter has been added, such as the more
recent surveys and accurate data relative to

heretofore unexplored regions. An introduc-

tory chapter on geographical surveying, suited

to modern requirements, and new astronomical
examples are given, while the forms for compu-
tation have been altered to give greater accuracy
in results. A new section on archaeology, with
new and important notes on anthropology, is

included. For those who are not familiar with
the work, it may be said that "Hints to Travel-
lers" is probably the most thorough, practical,

and valuable handbook of its kind ever pub-
lished. Volume I covers clearly every point

for surveys and astronomical observations and
illustrates the necessary instruments and their

adjustments. There are chapters on practical

astronomy, observations for time and longitude,

obsrvations for azimuth and error of compass,
and a formulae of plane and spherical trig-

onometry; also scales and projections of maps,
with many diagrams and tables. Under the

cover of volume I are detached maps of the

northern and southern constellations. Volume
II contains chapters on meteorology and
climatology, with tables and charts showing
temperature and winds. There are sections

giving valuable medical information, notes on
natural history, photography, glacier observa-
tions, and mountain travel. J. O. L.
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SOUTH AMERICA FIFTY YEARS HENCE

By Charles M. Pepper

Author of "Panama to Patagonia," "Tomorrow in Cuba," etc., Member
of Permanent Pan-American Railway Committee

IN
the first Pan-x\merican Confer-

ence, which was held in Washing-
ton in 1890, one of the most emi-

nent of the delegates from Latin America
declared that the 20th century would be-

long to South America, just as the 19th

century had belonged to the United
States. This sentiment will be re-echoed

by the Third Pan-American Conference
during the sessions at Rio Janeiro. In

the meantime Canada has come forward
with rapid strides, and Premier Laurier

asserts that the 20th century belongs to

Canada.
In the opinion of many people in the

United States, though they know almost

as little of Canada as of South America

—

that is, of the splendid domain which
stretches from the maritime provinces to

the Pacific and the regions of the Yu-
kon—the Dominion has the better claim.

But it is not necessary to quarrel with

either prophecy. Roth have vast pos-

sibilities.

With regard to South America, it may
still be difficult to convince North Ameri-
cans that this continent, whose area

comes within a fraction of equaling

North America, has a future which should

not be measured by the past ; or that fifty

years hence it will not continue to be the

region best known to the rest of the

world as the seat of earthquakes and
revolutions. There is no need to enter

here into political abstractions or theories

which involve the political future of the

Southern Continent. In a half century
from now, looking backward, it may be
interesting to see how speculative prin-

ciples have yielded to hard economic
facts. The point for the present is that

South America has a future which is

just becoming known to itself. In all its

possibilities, industrial and political,

this may be described as a geographic
future, and the geography is commercial
rather than political geography.
The influence of the physical aspects

of the continent always must be con-

sidered in relation to South America as

a whole. The 16th-century idea that the

precious metals constituted the principal

wealth of a nation has been very slowly

dissipated. The mineral resources of

the Andes and of the other mountain sys-

tems of South America will continue a

very potent incentive during the next half

century, but the greater development is

going to come from supplying what man-
kind eats and wears. South America's
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productive resources must be considered

in relation to the world's cotton crop,

wool clip, cereal products, coffee crop,

sheep and cattle, and rubber. Thus the

Amazon forests, the Brazil coffee planta-

tions, the Argentine wheatfields and
grazing ranges, and the Chilean nitrate

beds are all to be considered, as well as

the mines of Bolivia and Peru.

Some epoch-making economic events

will mark the coming half century. There
will be an overflow of capital from the

United States, and this will be an enor-

mous factor in securing the development
of the various countries. Up to this time

our capital has been so fully employed at

home that it could not be induced to ven-
ture abroad. Now a new condition, fully

recognized in the circles of high finance,

though not appreciated by the people at

large, is arising, and this new condition

is marked by the investment of large

sums of money in railway and similar

construction enterprises as well as in

mines. These investments are tentative

and preliminary, but they recognize the

growing necessity of finding an outlet

for redundant funds in the South Ameri-
can field.

There is also, of course, the Panama
Canal, which has incalculable possibili-

ties for the west-coast countries without
in any way impairing the growth of the

Atlantic regions.

North Americans are more familiar

with the Atlantic coast, and for various
reasons those countries already have
shown the most marked progress ; but the

general line of development during the

next fifty years may be described as inter-

South American and not restricted to any
one region.

THE BUILDING OF RAILWAYS

It was just about half a century ago
that the South American countries began
to build their first railways. The Argen-
tine Republic in 1907 will hold a railway
exposition at Buenos Aires to com-
memorate its first railroad, which was a
short and unimportant one. Brazil
started its lines somewhat later, while on

the Pacific coast there were various

schemes for piercing the Andes. One of

the first railroads constructed in South
America was in southern Peru, from
Arica to Tacna, and the prediction was
that it soon would cross the volcanic

coast Cordilleras and reach the great

central plain of Bolivia. Another line

was from Valparaiso and Santiago right

to the mountain wall of the Cordillera,

and this was expected to bore its way
through and reach the pampas of Argen-
tina. But half a century passed and the

Andes wall was still unconquered and
the skeptics renewed their doubts whether
it ever would be pierced.

On the Atlantic slope the engineering

difficulties were not so great and both
Brazil and Argentina from year to year

spread out their systems of railways
;
yet,

considering the resources of the regions

to be developed, these extensions were
not up to expectation, and the prophets

of doubt again raised their distressed

voices. Prophets of this class, however,
lacked the sense of proportion and failed

to note the really remarkable development
that had taken place. Few of them yet

have an idea of the enormous foreign

commerce that has been developed by the

Atlantic coast countries, which now
reaches approximately $800,000,000 an-

nually and soon will be $1,000,000,000.

THE DEVELOPMENT E BRAZIL

It may be that fifty years hence north-

ern Brazil—that is, the torrid region of

the Amazon—will not have a notably

greater population or a greater commerce
than now exists, for much of that vast

basin is not a white man's country and is

not susceptible of permanent settlement

by the Caucasian races. It is fifty years

since Alfred Russell Wallace wrote his

fascinating description of life on the

Amazon, and in another fifty years the

civilization may not be markedly differ-

ent. It is even possible that in another
half century the increasing appetite for

crude rubber will have caused the gum
forests to be depleted almost completely;

yet the measures adopted by the Brazilian
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government for preserving this industry

and for encouraging new cultivation are

taken especially with a view to fifty years

and a century hence. So it is more prob-

able that Para, at the mouth of the

Amazon ; Manaos, the fluvial capital ; and
Iquitos, the Peruvian rubber metropolis,

to which Commander Todd, of the United
States Navy, took the Wilmington a few
years ago, will show a growth propor-
tionate to that of the last half century. In

the case of Iquitos the half century can-

not be taken as the measure mark of

growth, since its existence only dates

back a quarter of a century.

With Brazil the greatest development
is more likely to be in the semi-tropical

and the temperate regions in the south-

ern part of its extensive territory. No
reason exists for imagining that in half a

century the country's position as the chief

source of coffee production will be al-

tered, and there is cause to believe that

vast cotton plantations also will exist

;

but the more rapid growth will be in the

states of southern Brazil where the cere-

als are raised. Brazil is so vast and, ex-

cept on the fringe of coast, is so unde-
veloped that it is difficult to guess at this

period how far the development will ad-

vance inland. It may not progress very
far in fifty years, and yet, with the very
large area which is contiguous to the

coast, even a relatively slight growth
would add very materially to the produc-
tive resources and the commercial oppor-
tunities of the country.

There is almost a certainty that a phase
of development which follows the line of

least resistance will be realized within the

next fifty years by the construction of a

railway trunk from Pernambuco to the

border of Uruguay. This is the grand
conception known as the Interoceanic

Railway, whose ultimate purpose is to

place Pernambuco in through railway

communication with Valparaiso on' the

Pacific, traversing a total distance of ap-

proximately 4,000 miles. The sections

through other countries may be over-

looked temporarily and this proposed
trunk line be considered with reference

to Brazil alone. It would run from Per-
nambuco along the course of the San
Francisco River, forming a northeast and
southwest artery, giving several Brazil-

ian states needed railway communication
by branches and by crossing the systems

of the states of Bahia, Minas Geraes, San
Paolo, Parana, and Rio Grande do Sul.

The distance from Pernambuco to the

border of Uruguay is 2,800 miles and the

technical conditions for railway construc-

tion are not difficult. The Brazilian gov-
ernment gave the project its indorsement
fifteen years ago, and some preliminary

studies and surveys of the route have
been made. It may lie dormant for a

quarter of a century or more, or it may
be taken up within the next ten years, but

it is certain to come within the next half

century and to add enormously to

Brazil's development, both in population

and in production and commerce.

THE GRANARY OF SOUTH AMERICA

The Argentine Republic is best known
of all the South American countries be-

cause it produces cereals and beef, mut-
ton, wool, and hides in competition with
the United States, Canada, and European
countries

;
yet it is difficult to keep pace

with the enormous growth of Argentine
agriculture during the last few years, just

as very many persons are still unable to

grasp the fact that instead of being a

little country somewhere down in South
America it is 28 times the size of Ohio,
and that while in the northern regions it

produces sugar and other tropical pro-

ducts, yet as a whole it is to be viewed as

another Mississippi Valley. The Argen-
tine Minister of Agriculture estimates the

wheat crop for the current year at 3,-

882,000 tons, the area under cultivation

being 14,028,000 acres. The foreign

commerce this year will exceed $550,-
000,000.

The population of the country is not in

excess of 5,250,000. Argentina easily

has room for 50,000,000 inhabitants. I

don't pretend to say that it will have
50,000,000 or anything like that number
fifty years hence

;
yet there must be an
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appreciable growth, for the country can
sustain a dense agricultural population

from its northern border clear down
through Patagonia, and settlements will

spread through all those regions. Buenos
Aires in 1856 had 100,000 inhabitants;

today it has more than 1,000,000. It is

no wild flight of fancy to prophesy that

in another fifty years its population will

be 2,500,000, and that on the Southern
Continent, 2,000 miles south of the Equa-
tor, there will be a city which may not be

exceeded by more than two cities in the

United States.

In considering the industrial and com-
mercial South America of fifty years

hence as relates to the Atlantic coast, it

would be better to disregard the lines

formed by the boundaries of countries

and to consider Argentina, Uruguay,
southern Brazil, and part of Paraguay
as one section, for in this region are the

enormous productive resources which
constitute it the world's granary, that

will be drawn upon as rapidly as the

United States and Canada require their

own agricultural products for home con-

sumption. The statistics of agricultural

output for this central region will be the

measure of growth. Another means of

measuring it will be the shipping statistics

of Buenos Aires and Montevideo.

THE WEST COAST COUNTRIES

I have had opportunity to consider

recently in a separate volume * the

economic effect of the Panama Canal on
the west-coast countries of South
America, and also have had frequent oc-

casion to outline the possibilities of the

Pan-American Railway project. For
that reason I shall give these subjects

only brief consideration here, starting

with the premise that the railways will

spread across the Andes and make some
of the regions on the eastern side tribu-

tary to the west coast. In stating that the

efforts to pierce the Andes from Tacna
and Valparaiso did not come up to the

expectations of a half a century ago, I

neglected to add that the beginning of

*Panama to Patagonia.

the present fifty-year period will be
marked by this through communication.
The trans-Andine tunnel through the

Uspallata Pass from the Chilean side to

the Argentine side at Mendoza will be
completed within less than three years,

and the railway from Arica and Tacna to

La Paz, in Bolivia, will be finished within
four or five years. These results are to

be accomplished under contracts already

let.

In the Intercontinental or Pan-Ameri-
can Trunk Line project undoubtedly
there will be long halts before all the gaps
in such sections as those between Cuzco,
in Peru, and Quito, in Ecuador, are com-
pleted; but all this is easily within the

vista of half a century. The spell of the

Inca civilization may come over the rail-

way builder in Peru, but from the ruins

of that civilization he may take lessons

in road construction which can be ap-

plied to railway lines.

It is an engaging theme to inquire

whether, in addition to the coast develop-

ment, within half a century the heart of

South America will really have the arter-

ies of commerce pulsating through it. Now
Bolivia, in the Andes, may be considered

as the heart of South America. Here,

too, there have been projects almost half

a century old for opening up this great

interior to the outside world. Thirty

years ago Colonel George Earl Church,
one of the most distinguished of Ameri-
can civil engineers, entered heartily into

the project of railway building in con-

nection with river navigation, which was
to insure the through route to the At-

lantic by way of the Amazon and its

affluents. The plan went down in dis-

aster due to financial and other reasons.

But today Bolivia has the assurance,

probably within ten years, of railway out-

lets to the Pacific at Arica, at Mollendo,

and probably at Callao, while on the At-
lantic side there is the certainty of reach-

ing the Plata at Buenos Aires through
the connection with the Argentina sys-

tems, and a later possibility of reaching

the Atlantic through Paraguay.
For the Amazon there is also now the
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certainty of realizing Colonel Church's
plan, for the Brazilian government will

be impelled by the outlets Bolivia is se-

curing in other directions to build the

long-deferred railway around the falls

of the Madeira to Santo Antonio. It al-

ready has made financial provision for

this purpose just as Bolivia has made
provision by contracts signed within the

last few months for the connection of a
series of links from Laka Titicaca to the

border of Argentina, and also to Puerto
Pando, on the Beni River, which is the
beginning of navigation to the Amazon.
At the very farthest, the opening up of
this heart of South America may be
placed at a quarter of a century instead

of fifty years hence.

THE NETWORK OF RIVERS

There is another phase of river trans-

portation which undoubtedly will be con-
sidered within the next fifty years. Gen-
eral Rafael Reyes, the President of Co-
lombia, in his explorations showed the

possibility of interfluvial communication
through all South America. Other ex-
plorers and writers have advanced vari-

ous propositions for bringing the Mis-
sissippi Valley, through the mouth of the

Mississippi, and the immense interior of
South America, through the mouths of
the Amazon and the Orinoco, into more
direct communication. It is very fas-

cinating to think of sailing from New
York or New Orleans up the Orinoco or
the Amazon, and thence in smaller boats,

and even canoes, with an occasional port-

age, dropping down to Buenos Aires.

Fifty years hence it is quite probable that

the canal, of less than 1,000 feet in

length, which the early Portuguese ex-

plorers proposed from the headwaters of

the Guapore, the largest affluent of the

Madeira, in the Brazilian state of Matto
Grosso, to connect with the streamlets

Aguapey and Estiva, which empty into

the Jauru, a tributary of the Paraguay,
will be completed and a through means
of navigation be obtained. The Portu-
guese made this canoe voyage without
much portage. Some years ago. in Rio

Janeiro, I saw the plans for the modern
canal connection, and they appeared not

only feasible in the engineering sense,

but practicable in the commercial view.

Yet this general fact is apparent—water
transportation by means of inland rivers

never reaches its full utility until the rail-

way systems begin to spread a network
among the river courses ; nor do coloniza-

tion and immigration follow upstream.

There are numerous regions in South
America easily accessible by river navi-

gation, yet the efforts to plant colonies

at their headwaters have failed. When
the railway begins to creep along, then

the people appear.

IMMIGRATION VERY NECESSARY

The whole question of immigration has

to be considered in discounting the South
America of fifty years hence. The move-
ment has been very slow, and even with
the better government which is now as-

sured in most of the South American
countries, it is not likely to keep pace
with the needs of production

;
yet in time

it will be secured, and probably there will

be a notable movement within the next
few years to Argentina, Uruguay, and
southern Brazil, and later to the inter-

Andine regions.

It must follow, if the development
which is to show that the South America
of fifty years hence has made much
greater progress than during the pre-

ceding half century does not prove an
illusion, that the minor streams of immi-
gration will turn into currents. The
native Indian stock of the South Ameri-
can countries must be overlapped. The
South America of the middle of the 20th

century will be less Spanish also, though
possibly not less Latin, for one of the

great sources of immigration which is

peopling Argentina and some sections of

Brazil is from Italy. The Panama Canal
is likely to bring this element around to

the west-coast countries. The northern

races—Scandinavians, Germans, and
natives of the British Islands—will find

much larger areas of settlement than

heretofore they have cared to seek. The
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Scotch sheep herders already have taken
very kindly to Patagonia, while Welsh
and Russian colonies also are established

in that region. It may even be that from
the United States there will be some
overflow of our own cosmopolitan popu-
lation, though the direct ocean routes

cannot be changed and Argentina and
Brazil must continue closer to Europe
than to the United States.

In conclusion, viewing South America

fifty years hence, both in relation to the

productive regions which will attract im-
migration and to the conditions of life

which insure a permanent population, it

may be said that the star of empire takes

its way south from the Caribbean to

Patagonia. That is the course for the

grain-raiser, for the wool-grower, and
for the grazer. It is also the course for

the miner who follows the trend of the

Andes.

A NEW PERUVIAN ROUTE TO THE PLAIN
OF THE AMAZON

By Solon I. Bailey

Associate Professor of Astronomy, Harvard College Observatory

The author of this article was sent to the west coast of South America in 1889
to determine the best site for the Southern station of the Harvard College Observa-
tory. He examined the west coast from the Equator to the southern coast of South
America, and upon his report Arequipa, Peru, was selected. Professor Bailey had
charge of the work there for eight years, and also established a meteorological
station on the summit of El Misti,at an elevation of 19,000 feet, where observations
have since been carried on. It is by far the highest scientific station in the world.

A COMMERCIAL conquest of

the heart of the South Ameri-
can continent is going rapidly

forward. While the coast regions have
been settled and civilized for centuries,

colonization has hardly touched the
great plains of the upper Amazon and
the lower valleys of the eastern Andes.
Only yesterday, indeed, this vast re-

gion was almost unknown ; today little

remains which has not been at least

partially explored. Nor is it now any
thought of the millions who in the fu-

ture may here make their homes which
is working for the development of the

country, but simply the desire to be
first in the exploitation of its natural

wealth, especially rubber.
Commerce naturally follows the lines

of great rivers, and nowhere else are

there such vast water systems as in

South America ; nor does it seem im-

probable that the same law will hold
true here, especially after the possibili-

ties of the tributaries of the Amazon
have been properly developed, and that

the commerce of southeastern Peru
and Bolivia will find its way to the
Atlantic, thousands of miles distant,

rather than to the Pacific, only a few
hundred miles away. This has been
true in the past, and is strikingly illus-

trated by Iquitos, in northeastern Peru,
which is practically an Atlantic seaport,

although in Peruvian territory and
2,000 miles from the mouth of the

Amazon. From southeastern Peru and
Bolivia, however, in the regions of the

Madre de Dios and the Beni, communi-
cation with the Atlantic is more diffi-

cult. This is due especially to the falls

of the Madeira, near the junction of the

two rivers named above. These rapids

block navigation at a distance of 2,000
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miles from the mouth of the Madeira.
Above the falls steamships may again
be used ; but the danger and loss in

passing the rapids are so great that,

until this difficulty is overcome, another
route is very desirable. The Pacific is

comparatively near, but a journey must
be made through dense forests and
wild gorges to the crest of the eastern

Andes and down to the Titicaca Pla-

teau, where railway transportation to

the Pacific is ready. Until recently no
direct route had been opened up.

Peruvian Station of Harvard College Ob-
servatory, near Arequipa

Altitude, 8,000 feet. In the background rises

the nearly extinct volcano, El Misti, 19,000

feet high. On its summit a meteorological sta-

tion was maintained for eight years.

At the present time there are several

ways of reaching the Madre de Dios
and its tributaries, but the most direct

and comfortable route is that which I

traversed in 1903 before its completion.

Since that time many improvements in

the road have been made.

From New York one may reach the
Peruvian port of Mollendo in about
three weeks. At the present time it is

necessary to cross the Isthmus of

Panama by rail, but when the canal is

completed through steamships from
Atlantic cities will doubtless call at all

important South American Pacific ports.

From Mollendo a railway journey of

seven or eight hours takes one across
the desert to Arequipa, the chief city

of southern Peru. Arequipa lies on the

western slope of the Andes, at an ele-

vation of 7,500 feet. This elevation

within the tropics furnishes an almost
ideal climate. The whole region west
of the Andes in Peru is, however,
desert and capable of cultivation only
by irrigation. Arequipa owes its ex-

istence to the small River Chile, whose
waters are exhausted in irrigating the

valley which surrounds the city.

A railway leads from Arequipa to

the Titicaca Plateau, which lies be-

tween the eastern and western Andes.
On the lofty and desolate Puna it

reaches an altitude of 14,660 feet before

it descends to the plateau. Lake Titi-

caca has an elevation of about 12,500

feet. This great region between the
different ranges of the Andes was the

home of the various Indian races that

under the domination of the Incas made
up the semi-civilized population at the

time of the Spanish conquest. Their
descendants, for the most part full-

blooded Indians, still dwell on the same
plateaus and lofty valleys, but in a

low social condition. They have lost

rather than gained by the coming of a

higher civilization.

CROSSING THE -ANDES

At Tiripata, on this plateau, it is

necessary to leave the railway and
cross the eastern Cordillera. Through
American enterprise, in connection with
an enlightened policy on the part of the

Peruvian government, a wagon road
has been constructed for a portion of

the route across the plateau, and will



Route to Plain of the AmazoN 435

pm

c

h4

a,

O

o



436 The National Geographic Magazine

Lake and Glacier in the Aricoma Pass of the Eastern Andes

Altitude of the pass, 16,500 feet



Route to Plain of the Amazon 437

Mule Trail of the Inca Mining Company, Eastern Slope of the Andes

In many places this trail passes along the side of a perpendicular cliff, several hundred
feet above the river
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be carried over the mountains to a
small Indian town on the eastern slope.

From this town a good trail for miles
will be built, down to some navigable
river on which small steamers can be
used. With the railway most of the
comforts of civilization are left behind.
In four or five days of mule-back travel

we mount the eastern Andes, winding
our way through the Aricoma Pass at

an altitude of about 16,500 feet. Here
the scenery, if the weather is fine, re-

pays the hardships of the trip. Snowy
mountains and enormous glaciers are
mirrored in the waters of lakes, which
change their colors with every whim of

cloud and sky. More often, however,
the traveler is wrapt in blinding snow-
storms, which shut out every glimpse
beyond the narrow limits of a few feet.

Hour after hour he clings half frozen

to his mule, his discomfort heightened
by the mountain sickness, which is one
of the terrors of these lofty regions. To
lose his way under these conditions
may mean death.

On reaching the eastern crest of

these mountains, if the view is clear,

one seems to be standing on the edge
of the world. The eye, indeed, can

reach but little of the vast panorama,
but just at one's feet the earth drops

away into apparently endless and al-

most bottomless valleys. We may call

them valleys, but this does not express

the idea ; they are gorges, deep ravines

in whose gloomy depths rage the tor-

rents which fall from the snowy sum-
mits of the Andes down toward the

plain. We might hunt the world over
lor a better example of the power of

running water. The whole country is

on edge. Here all the moisture from
the wet air, borne by the trade winds
across Brazil from the distant Atlantic,

is wrung by the mountain barrier and
falls in almost continual rain.

Near the summit of the pass only

the lowest and scantiest forms of vege-

table life are seen. In a single day,

however, even by the slow march of

weary mules, in many places literally

stepping "downstairs" from stone to
stone, we drop 7,000 feet. Here the
forest begins, first in stunted growths,
and then, a little lower down, in all the
wild luxuriance of the tropics, where
moisture never fails. The lower east-

ern foot-hills of the Andes are more
heavily watered and more densely
overgrown than the great plain farther

dowji. r^Here is a land drenched in rain

and reeking with mists, where the

bright sun is a surprise and a joy in

spite of his heat. In these dense forests,

with their twisting vines and hanging
lianas, a man without a path can force

his way with difficulty a mile a day.

In these foot-hills, at an elevation of

4,000 or 5,000 feet, is the Santo Do-
mingo mine. Here is an American
colony provided with comfortable, al-

most luxurious, dwellings, which are

flanked by the unsightly huts of native

miners and Indians.

From this abode of comparative lux-

ury we again started mule-back along a

new but splendid trail down into the

"rubber country." Four days of this

travel, through forests peopled with
nothing more frightful than jaguars

and monkeys, brought us to the end of

the trail. Day after day ten hours a

day in the saddle is sufficiently tire-

some, but it was with regret that we
left our animals to try the forest afoot.

Our first experience involved only a

walk of a couple of hours, but over a

trail so narrow, steep, and blocked with

trees and roots that we were soon ex-

hausted. We were glad enough to

arrive at a clearing on the bank of a

recently discovered stream called the

New River. After a delay of a day or

two at this post, we made our way
down stream a few miles to the junc-

tion of the New River with the Tavora,

on whose waters we intended to em-

bark. Six hours of walking over a path

known in the picturesque language of

my companions as "A hell of a trail"

brought us to the junction, where we
found another camp with a group of

workmen of various nationalities.
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THROUGH AN UNKNOWN COUNTRY

The party which I joined for the trip

down the rivers was under the direc-

tion of Mr Chester Brown, the general
manager of the Inca Rubber Company.
To him and to his genial brother
''Fred" I am indebted for some of the

most interesting experiences which the

present day furnishes. "The'route- we
took to the Madre de Dios had been
traversed but once previously by a

white man, and then only a few weeks
before by an engineer in the employ of

the company. At the place where we
embarked on the River Tavora we were
still well up among the foot-hills of the

Andes, and navigation, even in canoes
and rafts, was attended by many diffi-

culties and some dangers, owing to the

numerous rapids.

The canoes are dugouts shaped from
a single log. They are from twenty to

twenty-five feet long, two or three feet

broad, and readily carry half a dozen
men and several hundred pounds of

freight. For the passage up-stream
only canoes are used, and they are

propelled by paddles or by poles, ac-

cording to the depth and swiftness of

the water. For the journey down the

river, however, rafts are also used,

since the rapid current renders great

exertion unnecessary. Many of the

native woods are too heavy for rafts

;

indeed, a number of varieties sink at

once, so great is their specific gravity.

The variety used for rafts is nearly as

light as cork. A number of logs of this

raft-wood are fastened together by
driving through them long wood pins,

made of a kind of palm which is so

hard that it takes the place of iron.

Cross-pieces are then fastened on in the

same way, and the front end is made
pointed, so that the craft shall not be

stopped by collision with driftwood or

boulders. When finished the raft con-

sists entirely of wood, and no tool has
been used in its construction except an

axe.

With two rafts and two canoes, our

party set out one day about noon. The

trip began with the running of a swift
rapid, which was one of many to follow.

The canoes generally led the way and
pointed out the best route. In many
cases there were sharp curves, with
here and there the stranded trunks of

great trees and huge boulders. Many
of our experiences were sufficiently ex-

citing, and a fall into the river was a

common incident of the trip. Our
company included a crew of ten men, a

motley crowd of various colors and
nationalities. A nearly continuous
stream of profanity attended the vari-

ous maneuvers of our fleet, which
reached its climax in intensity and pic-

turesqueness when some sudden jar

projected one or more of the boatmen
into the water. At such times familiar-

ity with the language of the boatmen
would have been a misfortune. In the

swifter and shallower rapids of the

upper streams it was often necessary to

lighten the load by wading in the water
beside the canoes, which were guided
by hand or even by a rope carried along
the bank. This sort of travel, together
with frequent rains, caused all the

party to be soaked with water from
morning to night, and we were for-

tunate when the kits were kept dry, so

that the night could be passed in com-
fort. Ait one time during the expedi-
tion rain fell in prodigious quantities,

causing the river to rise nearly ten feet

within twenty-four hours. Progress
became difficult and extremely danger-
ous, owing to the swiftness of the cur-

rent and the trunks of trees carried

along on its surface. We were obliged

to make camp and wait. This we did

at a place which seemed sufficiently

elevated above the surface of the river.

The following night, however, the

water reached our camping ground and
compelled us to change quarters in the

darkness. Pitching a new camp at mid-
night, in a tropical jungle, in a pouring
rain, is a far from cheerful occupation.

The Tavora, a river found on no map
yet published, is one of the branches of

the Tambopata, a stately stream but
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A Rubber Tree
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Natives Living on the Tambopata River, a Tributary of the Amazon

little known. The Tambopata is a

tributary of the Madre de Dios, which
joins its waters with those of the Beni
and other rivers to form the Madeira.
The Madeira is one of the great rivers

of the world, and yet it is only one of

the sources of the mighty Amazon.
Until our embarkation we had been

continually in deep, densely wooded
valleys, our view always shut in by
their lofty sides. On the second day
down the Tavora, however, as we
swept out into the broader waters of

the Tambopata, the hills fell away sud-
denly, leaving before us only the level

Amazonian plain—one vast forest, ex-

tending unbroken, save for the river

courses, for hundreds, even thousands,
of miles. At rare intervals the banks

rise in bluffs fifty or a hundred feet

above the general level, but usually
it is an unbroken, forest-covered
plain, rising only a few feet above
the level of the river, and in time
of flood covered for great distances by
the swollen waters. It is a forest, so

far as I saw, without a single natural

opening or glade, except along the

banks of the rivers. For days we had
longed to see the hills melt away and
the plain appear ; a month later, while

working our slow way up the river, we
-watched with even greater eagerness to

catch again a glimpse of the blue hills

outlined against the sky.

THE C.HUNCHOS

In the shade of this ever-present
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The Peruvian Military Camp near the River Madre de Dios

forest live various groups of savages,
known as Chunchos. They dwell in

general along the banks of the rivers,

and indeed they seem almost as much
at home on, or even in, the river as on
the land. The reputation which they
enjoy is none of the best. We met
half a dozen groups during our expe-
dition, some of whom apparently had
never before seen white men. They
impressed me as simple and well-dis-

posed, if treated fairly, and surprisingly

intelligent. Indeed, several times while
attempting to converse with them by
means of signs I could not resist the

impression that they were merely mas-
querading under the guise of savagery.

From almost every standpoint, how-
ever, they are mere savages. They are

nomadic, roaming up and down the

rivers and building only the rudest

huts. They have no metal implements,
so far as I could learn, and few, if any,

made of stone. Some of them appear

to have no proper household utensils,

and such scant pottery as I saw was
very rude. Their clothing is made of
the fibrous bark of a certain tree, called

by them Ianchama. This is stripped off

in large pieces and pounded on flat

stones with great patience until the

coarser materials are removed and only
the inner, tough, but rather soft and
pliable, bark is left. This resembles in

texture a coarse cloth. Two pieces of

this material are sewed together to

form a sleeveless shirt which reaches
from the shoulders to the knees.

Shawls and loin-cloths are also made
from the same bark. These garments
are not always worn, however, for

when we approached a village unan-
nounced both men and women com-
pletely nude were sometimes seen.

Their ideas in regard to propriety

were satisfied by a loin-cloth, and sev-

eral young women of modest mien and
rather dignified presence stood and at-
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tempted to talk with us dressed in this

fashion. Another girl, without the

slightest suspicion in her manner of

any impropriety in the act, removed the

shirt she was wearing in order to ex-

change it for one made of cloth offered

to her by a member of our party. The
Garden of Eden still lingers here. These
Amazonian Eves have evidently never
heard of The Fall. Like other people,

however, they take pride in dress.

Jewelry also is worn, made of the teeth

of monkeys or of pretty shells. Nose
ornaments are worn, which no doubt
add some charm for Chuncho eyes, but
which are decidedly inconvenient when
eating.

Insects are a great pest, even to these

hardy children of the forest, who slip

into the water frequently to be free

from their stings and to cool them-
selves. Men and women, boys and
girls, threw themselves into the water,
unmindful of our presence, and swam
about in unencumbered grace.

Food is abundant with them—plan-

tains and yuccas, as well as game and
fish. The weapons of war and those of

the chase are much alike, consisting of

bows, spears, and arrows, all made of

an extremely hard variety of palm.
With these they wage war on un-
friendly neighboring tribes, and also

hunt the tapir, deer, monkeys, wild
turkeys, and fish. They roast the flesh

of animals and fish, either by placing it

directly in the fire or first inclosing it

in hollow pieces of cane or bamboo.
The heads of monkeys and of the larger

kinds of fish seem to be regarded as

dainties, and are simply placed in the

fire and roasted or burned to the proper
point. Monkey meat, when properly

cooked, is palatable enough ; but the

appearance and manner of a large

monkey is so human that when roasted

and served whole it gives a cannibal

air to the meat somewhat disagreeable

to me. No such thought, however,
comes to the Chuncho.
They have a curious combination of

rather bright and "taking" ways and

of low and filthy habits. Their con-

tinual bathing renders them free from
personal unpleasantness, though it is

doubtful if they enter the water with
any idea of cleanliness. Their sense of

humor is as quick as that of an Irish-

man. With no idea of our language,
they seemed to catch a joke at once and
were frequently laughing. This is in

great contrast with the Indians of the
Peruvian Plateau, who are slow in

thought and movement and seldom
laugh, at least in the presence of

strangers. Many of the Chunchos
whom we met apparently saw white
men for the first time. Certainly no
one of them had ever seen a bald man.
One of our party was decidedly bald,

and when he removed his hat a look of

surprise and amusement passed over
the faces of the whole group, accom-
panied by sly, if expressive, remarks.
Freedom from the use of hats may ac-

count for the absence of baldness

among them. It is an interesting fact,

however, that among the different

groups which we met, no person, man
or woman, appeared to me over forty

years of age. What became of the aged
I could not learn.

I have never seen a more interesting

affair than a luncheon which a party of

Chunchos took with us on our way
down the Tambopata. Our limited

stores of provisions contained marvel-

ous novelties for them. Sugar was
quite unknown to them. Each took

some in the palm of his hand and tasted

it slowly and cautiously; then a smile

of satisfaction lighted up his face, and

the sugar disappeared. Men and wo-
men, impelled by curiosity, mingled

freely and frankly among us, and al-

though among themselves the women
are probably accustomed to eat after

the men, with us they all came together

in apparent equality. For pickles they

expressed great disgust. Tea was taken

with indifference or contempt, but co-

coa with plenty of sugar pleased them
extremely. A little confectionery, in

the form of rather solid balls, was eaten
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with emphatic nods of appreciation,

with the exception of two or three

pieces which one of them saved. He
explained, by digging, a hole in the

ground and pretending to cover up one
piece, that these were to be kept for

seed, so that in the future they might
have plenty of so delicious a fruit.

Of their religious life or the lack of it

almost nothing could be learned from
the bands we met along the Tambo-
pata. At Maldonado, however, the

newly established military post of Peru
on the Aladre de Dios, were two or

three Chunchos from another river,

who had become residents of the camp
and had learned some Spanish. The
commandant of the post and I spent

some time trying to find out whether
these savages have any idea of religion.

The commandant, a good Catholic, at-

tempted to explain to them some idea

of God. They listened apparently in

vague wonder, and when asked if their

people had no such belief replied in the

negative. The idea of a future life after

death, so far as we could learn, was not

familiar to them. At the present time

there are several thousands of these

savages living in scattered groups of

twenty or more along the rivers flow-

ing into the Madre de Dios. Many of

them are just coming into intimate

contact with the white race. A condi-

tion little better than slavery awaits

them.

is it a white; man's country

For the present the chief interest in

this great, undeveloped region lies in

the fact that it is rich in rubber and a

few other natural products. But what

of its future? Is it "a white man's
country?" Parts of it undoubtedly
offer favorable conditions for white
laborers, so far as'climate is concerned.
From the crest of the eastern Andes
down to the level plains, every climate,,

from the frigid to the torrid, is passed
in succession. This zone, however, is

narrow and badly cut up into deep val-

leys with precipitous sides. Agricul-

ture has its difficulties. It is stated that

a farmer arrived one day at the Santo
Domingo mine in very bad condition.

Asked what had happened to him, he
replied that the night before his farm
had fallen on him. Landslides in this

region are certainly frequent. Prob-

ably enough water power is going to

waste on these slopes to do the work of

the world. Within a short distance

large streams fall in a continuous mass
of foam 10,000 feet or more. Nor does

it seem to me probable that the lower

plains will be found especially un-

suited to the white race. At present in

these endless forests insects swarm in

countless millions and malaria doubt-

less is prevalent ; but, with the forests

cleared away and with the comforts of

civilization, the conditions would be

much improved. The altitude is some
2,000 feet above sea-level and the heat

by no means extreme. During our

journey on the rivers the highest tem-

perature recorded was 96 F., and a
temperature above 90 was extremely
rare. One hesitates even in imagina-
tion to picture what manifold industries

may be found among these foot-hills in

coming centuries, and what millions of

prosperous dwellers may be clustered

on the plains at their feet.



FROM PANAMA TO PATAGONIA
The following article is abstracted from "Panama to Patagonia/' by Mr

Charles M. Pepper, recently published by Messrs A. C. McClurg & Co., of
Chicago. It is a very timely volume, tilled with useful and interesting information
about the west coast of South America. The quotations are copyrighted by A. C.
McClurg & Co.

THOUGH it is desirable to know
Spanish, which is the idiom of
South America with the ex-

ception of Brazil, the chance traveler
who wants to go down the coast, or
even take an occasional trip into the
interior, can get along with his stock
of English. In all the seaport towns
are English-speaking persons, mer-
chants or others. On the ships English
is as common as Spanish, and in some
of the obscurest places the tongue of
Chaucer may be heard. In one of the
most out-of-the-way and utterly for-
saken little holes on the coast I found
the local official, who was sovereign
there, teaching his boy arithmetic in
English. He had been both in England
and in the United States, and while his
own prospects now were bounded by
the horizon of the cove and the drear
brown mountain cliffs that shut it in,

he was determined that his son should
have a wider future. There are also
many young South Americans who
have been educated in the United States
and some of whom are met at almost
inaccessible points in the interior,

CONSERVATIVE PERU

In Lima, Peru, the Italians are by
far the most numerous among the
Europeans. They have largely the re-

tail trade and they are property-holders
in an unusual degree. A Little Italy

lies across the Rimac River.
A very large Chinese population ex-

ists in Lima. Much of it is the second
and third generation. Originally the
Chinese were brought to Peru as con-
tract coolie laborers, but of late years
the immigration has been of a normal
kind. The Chinese of this period have
discarded the queue and have adopted
the conventional dress. Some wealthy

Chinese merchants have an appreciable
influence in the commerce of the coun-
try. China keeps a consul-general in
Peru with semi-diplomatic functions,
and usually he has enough to do.

Peru is almost exceptional among the
South American republics for establish-
ing and maintaining the gold standard.
This is a brilliant and instructive chap-
ter of financial history. The beginning
was made in 1897, following the presi-

dential election in the United States.

General Pierola was president and was
strongly in favor of the gold basis.

Though Peru was a silver-producing
country, a law was passed providing
that gold should be the sole standard,
that the customs duties should be thus
paid, and that there should be no fur-

ther silver coinage.

In the ten years following 1895 the
banking capital of Peru increased at

the rate of 150 per cent, while the de-

posit accounts ran up from $4,500,000
to $14,000,000. The banks pay divi-

dends of 14 to 16 per cent. Volumes
might be written about the causes
which are leading to the commercial
and industrial prosperity of the country
and contributing to the political stabil-

ity. The convincing evidence of the

fact is the growth in the bank deposits.

VALPARAISO

Valparaiso (Vale of Paradise) is the

largest place on the Pacific coast, with
the exception of San Francisco, and it

is equally as fine a metropolis. Its

population is 140,000. The city lies at

the foot of high hills, which no one
climbs, because there are ascensors, or

elevators, as in Pittsburg and Quebec.
Unhappily it has not a Golden Gate and
a sheltered harbor. The finest part of

the city is the Avenida, or Avenue
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Brazil, at once shaded boulevard, busi-

ness thoroughfare, and promenade.
The city has many fine business

blocks of modern construction and the
government buildings are unusually
tasteful and harmonious. All bear the
impress of Italian architecture.

The port, as is natural, is cosmopoli-
tan. The German colony is largest,

and after that the Italian, in numbers,
though in influence they are hardly so
strong as either the English or the
French. The French community is

self-contained and is an important fac-

tor in commerce. The Britishers,

chiefly from Scotland, are in everything
except retail trade. Though the Eng-
lish language is common, Valparaiso is

the one city in South America in which
I heard German spoken oftener. The
shipping of Valparaiso is vast and
varied, a floating panorama of many
nations, like a miniature Hamburg.
The English lines maintain a regular
fortnightly service of cargo and pas-

senger vessels, and also a special ser-

vice of cargo vessels to Liverpool. The
steamers are of 5,000 tons and upward.
The distance to Liverpool by way of

the Straits is 9,500 to 9,800 miles, and
the sailing schedule is 35 days.

The Bay of Valparaiso is a discour-

aging one. It is surprising that so ex-

tensive a commerce can be handled
with such poor facilities. The shipping
approximates 1,000,000 tons yearly.

The engineering difficulties in the way
of creating a real harbor are well un-
derstood, though not easily overcome.
The rains wash the hills down into the

sea, but the detritus, or silt, does not
fill in what seems to be the bottomless
bed of the ocean, so profound is it.

There is no breakwater. At the begin-

ning of every winter season the ques-
tion is raised,What will be the harvest
of the disaster? It seems incredible

that vessels of 3,000 tons could be lost

in this bay, but that is what has hap-
pened. In May, 1903, voyaging down
the coast in the Tucapel, we were told

that the Arequipa, of 3,000 tons burden,

was the next ship following us. One

night a savage tempest arose, many of

the smaller vessels were wrecked, and
the Arequipa, foundered and went down
with the loss of a hundred lives.

In July, 1904, another destructive
storm swept along the coast. The
lower part of the city was completely
covered with mud and water, the sea-

wall was destroyed, and the railroad

badly damaged. The loss of life was
not great, but the destruction of prop-
erty was serious.

In the period from 1823 to 1893 the

shipping statistics show the loss of 378
water craft in the Bay of Valparaiso,

of which 100 were rowing and sailing

boats. The money value was incalcu-

lable.

The Chilean government has at last,

however, after many discouragements,
accepted the plans of Mr Jacob Kraus,
the Holland engineer, for conquering
the difficulties which Nature has placed

in the way of making Valparaiso Bay
hospitable instead of hostile to the

ships that bear the commerce of many
seas. The estimated cost of the harbor
improvement is $15,000,000 gold,

though the initial provision was for

$11,000,000. The scheme contemplates

the construction of a series of sea-walls

in the bay. The water is so deep that

it is considered impracticable to build a

single breakwater across the mouth of

the harbor.

the startling deathrate of chile

The figures on the Chilean death rate

are startling. The annual death rate

has been placed as high as 70 per 1,000

and frequently it is given as 50 per

1,000. This is correct for the majority

of the towns and cities, but does not

apply to the country as a whole. The
official statistics for a period of ten

years, which I examined, did not ex-

ceed an average of 35 per 1,000; but

even that is nearly double the normal
death rate in the temperate countries

;

and Chile, not being in the Torrid Zone,

is not subject to yellow fever and
similar tropical epidemics. The figures

showed that the birth rate and the
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From " Panama to Patagonia," by Charles M. Pepper. Copyright, 1906, by A. C. McClurg & Co.

Cacao or Chocolate Trees, Ecuador

One-third of the world's supply of chocolate comes from Ecuador

death rate were almost balanced, since
the birth rate ranged from 35 to $J per
1,000. In 1895 the total births reported
were 110,000 and the deaths 92,000,
leaving an excess of 18,000 births over
deaths. In 1898 the birth excess was a
little larger; but in 1901 the births were
116,000 and the deaths 111,000, giving
an excess of only 5,000. In previous
years the births were not larger and
have even fallen below the deaths. In

a subsequent year a more normal con-
dition was shown, the births number-
ing 115,813 and the deaths 88,607. In

the two big cities no normal increase

was contributed to the population. In

Valparaiso 1'rovince, with 243,000 in-

habitants, during a twelve-month pe-

riod there were 9,475 births and 9,674

deaths. ( )ne year an epidemic of

measles caused frightful ravages. Tn

the year 1900, in the city of Valparaiso,
the births were 5,610 and the deaths

7,170, and of the latter 2,245 were in-

fants under one year of age. During
this annual period the death rate per
1,000 in Valparaiso was 54.4. In San-
tiago Province, with a total population
of 434,000, the births numbered 16,074
and the deaths 17,798. This excess was
due to the city of Santiago, where there

were 11,000 births and 12,500 deaths in

a total urban population of 262,000.

The mean average death rate is a little

higher than in Valparaiso, though the

latter is subject to the vicissitudes of

seaports. In a given year only one city

of more than 10,000 inhabitants showed
a death rate of less than 50 for each

1,000. This was Antofagasta, in which
the proportion was 44 out of every

t .000.
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NATIVE BOLIVIAN VANITY

The prized possession of the Bolivian
Indian woman and her chief pride also,

whether she is pure Indian or chola, is

her petticoat. Her dowry is in this

garment. Like the Dutch woman of
tradition, she carries her wealth about
with her. These petticoats are of all

colors of the rainbow and divers other
hues not found therein. I first noticed
them at Nazarene, and remarked the
love of color, which must be inborn,
for the garments were of yellow, pur-
ple, violet, fiery red, crimson, scarlet,

subdued orange, glaring saffron, blue,

and green. They were very short,

reaching barely below the knee, and
no difference was observed between
childhood, maidenhood, matronly mid-
dle life, and wrinkled old age. Glanc-
ing from my window in Tupiza, I

thought it was a parade of perambulat-
ing balloons.

These women have a habit which the
bashful traveler does not at first un-
derstand. When he sees one of them
calmly removing a petticoat he is apt
to turn away, but he need not do so.

It may be that the advancing heat of

the day has caused the wearer to dis-

card the outer skirt, but more likely it

is the vanity of her sex, and the desire

to make her sisters envious by show-
ing what is beneath, for each new ves-

ture disclosed is more brilliant than the

one which overlapped it. I sat in the
plaza at Tupiza and watched two In-

dian women try to make each other

envious. The first one removed the

outer petticoat, which was of purple.

This divestment disclosed another gar-

ment of blazing red, and after that

came a brilliant yellow. The other wo-

"Commercial America in 1905,'' by
Hon. O. P. Austin, is the title of a mono-
graph just published by the Bureau of

Statistics of the Department of Com-
merce and Labor. It gives the commerce,
production, transportation, finances, area,

and population of each of the countries of

North, South, and Central America and
the West Indies. The total commerce of

America for 1905 amounted to $5,050,-

027,000, of which $2,806,119,000 was that

man started with a green petticoat, and
gradually got down to a mixture of
blue and yellow. By that time I had
begun to fear for the consequences, and
made a pretense of turning my back by
strolling to the hotel.

THE MEXICO OF SOUTH AMERICA

Bolivia, in the character, variety, and
extent of her resources, is the Mexico
of South America. Her mines yielded
the precious metals for hundreds of

years. She was the casket of gems held

in pawn by the Spanish crown. She
poured the riches of prodigal mother
Nature into the lap of the mother
country.

The present Bolivian silver produc-
tion, which is 8,000,000 to 9,000,000

ounces annually, forms a very small

proportion of the world's total output

;

but, with the building of railroads and
the assured decrease of transportation

charges, it is a safe prophecy that within

a few years the output will be doubled,

if not quadrupled. Here Mexico again

furnishes the illustration.

FOREIGN INVESTMENTS IN SOUTH AMER-
ICA

While the statisticians vary widely in

their estimates, it is reasonable to con-

clude, from an examination of the lead-

ing ones, that Great Britain has $2,000,-

000,000 in South American invest-

ments, of which $300,000,000 to $350,-

000,000 may be assigned the west

coast; Germany has from $475,000,000

to $500,000,000, with possibly $150,-

000,000 in the Pacific countries ; and

France, with about the same amount,

has west coast investments reaching

$100,000,000, her Chilean holdings

amounting to $42,000,000.

of the United States, and the remaining

$2,243,908,000 contributed by the other

countries of North, South, and Central

America and the West India Islands. All

America exports considerably more than

it imports, the figures being $2,865,-

650,000 and $2,184,377,000. The com-
merce of the United States consists of

$1,626,984,000 exports and $1,179,135,000
imports. The monograph is distributed

on application.



THE FERTILE PAMPAS OF ARGENTINE
An excellent Commerical Guide to South America is published by the Phila-

delphia Commercial Museum. The author is Edzvard James Cattell, assisted by
H. S. Morrison and A. C. Kauffman. It is 10 by 12 inches, consists of 300 pages,

and contains large maps of each county. Detailed information is given on almost
every conceivable subject. The follozving paragraphs are abstracted from the book:

THE most easterly point of Brazil

reaches a longitude much
closer to the line passing

through Liverpool than the line passing
through New York city ; for South
America and Africa are separated by a
shorter span of water than that sepa-
rating New Orleans from the northern
coast of South America. Buenos Aires,

capital of the Argentine Republic, on
the same parallel of latitude as Cape
Town, is 650 miles nearer to that city

than to the city of New York. So great
is this easterly range of the Western
Continent that more than three-quar-
ters of the western coast of South
America lies to the east of New York
•city.

The area of North America in round
figures is 8,300,000 square miles, that of

South America being seven per cent

less, or 7,700,000 square miles. In

mean altitude above sea-level both con-

tinents show practically the same
record. Further, they are alike in being

of triangular shape, with the apex in

each case lying toward the South Pole.

Although North America has an ad-

vantage in area, the point most distant

from the coast in North America is

practically the same distance from the

coast line as in the most interior point

in South America. It is also necessary

to take cognizance of the contrast ex-

isting between the river systems of

North and South America. In South
America the heaviest rainfall takes

place in that section which offers the

broadest catch-basin, or drainage area,

and this area lies in the heart of the

continent, remote from the sea. In

North America the division of greatest

rainfall is of contracted area and lies

close to the sea. This physical contrast

lifts South American waterways into

the position of great arteries of trade

—

commercial highways to the sea from
centers of trade and population a thou-
sand miles inland and often inacces-
sible to railroads.

The Argentine Republic has an area
of 1,129,400 square miles, or about one-
third the area of Brazil ; it is four times
the size of its western neighbor, Chile

;

twice the size of Bolivia, on the north

;

nine and a half times that of Paraguay,
and fifteen and a half times that of

Uruguay, both lying to the east. If

transferred to the Northern Continent,
this Argentine area would cover the
Pacific coast territory from the Cana-
dian line to the southern extremity of

Mexico, including the states of Wash-
ington, Oregon, and California and all

the states of Mexico. It could be di-

vided into twenty-five states, each as
large as Pennsylvania. From north to

south it measures about 2,200 miles, or
a distance exceeding that separating
New York and Denver. In the northern
part, or that nearest the Equator, the

country has a width of 1,000 miles,

equivalent to the distance between New
York and St Louis ; at the extreme
southern limit of continental Argen-
tine, however, the eastern and western
boundaries are only 200 miles apart.

Its coast line is equal in length to a

line drawn from Key West, Florida, to

Halifax, Nova Scotia. The wide range

of climatic conditions prevailing in the

Republic is indicated by the circum-

stance that its territory stretches over

as many degrees of latitude as separate,

on the Northern Continent, the most
southerly point of Florida and the cen-

ter of Hudsons Bay.

the; natural divisions of the republic

Although the larger portion of the

Argentine Republic is popularly de-

scribed as "the plains," the country
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falls naturally into three great latitu-

dinal divisions, each possessing marked
characteristics of conformation and in-

dividuality of vegetation. The division
of greatest importance and area is that
bearing the name of the "Pampas" and
occupying the central section of the
Republic. From an elevation of about
2,000 feet in the foot-hills of the Andes
the pampas sweep eastward to sea-level

at the Atlantic. For the greater part
they are treeless and covered with a
growth of coarse grass which improves
rapidly under grazing. The soil in

most sections is rich alluvium, often
from three to six feet in thickness,

formed by decaying vegetation. This
soil rests upon sedimentary deposits of

earth scoured from the Andes and ad-

jacent highlands. On these great pam-
pas, or prairies, are pastured the ma-
jority of the cattle and sheep for which
the Argentine Republic is famous,
while districts under cultivation now
produce more than half of the corn
raised in the Republic.
The second division, which occupies

the northern third of the Republic,

passes under the general title of the

river basin of the Parana. Here im-

mense tracts of country, similar to the

southern pampas, are devoted to the

raising of wheat and the pasturage of

cattle, while the fertile banks of the

Parana and the Paraguay rivers are the

scene of extensive agricultural coloni-

zation. Still farther north lie the sugar
lands and the sections rich in timber.

The soil of the river-basin country is

sedimentary deposit of unusual breadth
and depth, for the rivers have so fre-

quently shifted their course that the

deposit covers an area of 750 miles

long and 400 miles wide, ranging from

30 to 100 feet in depth.

The third natural division of the

country comprises the Patagonian
plains, which form the southern portion

of the Republic. These great plains of

gravel and sand once formed a bed of

an ocean which rolled against the An-
des ; they require irrigation to become

productive. A number of small valleys
of extreme fertility exist, however, in
this division. Four salt lakes situated
in this section are of commercial value.
While the country justifies the general

description of a country of great plains,

within its limits are to be found the high-
est mountains in the Southern Hemi-
sphere, conspicuous among them being
the giant uplifts of Aconcagua, 22,860
feet, the highest point in America.

IvA PLATA—THE SECOND RIVER SYSTEM OE
THE WORLD

The second largest river system in
the world finds its way to the sea near
Buenos Aires, capital of the Argentine
Republic, bringing to that port com-
mercial tribute from 10,000 miles of
inland waterways—rivers which, ulti-
mately consolidating in La Plata, dis-
charge into the Atlantic a volume of
water 84 per cent greater than that dis-

charged into the Gulf of Mexico by the
Mississippi River. This vast river sys-
tem is almost wholly the gift of neigh-
boring states, the volume of water in

the greatest river of the system being
as large where it enters Argentine ter-

ritory, 825 miles inland, as at the river

mouth, loss by evaporation equaling
gain from intervening streams. The
circumstance that these rivers are full-

grown when they first cross the bound-
ary line of the Republic—due to the
equatorial drainage area having an
annual rainfall of 60 inches—renders
them of large commercial value. On
the Parana, for example, vessels draw-
ing 21 feet can reach the port of Ro-
sario, 230 miles from Buenos Aires ; ves-

sels drawing 19 feet, Santa Fe, 350
miles; those drawing 15 feet, Corrien-

tes, 850 miles, while craft drawing 8
feet navigate affluents of the Parana to

points in Brazil distant over 2,000

miles from Buenos Aires.

BUENOS aires

Buenos Aires, capital of the Argen-
tine Republic, with a population on
September 30, 1902, of 861,513 and an
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area of 72 square miles, is the largest

and most important city of South
America, the largest city in the South-
ern Hemisphere, and the second larg-

est city of the Latin race in the world.
Measured by foreign trade standards,
it ranks second among American cities,

its outward and inward tonnage being
more than half the size of that credited

to New York and four times as great as

the tonnage of San Francisco. Liver-
pool, a representative old-world ship-

ping center, ranks below Buenos Aires
in area and population, and its tonnage
is only 50 per cent greater than that of

the Argentine capital. As regards
situation, Buenos Aires lies as far south
of the Equator as Norfolk is north of

the Equator. It is distant from New
York 5,868 miles ; from Liverpool,

•6,154 miles; from Hamburg, 6,500
miles ; from Cape Town, South Africa,

5,218 miles; from Sydney, New South
Wales, 6,300 miles, the last two cities

named being on the same parallel of

latitude with Buenos Aires. The city

spreads over a level plain situated on
the right bank of the great La Plata
Estuary, 150 miles back from the sea
and 125 miles west of the city of Mon-
tevideo, Uruguay, which lies on the
northern side of the same estuary. It

extends 11 Y
/\ miles from north to south

and \$y2 miles from east to west, with
a circumference exceeding 38 miles.

The low-lying character of the city's

situation, which ranges from 15 to 50
feet above sea-level, combined with the
shallow and shifting character of the
•channel of La Plata, has forced the con-
struction of extensive and enormously
expensive harbor works ; these works
now provide facilities for handling
shipping in excess of 20,000,000 tons a
year.

Buenos Aires is the commercial as
well as the political center of the Ar-
gentine Republic, being the gateway
and primary market for the larger por-
tion of the trade of the Republic. x\l-

though the largest Spanish-speaking
city in the world—double the size of

Madrid—almost every language is

spoken within its limits, four-fifths of
its citizens being of foreign birth. Ital-

ians are more numerous than natives
and there are 100,000 Spaniards resi-

dent within the city. Eighty per cent
of the immigrants to the Argentine Re-
public come to Buenos Aires and it is

the permanent home of 18 per cent of
the population of the country.

THE ANNUAL HARVEST

Taking agriculture, one of the great
industries of the country, as an illus-

tration, we find the total area under
crop to be only 17,464,958 acres. This
is one-twentieth of the area available

for crops. Indeed, it is estimated that

in the provinces of Santa Fe, Cor-
rientes, Cordoba, and Buenos Aires
alone there exist over 157,000,000 acres

of land capable of growing fine crops

of wheat without artificial watering.

From an area one-quarter the size of

this, the United States now raises one-
fifth of the world's wheat supply. To
rightly measure, then, Argentine prob-

abilities in the matter of agricultural

development, we are thrown back upon
the development already existing in

certain provinces where wealth and
energy have concentrated. Following
this line of investigation, we discover
that the Province of Buenos Aires, with
an area of 69,000,000 acres, about two-
thirds as large as California, in 1901

had 1,974,404 acres under wheat, pro-

ducing 27,996,288 bushels; 1,683,287
acres under corn, producing 51,690,298
bushels ; 259,390 acres under linseed,

producing 3,650,968 bushels ; 27,529
acres under oats, producing 577,654
bushels

; 7,286 acres under barley, pro-

ducing 66,782 bushels. This same prov-

ince carried 52,630,451 sheep, 7,745,896
cattle, 1,675,385 horses, 248,720 pigs,

11,955 goats, 10,273 asses and mules.

Within the limits of this one province,

including the capital city, Buenos Aires,

there were located, when the census of

1895 was taken, 14,000 manufacturing
establishments, employing a capital of
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$65,000,000, with 97,000 employees and
1,560 separate pieces of machinery, and
yet this small section of the Republic,
with its large agricultural, pastoral,

and manufacturing development, con-
tained a population of only 2,000,000, or
less than one-third the population of
Pennsylvania.

THE FALLS OF IGUAZU

By Marie Robinson Wright

Author of "The Republic of Chile," "The New Brazil," "Picturesque
Mexico," etc.

IN
the heart of South America, at the

meeting place of three republics,

Brazil, Argentina, and Paraguay,
Nature has chosen the site for a master-
piece of scenic grandeur, to be compared
only to the mighty Niagara in majesty,
and pronounced by some of the" few
travelers who have seen it to be even
greater than its North American counter-
part.

The Falls of Iguazu occur at the junc-
tion of Iguazu River with the Upper
Parana, in a territory famous as the
original locality of the Jesuit missions,

established in the sixteenth century, the
ruins of which may still be seen by those
who visit the falls. The history of these
missions alone makes them sufficiently

interesting to warrant a journey thither,

and the fact that they have survived cen-
turies of disaster from fire and storm
speaks volumes for the enduring char-
acter of the work done by the simple
natives of what was then a savage
country, under the civilizing influence of
the celebrated Company of Jesus.

There is no other spot in South
America, except the site of the ancient
empire of the Incas, where historic inter-

est and natural beauty are so allied in

attractiveness as in the land of "Las
Misiones," where it overlooks the Iguazu
Falls on the Upper Parana. In the
course of the Upper Parana there are

many notable waterfalls, among them the

Guayra and the Nacunday, of consider-

able fame, but none equal the magnifi-

cence of the Iguazu. Until recently the

inaccessibility of this region prevented
its being known to any but daring travel-

ers, willing to bear the fatigue and dis-

comfort of many days' journeys across-

the pampas and through the forest, under
the blaze of a tropical sun and subject to

the annoyance of innumerable insects,,

with no accommodations along the route,

nor at the end of it, except such as the

traveler himself could provide. But now
that the Argentine government has

recognized the importance of opening up
a route to the missions and the falls,

regular excursions take many visitors to>

Iguazu from Buenos Aires and other

Argentine cities. The return trip re-

quires about two weeks, and can be made
with comparative comfort by train to-

Posadas, on the Upper Parana, and
thence by a small steamer in a few hours

to the falls. Occasional excursions are

also made all the way from Buenos Aires

to the falls by steamer. The approach

to the falls is "heralded by the thunder of

the cataract, which may be heard many
miles away. About twelve miles above

the falls the River Iguazu makes a sharp

bend, almost at right angles, giving them
greater extent and more varied character

than those of Niagara, which to some
degree they resemble. Indeed, a com-

parison between the two affords the best

means of judging of their relative claims

to preeminence, and is, perhaps, neces-

sary in order to give an adequate idea of

the appearance of Iguazu.

The cataract of Niagara makes a clear

leap in an enormous sheet of water
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twenty feet thick over a precipice vary-

ing" from 150 to 180 feet in height. Above
the falls is a broad expanse of river, and
below them a narrow gorge through
which the water is forced in a rapid

torrent. The setting of this magnificent

chef d'ceuvre of Nature is a cluster of

busy modern towns, with only the in-

tervening parks to put them in harmony
with the glorious work they serve to

frame.

The Falls of Iguazu offer a notable

contrast to Niagara in many important
features. As the river makes the sharp
bend already mentioned, the main vol-

ume of water rushes round the inner

bank and is discharged into a long, nar-

row gorge, at one point making a clear

plunge of 210 feet. Not all the volume
of the river is received at this place, how-
ever, the rest of the water running out
past it into the wide elbow formed by the

bend, and circling along the further shore
among many rocks and islands before
reaching the edge of the cliff, over which
the descent is made in two great leaps of

a hundred feet each, in a vast semicircle

of 3,000 feet. The total length of Iguazu
Falls, if measured at the upper edge of

the cliff, through their broken contour,

including intersecting islets, is twice as

great as that of Niagara, including the

intersection of Goat Island.

The double fall of Iguazu is the most
striking feature of the cataract, the rocky
shelf or platform that divides the leap

being in some places over fifty yards

wide and in others only a few feet.

The scenery surrounding Iguazu Falls

is in peculiar harmony with the solemn
grandeur of the cataract and its varied

character. The roar of the waterfall is

more impressive for the solitude of the

spot and the eternal silence that reigns in

the dense forests that mark its border,

into which the white man has scarcely

penetrated. For several miles before the

falls are reached, the river is a mass of

huge frowning boulders and whirlpools,

and the first view of the great cataract is

often a disappointment, from the fact

that it must be seen from many different

points to be appreciated in all its beauty.
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The outline of Iguazu Falls is so

broken that one can hardly gain a correct

idea of its immense width, and even the

great height of the cataract loses some-
thing in effectiveness by being divided
into two leaps instead of forming one
stupendous fall. But, on the other hand,
the charm of the South American falls as

they plunge out of the hidden recesses of
a semi-tropical forest at a hundred dif-

ferent points is unequaled elsewhere, and
the traveler may look in vain the world
over for a rival to their seductive beauty.
Here Nature revels in perfect abandon
and presents a spectacle seldom seen in

these days, when the surging tide of
travel rolls in upon her most secluded re-

treats with its "modern improvements."
Iguazu remains so free from the med-
dling of man that one can imagine the

picture to be much the same today as

when it first came from the Creator's

hand in the primeval days "when the

morning stars sang together."

From the falls to the ruins of the

Jesuit missions the route is along forest

paths overgrown with tropical verdure.
In the heart of a thick wood, covering
more than a thousand acres, the ruins of
San Ignacio, so named for the founder
of the order, stand in persistent survival

of all the agents of destruction that have
attacked it during the past two centuries.

A proof of the remarkable fertility of this

region in which the Jesuits established

their settlement is shown in the marvel-
ous growth of the forest which now
marks the site, most of the trees towering
to a height of more than a hundred feet,

although it is only about eighty years

since the Jesuit capital was burned down.
The only open space in this wilderness

of woods is in the center of what was
formerly the settlement—a public plaza

around which the houses were built—and
strangely enough no trees have grown on
this spot, though they have pushed their

way through crevices in the walls that

mark where the houses stood and have,

buried under their branches the greater

part of the ruins. Occupying all one side

of the plaza was the church and the ruins

An Old Timer

of this edifice present many interesting

features. The coat of arms of the Jesuit

order are still in evidence, as well as

some of the sculptured figures of the

portico. The dimensions of this building

were about 250 feet long by 150 feet

broad. Behind the church was the col-

lege, with eight large class-rooms, and
near it the refectory and cellars.

All the work of the missions was per-

formed by the Indians, under the direc-

tion of the Jesuit fathers, and not only

the churches but the dwellings of the

Indians themselves were so well built by
them that the ruins of these houses are as

well preserved as those of the temples.

Each house was 17 feet long by 14 feet

wide and had a window and a door in

front and a door at the back leading to

the garden. In each house was a niche,

presumably for the statue of some saint.

It is impossible not to admire the
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San Ignacio. The Front Portico

genius of Loyola's followers, who were
able to teach the arts of civilization to the
savage so success full}- that after more
than three hundred years the record of
their work remains to attest its strength
and beauty. There still exist the evi-

dences of good architecture, and credit-

able sculpture ; and though, as is well
known, the Jesuit edifices all over the
country are remarkable for a lack of
technical accuracy in their architectural

design, yet they stand a great monument
to the persistent energy of the most im-
portant civilizing agency in South
America for two centuries after the dis-

covery, and they represent an influence

that extended from the Amazon to Cape
Horn, of which proofs are to be found
among the remotest tribes of the interior

of the continent, who still preserve in the

traditions of their people many of the
Christian teachings brought to them by
the Jesuits.

Photo from A. H. Kirkland

Gypsy Moth Caterpillars Beneath Burlap

Maiden, Mass., July 12, 1905



THE GYPSY MOTH
SOME years ago a gentleman of type of silk worm sufficiently hardy to

Massachusetts, who was of an ex- stand the Massachusetts climate. Unfor-
perimental frame of mind, im- tunately his experiment failed, and some

ported some gypsy moths from Europe, of the gypsy moths escaped. In the
in the hope of being able to cross them course of time they spread until they be-

with the silk worm, and thus obtain a came known as the gypsy moth pest of

Photo from A. H. Kirkland

Various Forms of the Gypsy Moth

Female moth (white) laying eggs. Male moth (hrown). Pupa. Larva
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Photo from A. H. Kirkland

Dead Pines. Stripped by Gypsy Moth

eastern Massachusetts. Another destruct- The State of Massachusetts has spent

ive moth, the brown-tail moth, obtained about $1,000,000 trying to check the rav-

an entrance several years later, concealed ages of these two moths. At one time
in a shipment of roses from Holland. it had them pretty well under control, but
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Photo from A. H. Kirkland

Female Brown-tail Moths Laying Eggs
on Cherry

Reading, Mass., July 17, 1905

the omission of an appropriation for sev-

eral years enabled them to spread again,

and the last several years they have been
more destructive than ever. Recently it

was recognized that some method in ad-

dition to destroying the nests and cater-

pillars must be devised to exterminate the

moths, and a parasitic enemy of the moths
has consequently been imported from Eu-
rope.

The gypsy moth is seen in many sec-

tions of Europe, but its ravages are com-
paratively mild because of the existence

of a four-winged fly which lays its eggs
in the gypsy moth caterpillar. To secure

this, fly-infected caterpillars are imported.

The United States Department of Agri-
culture, acting in cooperation with the

gypsy moth service of the State of Massa-
chusetts, has organized a service in Eu-
rope whose business it is to collect the

gypsy and brown-tail nests and ship them
to America. During the past season

116,000 moth nests were imported into

this country. These nests were kept in

sealed cages until the caterpillars de-

veloped, and the expert knew what was
to come out of the nest. Each caterpillar

was then carefully examined, and all

caterpillars found to be free of the para-

site were destroyed, whereas the cater-

pillars that contained the parasite were
distributed in those parts of Massachu-
setts where the gypsy moth is most preva-

lent. As each nest contained about 250
caterpillars, the work involved the exam-
ination of over 25,000,000 caterpillars,

and of these one-half of one per cent, or

about 100,000, were found to contain the

parasite. (It is interesting to note that

many caterpillars contained parasites other

than the desired variety
; 52 different spe-

cies of parasites were in fact discovered

and destroyed.) The parasite fly breeds

much more rapidly than the moth, two to

three weeks being sufficient for its full

development. The work of introducing

the caterpillars is under the direction of

Dr L. O. Howard, Entomologist of the

Department, who is acting in cooperation

with Dr A. H. Kirkland, Superintendent
of the Gypsy Moth Service of Massachu-
setts.



THE SHATTERED OBELISK OF MONT PELEE

By Prof. Angelo Heilpri N

Author of "Mont Pelee and the Tragedy of Martinique," "The
Tower of Pelee," etc.

OF the remarkable phenomena
which enter into the history
of the recent activities of Mont

Pelee, and of the activities of volcanic
mountains generally, few have at-
tracted more wide-spread attention
than the extrusion, through the Pelean
apex, of a core of rock which, at the
time of its greatest development, at-
tained a height of upward of a thou-
sand feet. This block of rock, which
thus rose the better part of twice the
height of the Washington Monument,
in the city of Washington, and had a
thickness at its base of from 300 to 500
feet, was a fundamental part of the his-
tory of the volcano for upward of a
year, not improbably already existing
in a minor or concealed form at the
time of the destruction of Saint-Pierre,
and continuing into the period of
August to September of the year fol-

lowing (1903). Today nearly all that
was of it lies in shattered fragments,
covering up much of what before was
the ancient crater basin of the Etang
Sec and of the domed mass which has
been constructed nearly centrally over
the floor of this basin. The fragments
of disruption occur in many sizes, from
boulders of two to three feet diameter
or less to others having the more re-

spectable measure of ten, twenty, or
even thirty feet. Their numbers make
up a veritable wilderness of debris,

From among which fumarolic vents are
still at intervals forcing vapor, and in

which at favored spots the eye detects
small growths of fern and other lowly
types of vegetation.

The generally active condition of the
volcano, whether in its wilder or gen-
tler mood, had until this year virtually

barred all approach to this great rock
monolith, and thus made its study a

matter of inferential deduction rather
than of actual observation. A long
period of quiescence in the activities of
Pelee has now made access to its cen-
tral parts possible, and the riddle of the
mountain is no longer kept to itself.

Taking advantage of this condition of

the volcano, the writer undertook a

fourth journey to the island of Mar-
tinique in the month of February of

this year, and, as he believes, success-
fully accomplished the object of his

visit.

We arrived at Fort-de-France on the

2 1 st of the month, five days after a

fairly severe seismic movement, when
the inhabitants of the capital city were
still seeking refuge from possible earth-

quake visitations in short flights to the

canipagnc and when Pelee was again

coming in for a fair share of (wholly
undeserved) excoriation. Despite cable

reports to the contrary, the volcano
was wholly passive—except for quiet

emissions^ of summit steam—on the 16th,

when Castries, on the island of Saint

Lucia, suffered much, and Fort-de-

France considerably less. A record

of 35 to 40 houses more or less injured

hardly has significance from the earth-

quake point of view, but it was suffi-

cient at this time to point to graver

possibilities or even probabilities in

the near future, and hence le volcan and
les tremblements de terre were an al-

most fixed topic of conversation with

everybody. I made my accustomed pil-

grimage to Saint-Pierre, now a disap-

pearing ruin in an encroaching jungle,

and on the second day following made
my way over to the northeastern side

of the island and established myself as

heretofore, under the hospitable roof

of the Usine Vive. On February 27,

starting from the Habitation Leyritz,
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Photo by Prof. A. Heilprin

The Obelisk of Pelee

Photograph taken from the crater rim on June 13, 1903, looking north-northwest. The
great puffs of steam issue from the contact zone between the obelisk and the "dome" (seen
in the lower part of the picture), which envelops its base.
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Photo by Prof. A. Heilprin

The Obelisk of Pelee

Photograph taken from the crater rim on June 13, 1903, looking approximately south-
west. The ohelisk passes sharply through its supporting dome The smoothened surface, worn
down bv attrition against the wall of its enveloping chimnev, is represented with a height of
840 feet.
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when the tree-toads were still croaking
and when Nature shrouded the land-

scape in a veil of darkness, M. des
Grottes and myself, with two assisting

carriers, bore off to the easy arete

which steadily moves up to the sum-
mit of the volcano. A nasty rain, which
came and went with intervals, dogged
our trail for the better part of an hour
and added little comfort to the little

that goes with these trips. Once on
the open slope of the volcano, however,
everything went well, and my mount,
the Arabian "Mocha," did its share of

the journey in an unusually pleasant

way, showing only scant signs of fa-

tigue up to the point where conditions

made it desirable to leave the animals.
This is now considerably more than
half way up the mountain.
We gained the summit, in a not par-

ticularly satisfying drizzle, shortly be-

fore eight o'clock, only to find that lit-

tle was to be seen beyond. The crater

basin was full of shifting clouds and
vapors, and only in rarest snatches
could we pick up through thinning
areas the form of the massive dome and
of its covering debris. At the spot
where we reached the crater-wall, by
some of the good people of the region
facetiously called the salon, there were
marked evidences of recent slipping

and subsidence, and for some distance

back of the border new separating lines

told plainly of the reaches that before
very long were to be added to the cra-

teral hollow. A shift in the wind
brought the greater part of the dome
momentarily into view, and also cleared

up what remains of the old Morne de la

Croix. Its flank, a short distance from
the brink, carries the new cross which
in great state was planted on the 14th

of September last. On this day Pelee
was in gala form, for not less than six

hundred inhabitants of the island

formed part of the procession that fol-

lowed the cross to the summit, moving
up in a long continuous line that to

some may have been reminiscent of

the Chilkoot trail. A minor wooden

cross has also been erected near the
eastern border of what was formerly
the basin of the Lac des Palmistes.

Following the rim of the crater along
its northern face, or in the direction of
the Petit Bonhomme, we found a spot
where it seemed that a descent might
be made over the very sharp knife-

edge, and where, indeed, an earlier de-
scent had already been made by my
associate, together with two compan-
ions, MM. Salet and Beaufranc. A very
stiff wind was unfortunately blowing
over this crest, and for a time it seemed
that its persistence would thwart our
effort to gain the rim. My own affairs

were not particularly encouraging
either, for I had but one good foot, and
dragged another as a reminiscence of a

mishap on board the steamer of our
voyage. Once over the rim, however,
we were on fairly easy ground, and the
scramble to the bottom was quickly
made. Here we were immediately
brought into contact with the parts of

the obelisk, which were lying about
everywhere, almost completely cloak-

ing the body of the dome itself and
measurably filling in the horseshoe-
shaped area of the old crater basin.

Close to the point of our descent the

depth of the crateral cavity could
hardly have reached a hundred feet.

Westward of our position it was still

less, while directly under the old Morne
de la Croix it may have more nearly

measured 150 to 200 feet. The dense
vapors (in the absence of an aneroid)

did not permit of any accurate determi-

nations of depth at this time. The
width of the hollow at its base had
been reduced to hardly more than a

rock-space in some places ; elsewhere

it widened out to a number of yards,

and from its boulder-strewn surface

steam was issuing in scattered jets.

Having secured the necessary foot-

ing, we almost immediately began the

attack upon the dome itself, a suffi-

ciently easy undertaking in the present

condition of the volcano and requiring

no care beyond that which attaches to



The Shattered Obelisk of Mont Pelee 469

Photo by Prof. A. Heilprin

The Shattered Obelisk of Pelee

Photograph taken <>n the northeastern face of the dome on February 2j, 1906, looking
out over the debris, which in small and large angular masses covers nearly the entire dome
surface on this side. The ruck is a compact hypersthene-andesite.
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The Dome of Pelee

A portion of the dome on its eastern face, where it is in part built up by fluidal lava (June,

1904)
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The Shattered Obelisk of Pelee

Photo by Prof. A. Heilprin

Giant blocks of hypersthene-andesite lying near the base of the dome in the surrounding
rainure. Photograph taken on February 27, 1906, in the northeastern part of the old
crateral basin.
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the wise caution of looking where you
walk. Loose boulders would be sent
from time to time flying down the
slope, giving out that peculiar sound, as

of breaking glass and china-ware, which
had already been noted by those who
had made the early ascents to the

crater rim, and as far back as the close
of May, 1902. This "vitreous" or clink-

ery sound had been attributed by
some—among whom I must class my-
self—to a possible vesicular or obsid-
ian-like structure in the falling rock
masses ; but manifestly the condition
was independent of this structure, for

we found the rock to be everywhere of

compact form, destitute of gaseous
cavities, and nowhere even approxi-
mating obsidian in aspect or composi-
tion. Petrographically it is a light-

gray, fine-grained hypersthene-ande-
site, of almost holocrystalline texture
and differing but little from some of

the older rocks of the volcano. It seem-
ingly belongs to type iv of Lacroix's
classification of the ejected products of

Pelee (quartzitic andesites), although
some give a faint indication of loose

aggregation (approximating the rocks
of type in ?), perhaps resulting from
weathering, or, what seems to me more
likely, the action upon the surface of

superheated steam or other gases. As
before remarked, we found no scori-

aceous, clinkery, or vesicular masses
of any kind, although it might be going
too far to say that such do not exist

buried up in the wilderness of material.

At two points on the dome we came
upon the extruded smoothened sur-

faces of the "ribbing" which forms part
of the true structure of the dome itself,

and found them to have virtually the

same lithological characters as the

boulder masses beneath which they
were in greater part covered.
Having gained a point on the dome

which, at times of clearing vapors, well

overlooked the wall of the Morne de la

Croix, and beyond which the further

ascent is complicated by projecting

pinnacles and a disagreeably steep gra-

dient, we drew the line of our journey
and turned our steps downward. Some-
what more caution was necessary in

this descent than in the ascent, but
without mishap the bottom of the rain-

ure was found, and a slow, steady puli

brought us again to the rim of the
crater-wall. The wind was still blow-
ing a semi-gale in this quarter and
clouds hung heavily over the vertical

summit of the volcano. Now and then
the basal wreck of the great obelisk

protruded its tooth-like form through
the shifting vapors, giving to the moun-
tain an aspect of savage ruggedness.
When before this visit I last stood

on the crater rim the great obelisk of
rock, like a veritable Tower of Babel,.

still rose 840 feet, a sheer precipice,-

above the summit of the dome which
to-day bears merely a serrated crest.

At that time, in the middle of 1903, the
fires of the volcano were still burning,,

and steam and sulphur vapors were
being puffed in great clouds through
the mass of the dome itself, and
through the zone of contact that united

the dome with the gray and silent rock

that rose out from it like a giant plug
or cork. At that time, and from that

time nearly to this, the geologist was
still in doubt as to the precise char-

acteristics of this singular volcanic ex-

crescence—unique apparently in our

world, but not unlikely duplicated in

some of the tall objects, sending nearly

straight shadows, which appear in some
of the large crateral pits of the moon

—

but today we at least know what was
its constructural rock material, even if

a considerable doubt still attaches to the

precise method of its formation.

The view that is seemingly most
generally held by geologists as to the

origin and construction of the Pelee

tower is that which has been advanced,

and so ably elaborated by Professor

Lacroix, the chief of the scientific com-
mission sent out by the Academy of

Sciences of Paris to investigate the

happenings on the island of Marti-

nique. This view is, in its simplest
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terms, that the giant rock mass repre-

sented a rapidly and recently cooled
highly acidic lava, whose tension and
viscosity were such as to permit of

solidification at or about the time of

extrusion ; it belonged to the present
period of eruption, and thus took the

place of the free flows of lava which
are ordinarily an accompaniment of the

normal type of volcanic eruption. The
pressure exerted on the ascending
magma by the solidified dome which
is thought to have closed over the cen-

tral orifice is considered by Lacroix
to have been an important factor in the

production of solidification, even if not
its absolute determinant.
While seemingly simple in its ex-

planation, there are yet many difficul-

ties in the way of the acceptance of

Lacroix's hypothesis, and some of these
I have pointed out, in advance of the

publication of the monumental La Mon-
tague Pelee et ses Eruptions, in my
"Tower of Pelee." A few of these, to

which others are added, are here enu-
merated :

1. The hypothesis of M. Lacroix com-
pels a belief in the rapidity of the cool-

ing and solidification of large lava

masses which is seemingly at variance
with all knowledge that we possess re-

garding the behavior of rock masses in

fusion. The Pelee obelisk, although
rifted much in the manner of the joint-

ing of other rocks, was virtually solid

to the core, and none of its decapita-

tions disclosed moving fluid lava in the

interior. We are thus forced to believe

that a full cooling and solidification of

the constructing lava mass had in an
almost incredibly short space of time
extended completely through the sub-

stance of the extruding part. At the

time of its final disruption, in the early

autumn of 1903, it is true that the basal

scar was described as being a vast glow-
ing brazier; but I should say that this

condition was brought about by the

forcing into the base of the monolith
of some of the same lava which else-

where was oozing out, and construct-

ing, or helping to form, the supporting
dome. Indeed, it may well be that the
destruction of the obelisk was brought
about largely by an "eating" into the
mass of burning lava.

2. The hypothesis involves the as-

sumption that the tower or obelisk was
one of the later constructions associ-

ated with the awakening of the vol-

cano, having been preceded in time by
the construction of the dome, and its

rise is dated back only to the middle
of October (or November) of the year
1902. But, as has already been inti-

mated, there are grounds for believing

that it already existed within the

chimney of the volcano as early as the

fatal 8th of May, and its presence there

as an obstructing "plug" may well have
been responsible for the force and
downward stroke of the destroying

cloud that annihilated Saint-Pierre.

There can hardly be a question that the

scraggy and apparently cindery mass
which I described in my earlier reports

as defining a wall in the crater, and
which is so well illustrated by Mr
George Varian in the paper (McClure's

Magazine, August, 1902) which details

our ascent of the mountain on June I,

1902, was the identical rock. While at

Morne-Rouge on the day following

(June 2), Pere Marie assured me that

three distinct tooth-like . structures

were plainly visible from the belfry of

his cathedral, "looming up" above the

crater's rim.

3. Professor Lacroix has pointed

out, what seems to me to be in opposi-

tion to his own views, that the volcano

had for several weeks maintained a

condition of parallel (opposed) activity

at the summit: the construction of a

fluidal dome and the simultaneous

erection of a rigid spine or tower. It

would be difficult to explain this diver-

gent condition on any theory of almost

instantaneous cooling of outwelling

lavas. One could hardly expect to find

an outwelling mass so behaving as to

lend itself to the formation, at or near

the same place and under very nearly
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similar conditions, of two structures

which were so largely dissimilar in

habit as the fluidal dome and the rigid

spine. If the substance of the dome
was able to maintain its fluidity, it

might reasonably be argued that the

mass of the obelisk would have been
able to do the same. On the other hand
the divergent condition is entirely con-

sonant with any theory that holds that

the extruded rock was an ancient rock

core that had been bodily lifted from
its moorings, and that it bore no re-

lation in its making to the newer ac-

tivities of Pelee. This is the view that

I myself hold and is that which I have
enunciated elsewhere. M. Lacroix has in

many places pointed out that the mechan-
ics of the two structures were inde-

pendent of one another.

4. On the theory of a rapidly solidi-

fying lava, one would naturally expect

to find the surface of the cooling body
giving out vapors from its inner parts,

but the Pelee obelisk, except, perhaps,

along lines of rifting or near its base,

never, so far as I am aware, exhibited

this peculiarity, the tower of rock looming
up at all times grimly cold and dry, and
with much the appearance of steam hav-
ing acted upon its surface.

To the objections that have here
been stated others less direct might
also be urged. My recent journey
has, perhaps, not contributed much to

the elucidation of the subject, except
in so far as negatively it has failed to
determine, in an examination of much
rock material, any evidences of recent
solidification of the same. To this ex-

tent, therefore, it tends to support my
contention, that the obelisk of Pelee
was an ancient volcanic plug which
bore no relation in its formation to the

newer phase of eruption of the volcano,
and was lifted bodily, as the result of

extreme volcanic stress, in the manner
of the great block of granite (and
domite?) of the Puy Chopine, in the

Auvergne.

WHAT THE LATIN AMERICAN REPUBLICS
THINK OF THE PAN-AMERICAN

CONFERENCES

THERE was recently held in

Philadelphia, under the au-

spices of the American Acad-
emy of Social and Political Science, a
special meeting devoted to the Pan-
American Conferences, at which a num-
ber of notable addresses were given.

The various speakers defined very
clearly the significance of the confer-

ences and the achievements of the two
conferences that have already been
held. Summaries of the speeches by
the Mexican Ambassador, the Brazilian

Ambassador, the Costa Rican Minister,
and the Bolivian Minister, printed below,
are interesting in that they give the Latin-
American point of view.

BY THE; MEXICAN AMBASSADOR, SENOR
UCENCIADO DON JOAQUIN D.

CASASUS

The Congress of the United States,

by the act of May 24, 1888, authorized
the President to invite the governments
of Mexico, Central and South America,
Haiti, and Santo Domingo to hold a con-

ference in conjunction with the United
States, with the object of discussing

and recommending to the respective

governments a plan of arbitration for

the solution of conflicts that might
arise between them ; to treat besides on
matters pertaining to the development
of commercial traffic and of the means
of direct trade between those countries,
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and to improve the reciprocal commer-
cial relations that might be beneficial

for all. Never before had such an ex-

tensive program been presented for

an international conference, nor had it

been considered possible that such a

program could be a matter of discus-

sion between delegates of different na-

tions.

The labors of the Pan-American Con-
ference were of concord and peace ; it

had not the purpose, like the congresses
of Leybach and Verona, to restore a

form of government and authorize a

nation to reconquer her colonies ; nor
was it inspired either as the Congress
of Panama, a dream of the great Simon
Bolivar, with the necessity of uniting

the persecuted to resist the attacks of

a common aggressor ; but, seeking
rather the union of all in a general ef-

fort, it undertook to create the general

commercial prosperity of the hemi-
sphere, giving this prosperity a basis of

peace by means of the amicable solu-

tion of international conflicts.

The invitation of the Congress was
addressed to all the governments of the

American Continent on the 13th of July,

1888, and after all of them accepted it

the Conference met at Washington on
October 2, 1889, with James G. Blaine,

then Secretary of State, in the chair.

For a period of six months the program
of the Conference was largely dis-

cussed, and its resolutions were in the

form of simple recommendations to the

respective governments.
The City of Mexico having been se-

lected for the Second Conference, the

government of the United States of

Mexico, on the 15th of August, 1900,

addressed an invitation to all the gov-
ernments of the American states to as-

semble in October, 1901, in the capital

of the aforesaid republic.

The program was as extensive as that

of the First Conference, and was cal-

culated to give rise to long and thor-

ough discussion of all those principles

that serve to lay the foundation of the

agricultural, industrial, commercial,

and political prosperity of America.
But the principal achievement of the

Conference in Mexico, one which is

destined to perpetuate its name in his-

tory, is the convention on obligatory
arbitration of pecuniary claims, which,
having been ratified by the Congress of
the United States, by that of Mexico,
and by Peru, will soon be also approved
by all the other nations of this hemi-
sphere.

To understand the wide scope of this

convention it is sufficient to consider
that, notwithstanding the gigantic ef-

forts made in all the civilized world to

renounce force to obtain redress, this

is the first time the principle which the
great Argentine jurist, Carlos Calvo,
enunciated, that the collection of pe-
cuniary claims should never be made
by force, has been consecrated in a gen-
eral and obligatory form.

It is not possible for human sagacity
to penetrate the future, to ascertain

what the next and the succeeding in-

ternational American conferences are

to be in the course of time, but it can
be affirmed without fear of falling into

error that each one will be of more im-
portance than the preceding, and that

all of them will strive with more eager-

ness to strengthen the bonds which are

to unite the nations of this hemisphere.
If we have seen that a union of the

nations is to be accomplished at the

cost of some sacrifices of national sel-

fishness, and if we have reflected that in

the long run these sacrifices, without
suppressing the frontiers which divide

nations, contribute to the organization

of future humanity, it is but natural to

suppose that all of these conferences

which America is to hold from time to

time are to be landmarks in the way
traversed until we reach the ideal that

protects and encourages us. The
American Continent, governed by free

institutions, ruled by just governments,
impelled by noble ambitions, is the

most appropriate field for establishing

the new forms of future international

law, and we may hope that to the crea-
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tion of these new forms the Pan-
American conferences will direct all

their efforts.

BY THE BRAZILIAN AMBASSADOR, MR
JOAOUIM NABUCO

The function of these periodical as-

semblies of the American republics, as

it appears to me, should be, first, to

create and manifest to the world the

American conscience ; secondly, to

form the American public opinion. I

am employing the word American in

the sense of continental.

The American conscience is the sen-

timent of our own separate orbit, abso-

lutely detached from the European, in

which Africa and Asia, not speaking of

Australasia, are moving. With all our

sympathy and interest for Europe,

conscious of all we owe to European
influx, products as we are of the over-

flow of the European races, doubting

even that in our soil the stems of Euro-

pean culture could ever produce the

same fruits or the same flowers as in

their native soil, we, however, are a

political system wholly unconnected

with the orbit of Europe.
An obstacle to the growth of this

Pan-American conscience lies in the

great shadow your great country

throws over the rest of the continent.

But it will be a matter of good sense

and of sincerity for the Latin republics

to recognize a fact that the whole world

is conscious of and frankly acknowl-

edge the guarantee afforded to the

separateness of the whole American
system by the existence in its midst of

a mass of human energy that practi-

cally balances the rest of the world.

SOUTH AMERICA BELIEVES IN THE MON-
ROE DOCTRINE

For the formation of the American
conscience it is necessary, therefore,

that the Latin republics do not look to

the part that the United States had and
has to play in guarding the Monroe
Doctrine as in any way offensive to the

pride and dignity of any of them, but,

on the contrary, as a privilege which
all ought to support, at least with their

sympathy and their gratitude. That
will, no doubt, be the ultimate result

of the Pan-American conference, as,

working together with you, they all

will understand better your aims, your
sincerity, and your disinterestedness.

The other great function of these
conferences is the formation of a com-
mon public opinion throughout the con-
tinent. You have seen in what words
Secretary Root put it in an address he
delivered the other evening at the Bra-
zilian Embassy in Washington : "May
we all do our share toward the building

up of a sound and enlightened public

opinion of the Americas, which shall

everywhere, upon both continents,

mightily promote the reign of peace, of

order, and of justice in every Ameri-
can republic."

I am glad he expressed himself in

that way, as I have always maintained
that everything in that direction de-

pends absolutely on the creation of a
common American opinion.

The great laws of the physical world
apply, we may be sure, to the moral
world as well. You could not conceive

a religion, an institution, a society, that

would remain impenetrable to the spirit

of the age, as that would be the same
as imagining a body without porosity

;

neither can you imagine nations mix-
ing and working together without
showing in the length of time distinct

traces of the civilization as liquids in

communicating vases will show the

same level. These conferences are the

means of communication, until they be-

come the communion of the American
republic. They are bound to take one
day the same level. Remember that

Latin-America in these conferences is

mixing with your democracy, the like

of which, both in scope and magnitude
has never before been seen in histor}^.

This American democracy is a great

magnet for freedom, for progress, and
for peace.

I will add one word more, since I am
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at one of the centers of America's high-
est culture. What the conferences and
meetings of the governments can do is

much in itself, but it is little compared
to what would be done if the people,
the liberal minds, the institutions, the
organs of public opinion of the different

American republics, were to approach
each other, to have their own confer-
ences, to show real concern in their

common progress, in seeing that no
country remains hopelessly behind the
others. That is the much broader and
much deeper task that is waiting for

the awakening of the universities of the
two Americas, chiefly of yours, for a
generation of masters and students pos-
sessed of the continental spirit and
anxious to see American civilization ex-

pand and equally cover the whole New
World.

BY THE COSTA RICAN MINISTER, SENOR
DON JOAQUIN BERNARDO CALVO

Speaking for Central America and
especially for my own country, I wish
to say a word. That precious link be-

tween the two Americas to the bless-

ings of being in the center of this con-
tinent, bathed by the two great oceans,
inhabited by peoples of no common in-

telligence, orderly and progressive,

adds to its glory one of which we are
proud. The independence of Central
America was the consequence of the

triumphs of the great patriots of Mex-
ico and South America, and was de-

clared on the 15th of September, 1821,

and only two years later, by a single

decree, the abolition of slavery was ac-

complished at once, without any in-

demnity being paid to the owners of

the slaves who were themselves the

first to support this humane measure.
Such an act shows how Central Ameri-
can people appreciated the benefits of

liberty, which they owed to- their

greater neighbors, and that they were
well enlightened for their new life as a

free people.

To be relatively small is not a dis-

grace. Material grandeur, if certainly

desirable, is not the acme of greatness,
and we know that the latter exists
where justice rules, where the general
good is the supreme law, and where the
aspiration is toward the consideration
and respect of the other nations and to-

ward the common advancement of hu-
manity.
Now we are divided into five inde-

pendent states, with Panama as a sixth,

which may eventually merge into a
greater nation. But, whether united or
divided, the states of Central America
have shown at all times their love for

progress and advancement ; they have
cooperated with true ideas of Pan-
Americanism to the success of the first

and second conferences ; therefore you
are assured that they fully recognize the

broad as well as narrow interests which
the republics of America have in com-
mon, and will cheerfully now, as they
have in the past, endeavor to do their

part in the intelligent progress that the

Third Conference is destined to bring
about.

BY SENOR DON IGNACI0 CALDERON, THE
BOLIVIAN MINISTER

When a handful of pilgrims aban-
doned the home of their fathers for

conscience sake, and undertook to cross
the ocean, seeking their freedom,
everything before them was uncertain,

except their faith in God and their deep
and strong love for justice and right.

They brought and propagated in the

New World all the virtues that go to

make a man a true and worthy image
of his Maker ; and from such seed have
developed a nation that in due course
of time has come to be, not only a

great world power, but the sacred

asylum for all liberty-loving people.

Great as is your material strength,

astonishing as is your progress and the

expansion of your industries and com-
merce, and amazing as is the accumu-
lation of wealth and the well-being of

the great majority of the people of the

United States, nothing appeals with
greater force to my mind than the prac-
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tical working of the principles of equal-
ity and freedom, limited only by law,

which fact I consider as the mainspring
of all your advancement and power.
When I contemplate the humblest

citizen enjoying all the privileges and
having open to him all the honors and
the rights that in some other nations
are the patrimony of the few, I cannot
help exclaim that American democracy
is truly the consummation of the con-
quests of liberty and justice in the

world.
Now, on the other hand, if you

please, remember for a moment how
different was the material that came to

colonize and settle the other portions

of the American continent. When you
consider that the men who conquered
Peru and Mexico were nothing but ad-

venturers seeking for gold and the sat-

isfaction of their hunger for wealth,

that after vanquishing and destroying
highly organized nations submitted
their inhabitants to serfdom, that the
history of the three centuries of Span-
ish' dominion is only a long chain of

despotism and tyranny, you readily

understand that when the Latin-Ameri-
can republics, after many years of fight-

ing for their freedom, succeeded at last

and made themselves independent
through their own exertions, their tra-

ditions and their education was far

from suited for the proper exercise of

free and orderly government.
That is why during the early times

of their independence, and some of

them even up to this day, had to pass
through a dark period of formation
and revolutions.

Fortunately the majority of the re-

publics in that section that is really

South America have entered firmly

upon an era of peaceful development of

their natural resources, under well-

established governments.
Bolivia had also an epoch of misfor-

tunes, and after sad experiences that

cost her the loss of much of her terri-

tory is now earnestly seeking to de-

velop her great wealth and future.

Her mineral resources are second to
none, and the Bolivian mountains con-
tain a wonderful variety of minerals.
The silver mines of Potosi are famous
in the history of the world, and have
contributed a large share to its wealth.

Silver, copper, antimony, bismuth,
gold, and at present tin are the princi-

pal of many minerals that her territory

produces.

An Italian scientist, Mr Raymondi,
who has devoted his whole life to the
study of Peru, has called Bolivia "a
silver table standing on legs of gold."

The Andes getting into Bolivian ter-

ritory divide themselves into two big
branches. One toward the coast forms
the western Cordillera, and the other
leading toward the interior and the east

is called the Cordillera Real. Between
these two branches extends the high
plateau where most of that mineral
wealth is to be found.

In the eastern section are vast plains,

where wild cattle and horses roam, and
the virgin forests, where rubber, Peru-
vian bark, and a great many other

medicinal plants and all kinds of fine

woods grow luxuriantly. The reason

why in the commerce of the world a

great many of these Bolivian products
are not known as such is because on
passing through neighboring republics'

territory they are shipped from their

ports, and hence the Bolivian copper,

for instance, passing through Chilean

ports is considered as Chilean copper.

The Bolivian rubber shipped at Para
is called Para rubber, etc.

My government is at present en-

deavoring to build a system of rail-

ways that will connect the north and
the south of the country and facilitate

the development of its resources. An
idea of their importance may be had
in knowing that in a few years, and
notwithstanding the absolute lack of

means of transportation, we have in-

creased our exports of tin from about
2,000 tons of crude ore to 25,000 tons

last year ; and it is a remarkable fact

that Bolivia is the only tin-producing
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country in America ; and as this metal
is found almost all over the country,
its future is great. The United States
consumes for its industries about 43 per
cent of the tin in the world, and for the

want of banking facilities, direct trans-

portation from South America here,

and custom hindrances, you are com-
pelled to get from Europe the Bolivian
tin ; and this is the case with many
other South American products.

When the roads that are now being
surveyed are completed one of the most
important links of the Pan-American
Railway will be made, and then it will

be possible to go over a distance of

about 2,000 miles, from La Paz in Bo-
livia to Buenos Aires in the Argentine,

in a few days by rail.

A COUNTRY WITHOUT A D£BT

I will also mention the fact that Bo-
livia is absolutely free from any for-

eign debts, and instead of owing any
money, has at her disposal $10,000,000
in gold devoted to the building of rail-

ways, and that her revenues are suffi-

cient, not only for all the expenses of

the administration, but to leave some
surplus to pay the interest of the addi-

tional capital that we are seeking for

the construction of the roads I spoke
about.

We will welcome the rivalry of cap-

ital and the enterprising spirit of the

Americans, and I earnestly hope that

the leading men of this country will

pay more attention to the great possi-

bilities that are to be found in every
one of the South American countries

;

and that coming in closer contact the

peoples of the North and the South will

learn to understand each other better,

and to see that South America is not

a field only for revolutions, but that her
people are just as progressive and
ready for advancement as any in the

world. And by this means a true Pan-
American feeling may be developed in

a great democratic brotherhood based
on the mutual respect and estimation
of its citizens, and thus banish all feel-

ings of mistrust and fear.

REASONS WHY THE UNITED STATES
IN PARTICULAR SHOULD EN-
COURAGE THE PAN-AMERI-

CAN CONFERENCES

THE following paragraphs are
quoted from testimony of Hon.

Elihu Root, Secretary of State, before
a committee of Congress, urging sub-
stantial support of the Conference at

Rio de Janeiro.

I think that the work of the Bureau
of American Republics, the existence
of the International Union, and the
holding of these conferences afford al-

together the best means of breaking up
the comparative isolation of this coun-
try from the other countries of America
and establishing relations between us
and them in place of the relations—the

rather exclusive relations—that have
existed hitherto between them and
Europe.
Our relation with them has been

largely a political relation, while, on
the other hand, the ties of race and
language and inherited customs and
usage—the relations which have come
from the investment of great amounts
of European capital in their country,

which have come from the establish-

ment of numerous and convenient lines

of communication between them and
Europe—have made the whole trend

of South American trade and social re-

lations and personal relations subsist

with Europe rather than with the

United States ; so that while we occupy
the political attitude of warning Eu-
rope off the premises in Central and
South America under the Monroe Doc-
trine, we are comparative strangers to

them and the Europeans hold direct

relations with them.
Now there is, I think, a strong and

genuine desire on the part of the South
American statesmen—and they have
very many able ones—to promote a
greater knowledge on the part of their

people of the people of the United
States, and on the part of our people a

greater knowledge of the southern re-

publics, and to promote greater inter-
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course. Just at this time, of course, the

great increase of capital in the United
States is on the threshold of seeking in-

vestment abroad. We are about at the

close of the period during which all our
capital and all our energy were en-

grossed at home, and I can see in the

State Department an enormous in-

crease of business relations between
Americans and other countries. They
are going into construction work and
are pushing their way, making bank-
ing transactions, and all over Central
and South America capital is ready to

go. I take it to be the proper function

of government to help create situations

of friendly relations and good under-
standing, which will make it possible

for capital to go.
* * * It seemed to me that I

could not do any more useful work to

the country for the promotion of

American trade interests and at the

same time for the promotion of these

relations which tend to maintain peace

and harmony than to foster and ad-

vance this tendency which finds its ex-

pression through the Union of Ameri-
can republics and these successive con-
ferences.

UNITED STATES DELEGATION TO RIO

The personnel of the board which
will represent the United States at

the Conference of the American Repub-
lics July 21, 1906, at Rio de Janeiro,

Brazil, consists of the following: W.
L. Buchanan, chairman of the Commis-
sion ; Leo S. Rowe, of the University
of Pennsylvania ; Mr Larrinaga, Porto
Rican Commissioner in Congress ; Van
Leer Polk, Tennessee ; ex-Governor
A. J. Montague, of Virginia; Paul S.

Reinsch, of the University of Wiscon-
sin, vice James S. Harlan, declined, and
Charles R. Dean, of the State Depart-
ment, secretary of the Commission. In
addition to these the Bureau of the
American Republics will be represent-
ed by its Director, Williams C. Fox.

GOOD BOOKS ON MEXICO, CENTRAL
AND SOUTH AMERICA

"The South American Republics." Thomas
Dawson. G. P. Putnam's Sons. 1902. 2 vol-

umes. $1.35 each.

"A Commercial Traveller in South Amer-
ica," being the experiences and impressions of

an American business man. Frank Wiborg.
McClure, Phillips & Co. 1905. Illustrated.

$1.00.

"Great Mountains and Forests of South
America." Paul Fountain. Longmans, Green
& Co. 1902. Illustrated. $4.00.

"Central and South America." Augustus
Henry Kean. Lippincott. 1901. Maps and
illustrations. 2 volumes. $5.50 each.
"Tropical America." Isaac N. Ford. Scrib-

ner. 1893. $2.00.

"Spanish American Republics." Theodore
Child. Harper. 1891. $3.50.

"The Capitals of Spanish America." Wil-
liam E. Curtis. Harper. 1888. Illustrated.

$3
;

50.

"Between the Andes and the Ocean." Wil-
liam E. Curtis. Fox, Duffield. 1903. $2.50.
"The Land of the Amazons." Translated

from the French of Baron de Santa-Anna
Nery by George Humphrey. G P. Putnam &
Co. 1901. Illustrations and maps. $4.00.

"Brazil, Amazons and the Coast." Herbert
H. Smith. Scribner. 1879. $5-00.

"The New Brazil ;" its resources and attrac-
tions. Marie Robinson Wright. George Barrie
& Sons. 1901. Illustrated. $10.00.
"The Republic of Chile :" The growth, re-

sources, and industrial conditions of a great
nation. Marie Robinson Wright. George
Barrie & Sons. 1904. $10.00.
"Panama to Patagonia." By Charles M.

Pepper. With maps and illustrations. A. C.
McClurg & Co. 1906. $2.50.

"The Colombian and Venezuelan Republics."
By W. L. Scruggs. Little, Brown & Co. 1900.
Illustrated. $1.38.

"Venezuela—A Land where it is Always
Summer." By Wm. E. Curtis. Harper &
Bros. 1896. Illustrated. $1.25.

"Mexico and the United States." Matias
Romero. G. P. Putnam's Sons. 1898. Illus-

trated. $4.50.

"The Awakening of a Nation. Mexico of
Today." Charles F. Lummis. 1898. Illustrated.

$2.50.

"Two Bird-lovers in Mexico." C. William
Beebe. Houghton, Mifflin & Co., 1905. Illus-

trated. $3.00.

"Unknown Mexico." Carl Lumholz. Scrib-
ner's Sons. 1902. 2 volumes. Illustrated.

$12.00.

"In and Out of Central America." Frank
Vincent. Appleton. 1890. Maps and illustra-

tions. $2.00.
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THE DESERTS OF NEVADA AND THE
DEATH VALLEY*

"AND STILL THE DESERT WAITS"

By Robert H. Chapman
U. S. Geological Survey

THE area lying to the west and
southwest of Salt Lake City and
extending to the Sierra Nevada

and the ranges east of Los Angeles was
for a long time included under the cap-

tion "The Great American Desert."

The discovery of gold in California in

1849 was the beginning of the conquest

of this thirsty region, the direction of

greatest travel being but little south of

west from Great Salt Lake to the vicinity

of the Donner Pass in the Sierra Nevada,
since used by the Central Pacific Railroad
in crossing this range. In seeking for

better routes to the new El Dorado, par-

ties journeyed southward across the

wastes of sand and rock searching for

the lower passes which would be perenni-

ally available. In this direction the num-
ber of mountain ranges to be crossed is

largely increased, but by going well

southward the great wall of the Sierra

Nevada is escaped, though the desert

journey is very much lengthened and
the hardships encountered by many par-

ties were most appalling.

The desert took frequent toll in the

lives of man and beast, and indeed does

sometimes today, though the dangers are

now comparatively insignificant.

With the discovery of the Comstock
mines there came a period of tremendous
activity in the search for the precious

metals, more particularly for silver, and
much of the desert region was traversed

by the hardy prospector and his burro.

In this way the long distances between
watering places were divided by the dis-

covery of springs and "tanks" (natural

reservoirs), and gradually this part of

the "American Desert" diminished in area

and lost some of its fearfulness.

In the 6o's and 1 871 -'72 government
expeditions under Lieut. George M.
Wheeler traversed several routes across

the desert, making topographic sketches

and notes of interest and value, but few
complete maps were printed. In 1865,

and several times since then, the bound-
ary line between Nevada and California

was run, which cut through much of the

most difficult country. The reports of

*An address to the National Geographic Society, March 24, 1906. Published by permission
of the Director of the U. S. Geological Survey.
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and the stories by members of these ex-

peditions did not tend to populate the

region with great rapidity.

In many instances the prospectors were

successful, and the camps of Silver Peak,

Lida (or Allida), Reveille, and others

sprang up, and had their periods of rise,

prosperity, and decline, many becoming
completely uninhabited.

During the period of activity many
travelers became permanent residents,

took to wife dusky maidens from the

Indian tribes, and located ranches at

various springs and streams, oases in the

expanse of waste, where small herds of

cattle or horses were maintained.

From the eastward the Mormons
pushed gradually away from the streams

of southern Utah and established farms

and ranches at such places as furnished

water, but there is a belt of country one

hundred miles or more in width between
these points and the water-fed valleys at

the foot of the Sierra Nevada, which is

almost wholly barren and very dry.

RENEWED INTEREST IN THE DESERTS

During the last few years, beginning
with the discovery of valuable ore at

Tonopah (in May, 1900), the attack upon
the desert has been renewed with great

vigor and earnestness, and the efforts of

the seeker of Fortune met with so much
success and at such widely separated

points that it was decided by the officers

of the Geological Survey to put parties in

the field to make a reconnaissance of

some of the unmapped desert area.

The area where work was done lies

about 200 miles southeast of Carson City,

about 350 miles southwest of Salt Lake,
and 250 miles northeast of Los Angeles.
It comprises about 8,600 square miles
and has a great range in elevation ; the

highest point reached is 9,500 feet above
and the lowest about 300 feet below the
level of the sea.

The idea of the person unacquainted
with American deserts is of a great plain,

sand-covered or rock-littered, with noth-
ing to relieve the monotony of the hori-

zon. As a matter of fact, these great

areas include mountain ranges, high
plateaux, mesas, and buttes, extensive
valleys, that in the clear air seem but a
short distance across. Many of these

valleys are "closed"—have no outlet

—

and the lowest pass from one to another
is often many hundred feet above the val-

ley floor. The flowing streams are very
few, the springs far between, and water
a commodity for which men search, often

with life at stake.

The map includes an area, almost
equal to the total area of Delaware and
Rhode Island, of 3,000 square miles that

is waterless except for small holes that

may be filled by occasional rains.

EIFE IN GOLDFIELD, NEVADA

In entering the desert area the party

traveled by rail to Tonopah, and thence

by auto to Goldfield, which a short time
ago was but a cluster of tents, and here
headquarters camp was established. The
town lies at an elevation of 5,700 feet, in

a basin between the foot of Columbia
Mountain and a mesa edge several hun-
dred feet high. The immediate vicinity

is not of great ruggedness, differences

of 800 feet being extreme, though eight

miles westward the Montezuma Peak
rises to a height of 8,400 feet above sea.

Since January, 1905, the town, together

with its sister, Columbia, has "boomed"
and quieted, and been "born again" to a

steady, healthy growth. The demands of

business are such as to warrant the erec-

tion of substantial buildings of wood and
stone; there is at least one church, an
ice plant, swimming pool, a brewery, a

club
;
pipe lines bring water from distant

springs, and there are the numerous
sources of amusement common to all new
mining camps ; every bar and hotel has

its roulette wheel and corps of players,

"cappers," etc. Here one may eat most
of the dainties of the season—fruits from
California, vegetables from Utah, fresh

meat from Chicago ; he may drink almost

any brand of wine or any mixture of

liquors to be found anywhere, while se-

lections from the latest operas are ren-

dered on violins and piano. One meets
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men from every part of the globe

—

prospectors from Alaska, mining en-

gineers from London and Africa, busi-

ness men from every large city, and the

burros, "angels" of the desert, are uni-

versally present. There are numerous
mines producing ore, some of which is

shipped for treatment, some crushed in

local "custom" mills, and some by mills

controlled and operated by the owners of

the mines. (Gasoline is used for power
in most cases ; wood retails at $18.00 per

cord.)

Insurance is unknown, regular com-
panies declining the risk. On a windy
day in July (8th, 1905) a fire was started

which destroyed several blocks of tents

and buildings. It is a matter of interest

that at least one building was saved by
using beer to prevent its igniting; the

bottles were thrown against the building

as modern grenades are used. One week
later the town of Columbia was severely

damaged by fire, the roaring flames, fly-

ing sparks, with pyrotechnic explosions

of dynamite, making a scene to be re-

membered.
It is the dustiest vicinity I have seen,

and when one of the many "twisters"

(cyclones often of no mean proportion)

strikes one, he can only "shut up" every-

thing about himself and do no breathing

until it goes by.

Provisions are high priced and hay
worth 2 cents to 3 cents per pound.
With the advent of the railroad in

Goldfield, and from this point to outlying

camps, the means of transportation is

varied—for the passenger the modern
high-power automobile or the more
primitive stage-coach. For freight sup-

plies of all kinds for man and beast,

traction engines hauling trains of wag-
ons, or several coupled wagons drawn by
six to eighteen horses or mules, are used.

Nowhere in the world can one find

greater contrasts than in this region. But
a few miles from town one may ride or

drive for hours—perhaps days—without

meeting a human being, his eyes aching
with the brazen glare and the monotony
of the billowing hills and mountains,

which hours of travel seem to bring no
nearer.

THE STONEWAIX FLAT

From Goldfield the work of mapping
takes us to the eastward, away from the

auto and freight roads to Bullfrog and
the southern camps. Across the Stone-
wall flat—a great inclosed valley, with
its playa bottom of baked mud as hard
and as smooth as concrete and as white
as snow—to the Cactus Range, which
extends in a northwest-southeast direc-

tion, with a rugged rock cone at the north

end, known as Cactus Peak, which is a

landmark for an area of a thousand
square miles. An example of the useless-

ness of the maps of the region is here ap-

parent ; all these show the Cactus Peak to

be to the south of Cactus Spring, which
is the first water east of and 25 miles

from Goldfield, while in reality the water
is eight miles south of the mountain.
This spring we find to be high in the

range, and in this it is typical. Palatable

water is seldom found in the flats or val-

leys unless sought by wells of consider-

able depth ( 100 to 200 feet) . This range is

made up of a series of volcanic flows, and
near the Cactus Spring we find a fine ex-

ample of basalt or rhyolite, columnar struc-

ture, lying like cordwood beside the road.

The Cactus Range is separated from
the Kawich Range by a great valley, like

that of Stonewall, long slopes of gravel

and drift reaching from the ranges to

the flats in the middle, which, as looked

upon during the day, swing, rise and fall,

in hazy heat waves like the billows of

the sea. Toward the north end of the

Kawich Range, at the new townsite of

Silverbow, we find a stream of running
water, and we push on to get above the

camp and pitch our tents below the

ragged cliffs.

At Silverbow and vicinity there are

several hundred men, a few women, many
good prospects, and much hope. The
place is about as comfortable as any in

the region, but desert prices prevail ; hay
is worth $80.00 per ton in bulk and grain

$5.00 per sack (of 75 pounds).
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To the east is the trail to "Eden,"
which we follow, crossing the Kawich
Range, the highest peak of which is 9,500
feet.

From the pass we look along the sum-
mit, which is flat and broad—the rem-
nant of an old surface which has been
much eroded. We find the "town" to be

a scattering lot of tents, but aptly named,
for there is a small creek of running
water, green, fresh grass, willows and
small cottonwood trees, rose bushes,

ferns, and grateful shade. The first

man we greet states his name to be

Adam(s), and asks us if we have seen

any snakes, of which he assures us there

are plentv, but Eve and apples we do not

find.

The prospectors here show us claims,

some having ores of gold and others of

rich silver. We spend some days in map-
ping this country and examining the

rocks, and then take up our journey

southward along the range, which is usu-

ally supplied with timber, springs, and
grass. Here there are numerous bands

of horses, some of them wild, others ac-

quiring wildness, and in turn endeavor-

ing to thrust wildness upon the beasts of

the traveler (three of ours strayed and are

not even yet recovered). At one spring

seven dead animals are found, killed by

the shots of the stock-owners, who wish

the water for beasts of use and value.

Like the Cactus, this range is largely

made up of volcanic flows.

We cross the Kawich Range on the

pass above the "Wild Rose" Spring, and

camp at the Sumner Spring, where there

is water and wood, and after removing
various rats, gophers, and insects from

the spring, we are well located, with a

beautiful view of the Reveille Range,
which rises 3,000 feet above the valley to

the eastward. In the desert it is very

difficult to get satisfactory photographs

—

the distances are so great that the pic-

ture may include a whole range, miles

away and several thousand feet high, but

there is nothing to give scale to the

view—nothing by which one can measure
it. In the Reveille and adjacent valleys

antelope are sometimes seen, but animal
life is not abundant.
From Sumner Spring we journey by

buckboard to the Reveille Range, which
is crossed by the steepest wagon road I

have ever seen. Over this road the ores

from the mining camp, Old Reveille,

were hauled to the mill in the valley, 16

miles away.
At the top of the mountain we look

across another rolling summit of volcanic

rocks ; near by are a few buildings, a new
boarding house, and several wooden
shelters. Here "outside" capital is in-

terested in the development of "pros-

pects ;" the water is hauled four miles,,

from the spring at the "Old Camp,"
which thirty years ago was a busy town,
but now going to decay.

Horses and mules unaccustomed to

the region are afraid of the deserts, and
it is often very difficult to get them
started over an unknown road when leav-

ing a good campground behind ; a nerve-

wrecking delay may follow and heroic

measures become necessary. Some of our

animals lay "hog tied" in the cooking
sun for hours before proceeding over a

new route.

KAWICH—A GOLD CAMP

While the northern end of the Kawich
Range is well supplied with water, grass,

and trees, the southern part is dry and
barren. Here, about 80 miles from Gold-

field, at the foot of Quartzite Mountain,
some of the ledges of rhyolite which
show through the drift carry gold, and
as this is the magician that turns a deso-

late waste into a semblance of civiliza-

tion, we find a camp, complete, yet lack-

ing everything. The description of an
investor from Italy I quote : "Kawich is

a h—11 of a place ! No mines, no water,

no feed, no women," which discloses one

point of view.

The water is hauled by team from Cliff

Springs, 12 miles away, making a jour-

ney of 25 miles a day to keep the town
from drying up, and is sold at $3.00 per

barrel. (Extensive bathing is not gen-

erally practiced.) If this spring fails,
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the wagons go to the Wild Rose Spring,

16 miles distant.

At the Gold Reed Mine we see some
very beautiful gold ore ; the metal occurs

in a ledge of rhyolite which is highly

silicified, and there is so much of it that

none need ask to see it.

The Belted Range lies east of the

Kawich Valley. It is composed of vol-

canic rocks, which weather in cliff forms

that are very beautiful, many reaching

1,500 feet in height. Many rocks show
columnar structure, horizontal, curved,

and vertical, when looked at more closely.

The valley at Kawich extends south-

ward many miles, and then rises to a

"high table-land which breaks abruptly to

"the south, forming a mesa front. To the

eastward the Belted Range runs about

north and south, and where it joins the

mesa land the Oak Spring lies. A butte

Ttnown as Oak Spring Butte rises just

north of this water—a landmark ; it is at

tmce an aggravation and a comfort to the

traveler, as he can see it for miles, and
journey apparently toward it, circle

around it, but not reach it.

Oak Springs is about sixty miles by
wagon road from Kawich, with but one

small spring between and a road heavy

with sand. It is a wearying journey at

best, and men and animals are glad in-

deed when camp is pitched. Here there

are prospects of gold and of copper

;

azurite fine enough to be cut and set in

jewelry is found, and some of it has been
shipped for that purpose.

From the top of the Oak Spring
Butte a panorama of interest unfolds : To
the west and north the high plateau

region, besprinkled with scattering cedar

and pinon trees, cut by sharp-walled

canyons, and limited by the backbone of

the Belted Range is one of the most arid

parts of the desert. To the east and
south is the long sweep of an unnamed
valley, the slopes of drift reaching from
rock-walled range to the white enamel
lake bed far in the distance. Across this

valley we journey. The road, often sandy
and slow, is relieved by stretches hard
and smooth, which are in themselves a
rest to horse and rider. In the bottom

we find a great tank of water; it resem-
bles a stream without flow, head, or

mouth. The water surface is perhaps
200 yards long, 2 to 5 yards wide, and
has a maximum depth of 3 feet. We are

fortunate in that a fierce thunderstorm
with heavy rain passed a day or so before

and filled this reservoir, which had been
dry for months, to overflowing. The
water is already dark brown and alkaline,

but we fill every canteen and barrel and
journey onward for the next permanent
water.

The road rises slowly to pass between
low buttes, and we find ourselves sur-

rounded by giant yucca, or Joshua, trees

;

some of them are large and spreading,

but give little more shade than a barbed-

wire fence.

WT

hen we reach the Cane Spring, one
of the watering places on the old emigrant
road—when to reach it from the north

a dry journey of 70 miles was neces-

sary—it has taken us three days from
Oak Springs, and the distance is not

more than 35 miles. Here the tired,

emaciated horses rest, wander in the

barren hills seeking grass and finding

sage brush, greasewood, and creosote

bush.

Grain, which should have reached us,

has not come, and we are distressed and
worried lest more animals die and leave

us stranded. We estimate it is 40 miles

to the nearest hay—at a stage station on
the freight road from Las Vegas to Bull-

frog. We choose a light wagon, the four

freshest animals, and succeed in getting

back with a few bales in time to keep our
bony quadrupeds from starvation.

For many weeks we have been skirting

the edge of the area indicated as dry. It

has been necessary to make small shelter

camps far within the area and to haul

water many miles across the trackless

flats.

There are quite a number of animals

that leave tracks and marks near the

water-holes. During certain months
thousands of wild doves flock from desert

flat or bench land to spring or tank.

These flights and rabbit trails converg-

ing toward a single point are of great as-
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sistance to one in search of water. Hu-
mans use many devices—usually heaps

of stones or cairns or small sticks placed

as pointers ; these may be of great com-
fort or encouragement, though if the tank

proves dried up, or to have been emptied

by some wandering prospector to save

his burros and fill his canteen, much dis-

tress and anxiety may follow.

From the Cane Spring we turn west-

ward, and the Grapevine Range before

us rises 3,000 feet from the Amargosa
Desert—a great sand dune, long a land-

mark to the traveler from Ash Meadows
to Beatty Ranch—stands in the desert,

which has heretofore claimed more than

one victim. Before turning our faces

toward Death Valley we proceed across

the sloping plane to Bullfrog to replenish

our food, overhaul our outfit, tighten

water barrels, repair canteens, and ar-

range for forage which is to be hauled to

us.

The towns of Bullfrog and Rhyolite

are practically one, while Beatty is four

miles east. The latter is situated on the

Amargosa River, a small stream, but

usually one has to dig to find it. I can
give no figures as to population, for

die inhabitants in most camps are a

drifting lot—there may be many hun-
dred, even a few thousand, one day, and
soon afterward but a handful, as new
strikes are made in outlying districts. At
Bullfrog we find rendezvous camp which
has been brought from Goldfield ; as we
pass up the street we find the omnipresent
tent, a few adobes, and one house built of

beer bottles set in mud. (These mate-
rials are the only inexpensive ones to be

had.) At the head of the street rises

Busch Mountain, one of the many peaks
surrounding the camp, its sides scarred

with the waste from prospect holes. One
of our first experiences is to take a swim
in a tank of goodly proportions fed by
clear green water brought many miles in

pipes. It is useless to try to express the

joy and delight which comes in sporting

and romping in the water, while parched
bodies absorb the fluid until we are ex-

hilarated as bv a strong stimulant. It is

our first wetting in—I blush to say how
long ! At Beatty we find a modern hotel

with a wonderful variety of refreshment,
solid and fluid, served to a nicety, includ-
ing hammered-brass finger bowls, by
men in conventional black evening
clothes.

We look southward across the Amar-
gosa Desert, stretching farther and far-

ther until lost in the blue and amber of
miles of heat with glittering sand and
mud flats, flanked by the Bare and the
Grapevine ranges, with the high peaks of
the Funeral Range appearing beyond.
From Bullfrog the route lies across an

extension of the Amargosa Desert to the
Grapevine Range, to reach which we pass
from arid Nevada into California, which
here is hardly so luxuriant in foliage as
its reputation might lead a stranger to
anticipate, and at a boundary-line post set

up for work.

THE DEATH VALLEY

Twelve miles southwest camp is made
at the Daylight Springs, on the crest of
the divide between the Amargosa Desert
and Death Valley. We journey to one
of the high peaks of the Grapevine and
look into the "Valley of the Shadow of
Death," as desolate a view as may be
found.

In the distance the Telescope Range
rises to an elevation of nearly 11,000 feet,

while at our feet the salt-white plain is

more than 6,000 feet below us and well

below sea-level. The flat is 25 miles
away, and on its borders not a vestige of
vegetation appears. The valley was
named Death Valley from the loss of
members of parties of emigrants who at-

tempted to pass through it in 1849, and
since then a number of persons have been
lost, keeping up the sinister record as a

graveyard, but the appalling stories of the

number of persons perishing there each
year are exaggerated. It is not safe to

go into Death Valley for active work
during July, August, and September,
though there are persons who remain
there all summer; but in October we
journey from Daylight Spring down hill,
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mile upon mile. A sign painted upon a

box lid stuck into a pile of stones gives us

the cheerful assurance that we may be

well provided for if we are found; it

reads : "Rhyolite Undertaking Company,
funeral directors and embalmers."

The canyon walls rise above us, not

high, but sharp and steep, and it is only

by turning and looking backward that we
appreciate the greatness of the range we
have crossed. The grade is easy, the road

wide, sandy and gravelly, our horses

grow weary and move with deliberation

;

all are oppressed with the feeling of

weariness and lassitude.

We ride from the canyon mouth to the

edge of a sandy plain, and here, 115 feet

below sea-level, find a couple of holes, 5

feet in diameter and about as deep, with

two feet of water in them. This is the

"Stovepipe" Spring, so named from the

fact that it was long marked by a section

or two of that useful flue, placed up-

right, to inform the wayfarer where to

dig when the holes had been filled by

drifting sands hurled forward by the fu-

rious gales, burying deeper and deeper all

vestiges of the water so necessary to life

itself. We are indeed in the Valley

;

around us the sand drifts in little sheets

;

here and there a surface of broken and
ragged saline material, hard and as rough
as though made of giant saws set with

teeth edge up.

We turn to the eastward ; in the fore-

ground the gritty beds of conglomerate

and hard clays show as low hills backed

by the ragged cliffs of the Grapevine,

banded, rugged and grim. To the north-

ward the cliffs and peaks guard this val-

ley of desolation, the long delta fans of

drift material spreading like great hands
from the mouth of each canyon, burying
from sight all vestige of the underlying
rock, each a silent witness of the cloud-

bursts, which sometimes come roaring

down the rock-bound clefts, to spread

and evaporate like magic in the fierce

rays of the sun. The farthest fan marks
the mouth of Titus Canyon, named for

the young Coloradan who left Bullfrog

about the time we reached Goldfield, and

perished in its lower reaches seeking life,

as attested by the message penciled upon
a sliver of stick broken from a provision

box and left sticking in the sand for the

guidance of his companion : "Have gone
down canyon looking for the spring;

have been waiting for you.

—

Titus/' His
remains were found ; those of the friend

are still resting undiscovered.

Across the flat we journey, our light

vehicle loaded to its limit with food,

forage, and water, the mules weary be-

fore starting.

Dunes surround us, 20 to 30 feet high,

representing the struggle of plant life to

keep its branches above the accumulating
drift and its roots near enough water.

The victory is eventually with the sand,

into which wheels and hoofs sink nearly

a foot, or when a harder surface is found
it breaks like crusted snow, letting the

beasts into a soft substance which they

dislike exceedingly. Through such
ground we can move but a few yards
without stopping.

In places great boulders obstruct the

trail, among them the wagon must twist

and turn through the fickle and shifting

sands which often hide all signs of previ-

ous travel.

About 25 miles southward from the

Stovepipe Spring, Furnace Creek flows

from the lower part of a large wash
which heads in the Grapevine Range.
Here is one of the properties of the Pa-

cific Coast Borax Company, which years

ago constructed small irrigating ditches,

sowed hay and planted trees, built houses,

and established a plant for the treat-

ment of the salts in the flat near by.

At 225 feet below sea-level are about

100 acres of emerald-like fields, long

rows of fig trees, and abundant running

water, while behind the frowning cliffs

and sharp peaks of the Funeral Range
guard the valley from the advance of the

treasure-hunter from the east.

The borax plant is now idle, though
the valuable beds are still owned by the

company, which maintains a resident

superintendent or foreman. The white

flat which we saw from the mountain is



The Deserts of Nevada 493



494 The National Geographic Magazine



The Deserts of Nevada 495

composed largely of salt, * borax, and
gypsum. The surface is as rough as can
be imagined ; it consists of ridges, blocks,

and plates on edge, inclined, and flat, with
shallow drains full of dreadfully salt

water. From these drains the mixture
of salt and other material is taken,

molded into forms, and set up at various

places to mark the corners of the mineral

claims. This material dries out, and,

when the molds are removed, stands like

solid marble blocks, which remind one
of the fate of Lot's wife. Here we are

informed that during the summer the

temperature reaches more than 130 de-

grees in the shade, and that the nights

are too hot for sleeping, but during our

visit in November the weather was beau-

tiful except during the fierce sandstorms.

Much of the real development in Death
Valley has been done by the parties in-

terested in borax, which is found here

and in many parts of the desert region.

The "cotton-ball" (borate of soda) is

found in the flats, but "colemanite"

(borate of lime) is found in the hills

and mountains, high above the flats of

the valley bottoms. At one time it was
attempted to refine borax at Furnace
Creek, but no work of gathering or

treating is now done there. The freight

teams of the company bring provisions

every few months. From here the now-
famous 20-mule team hauled to Mojave;
such teams are often seen along the lines

of communication in the desert, but few
have so many animals or such heavy
wagons.
There is one way to become famous in

Death Valley—that is, to die near to a

trail so that one's remains may be found.

For instance, meeting a man one day, I

inquired about the route, water, etc. He
said : "The road is plain for ten miles,

Chloride sodium 94-54
Chloride potassium 0.31

Sulphate sodium 3.53
Sulphate calcium 0.79
Moisture o. 14
Gypsum and clay 0.50

99.81
U. S. Geol. Survey Bull. 200, p. 18.

when you'll find a well about 100 yards
to the right; the water is salt, but your
mules will drink it. Six miles farther

you'll come to 'Tim Ryan, Aug. 9th, '05,'

and two and one-half miles southeast of

him you'll find plenty of good water."
From the valley where, even now in

November, the temperature is between
80 and 90 during the day, we cross to the

Panamint Range. At the mouth of Cot-
tonwood Canyon we halt for lunch, hav-
ing covered eight miles during the morn-
ing, and find numerous hieroglyphics on
the walls. These illustrate Indians fight-

ing over water, and depict a running
stream, the bighorn sheep, and various
animals and birds.

Twelve miles up this wash we find Cot-

tonwood trees, some grass, a running
stream, and quantities of watercress,

which the mules attack with evident

relish. Here we find numerous pros-

pectors, learn of an abandoned camp to

the north, and water and "trails every-

where.
In the Grapevine and Panamint ranges

there are still a few mountain sheep.

Tracks near water-holes and a few old

skulls are the nearest we come to a view
of these shy animals.

To the northward we follow along the

range, often in sight of our valley camp
miles away, and 48 hours after leaving

the summit of the valley we are camp-
ing 9,000 feet above it, wading in snow
varying from ankle to waist deep, with
shoes and stockings frozen hard, the

thermometer near o°, and a cruel wind

—

a most trying change for man and beast.

In the Panamint Range both sedimen-
tary and volcanic rocks appear, and near
one of the contacts of these we travel up
a wonderful canyon. The walls are so

near to one another that on horseback
one may touch both at once. The ma-
terial is limestone that has been baked
into marble of alternate beds of black

and white, about a foot in thickness. This
trail is one of the old Indian routes to the

Valley from Keeler and the Sierra Ne-
vada.

From the summits of the Panamint
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Range we look into the Panamint Valley.

Similar to Death Valley in form, but a

little higher in elevation, the floor is 6,000

feet below the mountain tops and about

1,000 feet above sea.

Death Valley is by no means the driest

of the regions traversed, but the heat

and heretofore the inaccessibility have
made it difficult. In the mountains flank-

ing it are numerous springs and frequent

water-holes which, though dry in summer
through excessive evaporation, are avail-

able during the fall and winter. There
are many springs that are credited as

poison water; one of these we sampled,

but unfortunately the bottles were broken
before analysis could be made. In my
opinion, there are springs in which
arsenic is present, but most cases of sick-

ness or death are probably due to drink-

ing excessive quantities at one time, fol-

lowed by physical exertion in the heat.

Such springs as the Indians will not use

are better left alone or used in extreme
moderation, by no means an easy thing

for one throat-parched and speechless for

need of water. Each spring is a source

of supply for flocks of birds, many of

which are very tame.

The desert region is being rapidly in-

vaded by the various transportation com-
panies, replacing the primitive methods.

The Tonopah and Tidewater Railroad is

building from Ludlow, on the Santa Fe
Railroad, through the Amargosa Desert,

to the mines at Bullfrog, with connections

to the borax mines en route. The railway
from Las Vegas, on the San Pedro Rail-

road, to Bullfrog is under construction.

These roads plan to run through to

Tonopah, which will make prospecting
much easier and less expensive, give a
stimulus to the production and shipment
of ores, and make profitable properties

that would be practically valueless with-
out them ; they will lessen to a great ex-

tent the difficulties of travel. With these

and other changes the desert will repay
many fold those who seek its treasures

of gold, silver, and lesser metals and
materials.

The traveler in the deserts should be
sound in heart, kidneys, and liver; have
calm judgment; obtain all information
possible of watering places before un-
dertaking a journey; never leave camp
without some food and water; discount

from 30 per cent to 50 per cent the phys-
ical efficiency of himself and his animals,

as experienced in other, cooler, fields,

and abstain from alcoholic drinks, es-

pecially when doing physical labor. Many
cases of collapse and death are due to

alcohol or overestimation of strength.

Great mountains are a joy to the lover

of nature; they are an inspiration to the

artist, and express grandeur and nobility.

The desert has no such spirit, but has a
wonderful fascination, born of the im-

pressiveness of magnificent distance,

limitless sky, and the infinite patience of

an unbreakable calm.
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By Hon. Eki Hioki

Charge; d'affaires of Japan, i 905-1 906

NOW that the Japanese-Russian
war is ended, the world seems
to be vigilantly watching the

next act which will be produced on the
stage of Oriental politics. Speculations
of various kinds are advanced by all

sorts of people. Some anticipate that
the next play that Japan will put on
the stage will be a peaceful comedy.
Some predict that it will be the repeti-
tion of another tragedy, while others
apprehend both. No doubt the power
that Japan developed during the last
war with Russia must have surprised
the world, but that surprise of the
world has surprised Japan more.
Some preach the doctrine of the yel-

low peril, some question the ambition
of Japan, others apprehend Japan's de-
signs upon the Philippines. Such ques-
tions as these: Will Japan adopt the
Monroe Doctrine for Asia? Will she
control China? Will she not beat the
Americans in industrial and commer-
cial competition? Will she not monop-
olize the markets of China and crowd
out American goods? Will not Bud-
dhism come into rivalry with Christian-
ity? Will not the 700,000 Japanese
soldiers, now in Manchuria, when dis-

banded, flood the western coast of the
United States with Japanese immigra-
tion? are constantly asked on all sides.

Taken altogether, it would appear
that the world is trying to ascribe to
the little island empire the position of
a dictatorship in the Orient. I wish
such was the real position of Japan,
but I must confess, to my regret, that
it is too far from fact. Seeing, how-
ever, that such questions as these are
receiving the more or less serious at-

tention of the thinking class of people
in this and other countries, it may not
be without value to express at this op-
portunity my humble views on them.

(i) THE YELLOW PERIL

In spite of the influence which once
it gained, the doctrine of the yellow
peril seems to have practically lost hold
on men's minds, at least in America.
Regarding this question, therefore, I

have simply to express my deep appre-
ciation of the high intelligence and the
fair spirit of the American people.

(2) japan has no designs on the
philippines

Frank and unreserved disavowals of
the alleged designs of Japan upon the
Philippines having frequently emanated
from authoritative sources, it is super-
fluous for me to repeat them. But the
fact that there is a constant recurrence
of the same allegation in the newspa-
pers of this country shows that the re-

peated disavowals from authoritative
sources have born little fruit, either be-
cause the general public still distrusts

Japan in this matter or because a cer-

tain section of the American people
want to get up some agitation for their

own interest. If a bona fide statement
of the responsible party failed to con-
vince them, let us try a brief argument.
Laying aside entirely for the moment,
for the sake of argument, the consid-
eration of the motive of Japan regard-
ing the present subject, let me ask you
a question : Can you believe that this

great American people who glory in

their national spirit, in their gigantic

strength, in their boundless wealth, in

their marvelous development, and who
look forward with proud and confident

anticipation to the time when they shall

be the first in the race civilization has
set for man to run, would allow their

flag to be lowered, be it in the Philip-

pines or in any other place which legiti-

mately belongs to them, by any hands

*An address delivered to the National Geographic Society, January 19, 1906.
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but theirs? No ; most emphatically no !

That is the spirit with which you cling

to your new possessions in the Pacific

and that ought to be the spirit of the
people who cherish honor and justice.

And who can better understand that

spirit of the Americans than the Japan-
ese?

Therefore, if Japan harbored such a
sinister design as is attributed to her,

she must be prepared to plunge into a

war far more gigantic than the one just

ended, against a nation to which she
owes much of what she is today and to

whose people she owes that moral and
financial support so unreservedly given
at the most critical period in her his-

tory. No I The Philippines are not
worth the sacrifice of such a valuable
friendship as that of America and the

enormous losses in men and money
which such a war would necessarily

entail. Nor is Japan in a position to

carry on another costly war, except for

self-defense.

Besides, the situation in the East is

far more complicated than people ap-

pear to think. During the last quarter
of a century the world's great events
have all taken place in the East. The
destiny of that portion of the world
rests now practically in the hands of

Japan, Great Britain, the United States,

Russia, Germany, and France ; and
China, with her large population and
territory, has not yet gained a position

in the council of powers so vitally af-

fecting her interests. When you closely

scan the delicate and complicated rela-

tions of the interests of the various

powers in the East, you will under-
stand how highly Japan must regard
good relations between Japan and
America for her interests as well as for

those of peace in the East.

(3) THE OPEN-DOOR POLICY IX CHINA

The increased prestige of Japan
turned the eyes of the world toward the

problem of what influence Japan will

wield over China. Some people go so

far as to assert that Japan will control

China, proclaim the Monroe Doctrine

for Asia, and drive out from the East
all the White Devils and exterminate
the western influences within its bor-
ders.

Without questioning either the value
of the principles contained in the so-
called Monroe Doctrine or its applica-
bility to the eastern situation at pres-
ent, I can simply say that such an idea
has not entered into Japanese minds
and such a policy has not seen even the
symptoms of formation. On the con-
trary, the policy which has been per-
sistently folowed by Japan in the past
was to put her interests in closer and
more harmonious touch with those of

the western nations. For the mainte-
nance of the integrity and independence
of China, Japan joined hands with
Great Britain. For securing equal op-
portunities in China for the commerce
and industry of all nations, Japan lent

her eager efforts to the United States
to make the open-door policy effect-

ively operative—the policy which was
propounded by one of the foremost
statesmen, diplomats, and scholars of

our own day and a citizen of Cleveland,
the Honorable John Hay.
While yet the war was going on a

fresh treaty of alliance, much broader
in its scope than the pact which it re-

placed, was concluded between Japan
and Great Britain. One of the main
objects of this alliance is "the preserva-

tion of the common interests of all

powers in China by insuring the inde-

pendence and integrity of the Chinese
Empire and the principle of equal op-
portunity for the commerce and indus-

try of all nations in China."
What proof can be stronger, what

argument can be more eloquent, than
this solemn document in convincing
the world that Japan has no motive to

close the doors of the East to the na-

tions of the other hemisphere?

(4) JAPANESE INFLUENCE IN CHINA WILL
PROVE BENEFICIAL TO THE

WHOLE WORLD

It is a matter of congratulation for

Japan as well as for all other nations
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that there is a fair prospect of the in-

crease of Japanese influence in China
as a result of her increased prestige.

China is a vast country of twenty-six
times the size of Japan in area.* Its

population, which is eight times that of

Japan, is described by some writers as

being conspicuously marked by the ab-

sence of patriotism and cohesion and
by its extreme conservatism. The gov-
ernment is strongly decentralized, only
a feeble and limited power being actu-

ally wielded by the central authorities.

China has long remained insensible

to foreign influences. She has had a

number of severe trials during her long
intercourse with the western nations,

but all the earlier complications appear
to have had the effect of making her
more repugnant to western intimacy.

The process of the awakening of China
has indeed been long and tedious. The
result of the Japan-China war of 1894
sharply stung her pride, but the effect

was only temporary, and she was fast

falling back to her old, sweet slumber.
But the capture of Kiaochow by Ger-
many as the price of the massacre of

two missionaries ; the seizure of Port
Arthur and Talien-Wan by Russia ; the

lease of Wei-hai-wai and extension of

the Kowlung concession by Great Brit-

ain ; the acquisition of Kwang-Chow
Bay by France, and other great events
which followed in succession soon after

the Japan-China war were a little too
much even for the peaceful and patient

Chinamen. "The worm turns," indeed.

These severe stings finally aroused the
patriotism of the people to such in-

tensity that it soon degenerated into a

general anti-foreign movement. The
consequence was the event of 1900

—

known as the "Boxer Trouble"—by
which China added the most unique
chapter to the history of the world.
The foreign legations in Peking were
besieged and attacked by the regular
troops of China, all the communica-
*Area of— Sq. miles.

Japan 162,000
China 4,218,000
United States 3,507,640

tions with the outside world were en-
tirely cut off during nearly three
months, while the interior of the Em-
pire was swept by the same anti-foreign
tidal wave.
The Powers sent expeditionary forces

to Peking for the relief of their repre-
sentatives and people. After a series of
severe fighting, the foreign troops took
possession of China's capital. The im-
perial family fled in confusion to
Shansi, a town far out in the interior of
China and beyond the reach of the
foreign troops. The allied foreign
forces made a triumphal march through
the imperial palaces, and the city of
Peking, together with the territory
along the lines of communications to
the sea, was placed under foreign mili-

tary government. Palaces were oc-
cupied by foreign troops, looted and
destroyed and the lives and property of
the Chinese were placed in the most
hazardous position. A joint conference
of the Powers was held and the famous
Peking Protocol was signed on Sep-
tember 7, 1901—the terms having been
literally dictated. An enormous in-

demnity was imposed upon China and
within a distance of a rifle shot from
the Imperial palace, the real abode of
the Great Son of Aeoru and reigning
sovereign of China, a strong fortifica-

tion called "Legation Quarter" was
thrown up for the residence of foreign
ministers and people and was strictly

guarded by foreign troops.

This was a very severe lesson for

China. For the first time in her his-

tory, China was made to really feel

foreign influences. Reform decrees

were issued one after the other. Stu-

dents began to be sent abroad in search

of western knowledge. China was
awakening.

Just at this juncture, another daz-

zling event transpired in the territory

of China, right under the nose of the

Pekinese—that is, the Japan-Russian
war. The Chinese watched this gi-

gantic struggle with the keenest inter-

est. The superiority of the western
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method was proved to them beyond all

doubt. China is now almost awake.
A large number of Chinese students

are now in Japan in search of western
knowledge, as it is considered by them
to be the quickest and cheapest means
to attain the end. Japanese institutions

are copied, Japanese books translated,

Japanese instructors engaged by the
Chinese. In short, Japanese influence

seems to be spreading quite rapidly.

It is not right, however, to call it

Japanese influence, because it is in re-

ality western influence.

The present stage of China's trans-

formation will soon pass over. The
next stage will be the sending of an
increased number of missions and stu-

dents to America and Europe, con-

struction of railways, improvement of

water communications, introduction of

machines, spread of Christianity, and
the increase of the productive and buy-
ing powers of China. When 400,000,-

000 people begin to produce and con-

sume the articles of foreign commerce
as much as the Japanese people do to-

day, the volume of the world's trade

will be immensely augmented. Japan-
ese influence in China is after all a

westernizing influence which cannot
fail ultimately to benefit the whole
world.

When some years ago the Chinese
customs service was organized mainly
with a staff of Englishmen, the rest of

the nations felt exceedingly jealous;

but who ventures today to deny that it

benefited the whole world? Japan
cannot and will not go back to her old

ways. China will not learn from Japan
anything but western methods. There-
fore, if Japan is now in a position bet-

ter fitted to exercise civilizing influence

over China, she ought to receive full

support of other nations instead of

their jealous suspicion.

Fears are entertained by some people

that the Chinese may use the western
method against the westerners. I am
inclined to think that such a fear is en-

tirely unfounded, because it is certain

that the more the western influence
spreads among the Chinese, the more
intimate will they become to the west-
erners. Even should such a thing hap-
pen, nothing need be feared, for the im-
proved means of communications of

our days enable us to make ample pro-
vision for the common defense of com-
mon interests, as was done in the case
of the Boxer trouble.

(5) INDUSTRIAL AND COMMERCIAL
DEVELOPMENT OE JAPAN

The last war with Russia has in-

creased the national debt of Japan to

the amount of 960 million dollars—the
interest of which alone requires nearly

50 million dollars annually. It is in-

deed a heavy, an enormous burden.
And every dollar of it, interest and
principal, must be paid. Japan will

and must devote her full energy to her
commercial and industrial develop-
ment, and with the capability she has
shown in the past no inconsiderable
achievement can justly be expected of

her new efforts. During the ten years
that followed our war with China, the

wealth of the nation increased more
than ten times and we are now per-

fectly confident that we will fully re-

cuperate from the effect of the present

financial drain in due course of time. It

is absurd, however, to say, as some
ventured to do, that in the course of a

few years American goods will be
crowded out of the Chinese market by
Japanese competition.

You know quite well how long it

took for the United States, with all the

advantages she had in inexhaustible

natural resources and in better facili-

ties for introducing foreign capital into

the country, to recover from the effect

of the Civil War. Japan has got to

labor under an enormous disadvantage

compared with the United States of

that time, and it is feared that a long

period will have to pass before we can

put the new commercial and industrial

development on a sound and vigorous

condition. The apprehension enter-
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tained by some section of the American
people as to the commercial and indus-

trial rivalry of Japan is more imaginary
than real.

The main ground upon which rests

their apprehension is the fact that Ja-
pan has cheap labor at command. That
this condition should obtain an undue
importance in the eyes of the people of

America, where altogether peculiar

labor conditions prevail, is quite

natural. But before jumping to such a

sweeping conclusion as that Japan will

beat America in the commercial and in-

dustrial competition because she has
cheap labor, it would be proper to con-
sider the other factors which are

equally, if not more, essential to the

building up of a nation's commerce and
industry.

Of course, everybody knows that the

essential factors of industry are labor,

capital, and material. Labor is only
one of the three, and in our days of

machinery its importance has become
comparatively insignificant. The his-

tory of your own industrial progress
has proved this fact. There was a time
when the same cry was raised in this

country as to European competition on
account of their cheap labor, but where
stand your industries now? Japan has
labor, but the advantages which this

country has in the remaining factors of

industry are incomparably greater. In
addition you have an immense advan-
tage over other nations in your wonder-
ful inventive genius. In the modern
system of industry, no human labor,

however Cheap, can compete with ma-
chinery. Besides, labor in Japan does
not remain cheap. The effect of the

China-Japan war was to double the

price of labor. The war with Russia
must have raised it A^ery much higher.

In spite of all these disadvantages, Ja-
pan must develop her commerce and
industry and she will have to compete
with all the world, friend or foe. It is

an absolute necessity for her very ex-

istence. But, with an unflinching de-

termination to push her. commerce and

industry to the forefront, Japan will not
resort to "ways that are dark and tricks

that are vain." Her commercial war
will be fought just as fairly and stoutly
as'the real war. In China, Japan seeks
no unfair advantage. She seeks no
favor from China that is not granted to

the United States, England, or to the

entire world. She stands for the open
door, and, in the words of your great

President, a "square deal."

Under these conditions, Japan is

willing to enter either into an alliance

or rivalry of trade with any nation.

Japan welcomes capital and material

from any country. The United States

is supplying materials for our impor-
tant industries. Why cannot she supply
the capital, too? There exists between
Japan and Great Britain a political al-

liance in the East; why can there not

be a commercial alliance between Ja-

pan and the United States? We are

willing to divide a fair share of profits,

wherever gained, with any people. The
field for the commercial and industrial

activity of Japan has been immensely
enlarged as a result of the last war, and
this offers a specially favorable oppor-

tunity for American cooperation. With
the cheap labor and a comparatively

superior knowledge of Oriental matters

possessed by the Japanese, combined
with the inexhaustible supply of Ameri-
can capital and materials, we can build

up an impregnable commercial strong-

hold in the East which can defy the

rivalry of the world.

(6) JAPANESE IMMIGRATION TO THE
UNITED STATES

It has been often asserted in news-

papers that when the war with Russia

is over and the army of 700,000 men
now in Manchuria is disbanded, the

Pacific coast will be flooded with Jap-

anese immigration. Such a statement

cannot be regarded as an expression of

serious opinion, because, unless that

enormous army of Japan had at once

descended from the sky just for the

purpose of the war, there can be no
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reason why its disbandment should
cause any increase of immigration to

the United States or anywhere else.

Japan has no hired soldiers. Every
Japanese, without distinction of class

or rank, profession or trade, rich or
poor, is equally under the obligation to

serve three years with the colors and
several years in the reserves and na-
tional guard. Therefore the Japanese
army is not like that of some other
countries, composed of men who were
taken from among those who had no
employment. On the contrary, all and
every one of the men who compose that

formidable Manchurian army had been
taken from actual work at home, so

that the effect of the sudden withdrawal
of hands from the field of industry is

actually being felt in the productive

power of the nation.

Such being the case, even if the en-

tire number which left Japan for th^

campaign returned home intact they
would simply have to go back to their

own work and not a single hand would
remain idle. Taking into account the

enormous losses suffered by our army
in killed, wounded, maimed for life, and
also those who would find new op-

portunities in Korea and Manchuria,
there is every reason to believe that

Japanese immigration to the United
States will considerably decrease.

(7) THE FUTURE OE THE ORIENT

The Orient, with more than half of

the population and more than one-third

of the land area of the entire world, and
with commerce amounting only to three

billions of dollars annually, which is

only a little over one-seventh of the

total trade of the world, offers an al-

most unlimited field for future develop-

ment. The foreign commerce of Japan,

which amounted to 58 million dollars

in t88o, reached 300 million dollars in

1903. The foreign commerce of China,

which amounted to 217 million dollars

in 1880, amounted to 355 million dollars

in 1903. The growth of China's com-
merce was slow. She has, as I said be-

fore, 26 times the area of Japan and 8
times the population, and yet her for-
eign trade is only about equal to that of
Japan. Should the commerce of China
grow to the present rate of that of the
West, that is $27 per capita, it would
reach the colossal figure of $10,800,000,-
000, or about one-half of the world's
commerce of today. What possibilities
lie there in China?
The United States, which has the

longest coast line on the Pacific, has
entered into the oriental arena of com-
mercial and industrial competition
comparatively recently, but the prize
she has already gained is remarkable.
The imports of China, Japan, and Aus-
tralia from all the European countries
combined increased by 45 million dol-
lars during the period of 1890-1903.
During the same period, the importa-
tions from the United States alone in-

creased by 49 million dollars, which is

actually greater than those of all

Europe combined. That is, the rate of
increase of the European importations
during that period was only about 22
per cent, while that of the United States
was 160 per cent. This is truly re-

markable. But the prospect for future
American trade is still greater. The
wonderful facilities afforded by the im-
proved cross-continental communica-
tions, the added forces of the mercantile
marine on the Pacific, the direct and
independent cable connection with the
Orient, the possession of the Philip-

pines—all combine to give a tremen-
dous impetus to the expansion of

American trade in the East.

Our trade relations with the United
States have been prosperous and satis-

factory. In 1898 we sold to the United
States 23 million dollars' worth and
took from her about 20 million dollars'

worth. In 1902 we sold to you 40 mil-

lion dollars and took from you 24 mil-

lion dollars' worth. The balance of

trade has always been against the

United States, but it is rapidly gaining

the normal condition. In 1881, the im-

ports from the United States formed
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less than 6 per cent of the total impor-
tations into Japan, while in 1902 they
formed nearly 18 per cent of the total

importations. In fact, Japan's imports
from the United States have grown
more rapidly than her exports to the

United States ; and proportionately

they have grown with much greater

rapidity than the total importations of

Japan.
The showing of American commerce

during the first six months of this year
is still more remarkable. The imports
into Japan increased during this period

by 56.9 per cent, of which 22.4 per cent

belongs to this country. This extraor-

dinary increase of importations was due
to the war which is ended now, but the

benefit which the trade of this country
has derived and is still to derive from
this cause is incalculable. The war has

proved at least that this country has
greater advantages over other nations

in supplying the nations of the East
with flour, meat, and manufactures of

iron and steel and various other articles.

It rests with the merchants of this

country to retain this favorable condi-

tion of trade and still further improve

it. That there should be this turn of

the tide is only right, because the

United States has been, is, and will be
the best customer of Japan. No really

lasting and prosperous trade can be ex-

pected unless the conditions make it

equally profitable to both sides.

I repeat again that the future of the

Orient is great, and the greater it is the

better for the world. With peace guar-

anteed by the Anglo-Japanese alliance

and equal opportunities in Korea and
China secured by that treaty as well as

by the coincidental agreement of the

policies of the three great Pacific

powers—Japan, the United States, and
Great Britain— an important era

dawned on the Orient. Let us seri-

ously study the opportunities which
the changed condition offers and har-

moniously work out the way by which
we can, by combining the strongest

traits of each other, cooperate in de-

veloping the yet unexploited treasures

of the East. During the last quarter

of a century, all the great events of the

world transpired in the East. For years

to come, the East will still be the center

of the world's great events.

THE FORESTS OF CANADA*

By Sir Wilfrid Laurier

Premier op the Dominion op Canada

IN
the name of the Canadian Forestry

Association, which has conceived and
planned this conference, and in the

name of the Canadian Parliament, which
has authorized and approved it, it is my
privilege and my pleasure to extend to

you all a most hearty greeting. Welcome
to one, welcome to all. Especially should
I welcome, even after the words of His
Excellency the Governor General, the

representatives of the American Republic
who are present with us on this occasion,

and who bring to us the benefit of their

knowledge and experience. Welcome
also to the representatives of the provin-

cial governments, without whose aid and
cooperation our efforts could never have
the full fruition which we anticipate from
them. Welcome also to the representa-

tives of the great railway companies,
which are placed in a position to give,

perhaps more than any other class of the

community, the benefit of their experi-

ence and knowledge to us. Welcome also

*The opening address to the members of the Canadian Forestry Congress which was recently-

held in Ottawa.
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to the representatives of the great lum-
bering class, who perhaps are more in-

terested than any other class of the com-
munity in the maintenance, preservation,

and protection of the forests. Welcome
to the university men whom we see be-

fore us, welcome to the traders, welcome
to the sportsmen ; welcome to all classes

who are present and who are ready to

contribute of their time and of their

money to the great object we have in

view and which is an object of primary
national importance. The large attend-

ance which I see before me, I am most
gratified to say, exceeds all the expecta-
tions that we had; and this attendance,
large as it is, is a manifest evidence that

the Canadian people at last realize the
great importance of all problems con-
nected with forestry.

THE PRIMEVAL FOREST

A great deal of harm has already been
done—harm which, I am afraid, in many
respects cannot be recalled ; but it is not
yet too late, and the harm which we know
has taken place is and ought to be an
incentive to us to do our best in the en-
deavor to check it and to give more at-

tention to forestry problems. Our ances-

tors, when they came to this continent,

found it an unbroken forest from the

shores of the Atlantic Ocean to the Mis-
sissippi Valley. It was the home of a

race of hunters who derived their exist-

ence chiefly from the chase and for

whom, therefore, the forest was a natural

element. It was the object of our an-

cestors to turn this land into a fit habitat

for a race of agriculturists, for the white
man, whose civilization is based pri-

marily upon agriculture. They had to

clear their homes from the forest ; but
instead of attacking the forest with care

and tenderness they looked upon it as an
enemy, to be got rid of with the axe, with
fire, and with every mode of destruction.

History tells us and our own experience
tells us that they went at it most merci-
lessly. The forest had no friends what-
ever, because, to clear off a few acres of
land, they would set fire to miles upon

miles of the noblest trees that ever lifted

their lofty heads toward the heavens.

This, at one time or other, went on in

every part of the continent, and even at

this very day it is still going on in some
parts of the continent.

These pioneers of former days, as the

pioneers of these modern days, did not
realize that in the economy of nature
forests are just as indispensable to the

civilization of man as tilled fields. They
did not appreciate that, even from the
point of view of agriculture, unless tilled

fields are furnished by forests with mois-
ture and rainfall, they decrease in their

productiveness accordingly, and that the
efforts of the agriculturist will suffer in

proportion. We have assembled here in

order to devise ways and means, if pos-
sible, first of all to check this evil and to

make every class in the community
realize the great importance of maintain-
ing, preserving, and protecting our for-

ests.

THE NECESSITY OE A LARGE EOREST PRE-
SERVE

What I would like to call the attention

of this convention to, in the first place,

would be the necessity of establishing a
preserve, a large forest domain. There
are certain portions of the earth's surface
which, in the wise economy of nature,
must always be maintained as forests.

All the hills, mountains, and plateaus
which are the sources of flowing streams
or rivers should never be allowed for any
consideration whatever to remain any-
thing else than forest. No consideration
whatever should allow these portions of
the earth's surface to be denuded of their

trees. We know the consequences, and
therefore it is needless for me to dwell
upon that feature; it is a mere truism.

If these portions of the earth's surface
in our own country are to be maintained
as forests it is essential, in my humble
judgment at all events, that they should
form part of the national domain,
that they should belong to the state.

In Canada by the state I mean the pro-
vincial governments where the manage-
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ment of the public lands is left to the

provincial governments and the national

government where the ownership of pub-

lic lands is left to the national govern-

ment. If it so happens, and I am afraid

it has happened, that some portions of

these watersheds have been alienated

from the public domain and have been
transferred to private ownership, it should

be the policy of the national government
and it should be the policy of the provin-

cial governments to repurchase these

lands and bring them back to the public

domain.

THE EXPERIENCE; OE NEW YORK STATE

The state of New York has inaugu-

rated such a policy. The state of New
York years ago made the mistake—I was
going to say committed the folly, and
perhaps that word would not be too

strong-—of alienating part of the water-

shed of the Adirondack Mountains. We
know the fatal consequences that have
arisen from that policy in the droughts
which have, more than once, been the

bane of that beautiful state. And now, I

understand, the legislature of the state of

New York has passed laws authorizing
the administration, as fast as possible, to

re-acquire these lands and make them a
part of the public domain. If in any part

of Canada a similar mistake has been
made, a policy such as that adopted by
the state of New York should be adopted
here, and the national or provincial gov-
ernment whose business it is should make
it their object to bring back to the public
ownership the lands that have been
alienated and make these forests a part of
the national domain, as is done in Ger-
many, France, and some other countries.
(Applause.) On this point, I am sure,
we all agree.

REPRODUCING THE FOREST

The next consideration for which I

would invite the deliberation of this con-
vention is the reproduction of the forests.
Our system of treating the forests is to
lease them to the lumbermen for the pur-
pose of taking off the merchantable tim-

ber. I do not know whether this policy is

advisable or not. I believe that on the
whole it is advisable. But no effort is

made to replace the timber that is taken
away from what we call the limit under
that policy.

In Germany and France, I understand,,

it is the accepted policy, a policy that has
been followed for generations, when a
tree is removed in any way, to replace it.

by the planting of another tree. (Ap-
plause.) I am not prepared to say that

such drastic conditions should be imposed
upon the lumbermen, though I am not
prepared to say, on the other hand, that a
plan of this kind should not be taken
under advice. At all events, I submit to-

this convention that we ought to do
something more than we are doing at the
present time. (Hear, hear!) It is not
fair to the country—it is not fair to us
who are living, and still less is it fair to
the generations to come after us—that

we should allow the destruction of the
forest to go on year by year, by the cut-

ting down of the trees and make no effort

whatever to replace what is thus taken
away. The trees are a crop like any
other growth. True, they are a crop of
slow growth ; but that is the only differ-

ence between trees and any other crop.
In this, as in every case, when a crop is

taken off, steps should be taken to replace
it at once with another. I said a moment
ago that I was not prepared to say that
when the lumberman in the course of his

work takes away, say, 300,000 trees in a
year he should at once plant 300,00a
trees; but I do ask this convention to
consider what should be done in that
matter. One thing might be asked,.

whether of the lumbermen or of the state,,

that where trees are taken away, trees

should be seeded, so that we may have a
crop coming on all the time.

THE BEAUTIFUL, PINE FORESTS ARE RAP-
IDLY DISAPPEARING

It is a fact which we face with some
degree of sadness, even to mourning, that

Canada in a few years will be devoid,,

absolutely devoid, of the beautiful pine
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forests which at one time were its pride.

We can- calculate the number of years,

and the number is not very great, when
there will not be another tree of the

original forest to be cut upon the limits

of the Canadian lumbermen. But trees

have grown and trees ought to grow
again. There is an impression, which I

have heard expressed on more than one
occasion, that it is useless to look for

another crop of pine trees ; that when you
have removed the crop we found here,

the growth of many years, the new crop
of trees will be spreading and of no mer-
chantable value. But I am told that there

is a way whereby a new crop of trees can
be grown. The growth should be started

as soon as the original trees have been re-

moved from the soil.

A few years ago I was discussing this

subject with a lumberman of great au-
thority, a man known to some of you, the

late John Bertram, a man most eminent
in his profession and of the highest capa-
bilities in many directions. He told me
that on his limits on Georgian Bay he had
a young crop of pine which he had
started a few years before. The explana-
tion he gave me was this—and I am glad
to give here the information he imparted
to me, so as to gain the opinions of those
who have experience in these matters

—

he told me that when the crop of pine was
cut off, the new crop to spring up would
consist largely of poplar, and the poplars
grew faster than the pine or hardwood
trees. And he said : If you take care to
plant pine seeds underneath these poplars,
the young pines will grow up, shaded by
the faster-growing trees. The pines, in

their efforts to reach the sunlight, will

grow tall and without limbs. After a

time, when they overtop the poplars, their

life is assured. If this be the case, it

seems to me we have here a method of
reproducing our trees and of having for

all time a constant supply. (Applause.)
It is a natural thought that we shall not
live to see this young generation of trees

at their full growth ; but we must not
think alone for ourselves, we must think
of the prosperity of Canada in the days

when all of us shall be sleeping in our
graves. This is the sentiment, I am sure,

that actuates this entire assembly. (Loud
applause.)

THE ENEMIES OE THE FOREST

The next thing I would like the con-

vention to consider is the protection of

the forest against its many enemies ; for

the forest, unfortunately, has many
enemies. Man is bad enough, we all

agree ; but man is not so bad as the in-

sects, and the insects are not so bad as

fire. The fire is the great enemy of the

forest. Nothing can be sadder for us to

consider than that during the summer
months there are miles and miles of

forest destroyed by fire. This goes on
every year. Speaking of my own ex-

perience, it has been going on ever since

I can remember. It goes on, perhaps,

not to so great an extent as in former
years, but there is far too much of it yet.

I was talking a few years ago with one
of the lumbermen of the city of Ottawa,
and he made the statement to me that the

enormous quantity of lumber taken to

market out of the Ottawa Valley does not
represent more than 10 per cent of the

timber that has been destroyed by fire. If

this is a true statement, the fact is simply
appalling. Last week I met one of the

lumber kings of the Ottawa Valley, who
asked me, "What are you going to do at

this Forestry Convention?" I said, "We
are going to compel the lumbermen to

protect the forest against fire." He re-

plied, "Why, the lumbermen are doing
more in that direction now than all the

rest of the community put together." I

said, "I quite believe it. But that is not
saying very much for the lumbermen
(applause and laughter), because the
rest of the community does absolutely
nothing to protect the forest, and the
lumbermen may well be doing more with-
out doing enough." (Applause.)
What measures ought to be taken to

protect the forests against the raging
fires that every year consume such an ap-
palling quantity of the best timber of the

country? I know that some effort has
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been made in this direction. I know that

the lumbermen keep a patrol of the

woods of the Ottawa Valley, and that is

a great improvement; but I submit that

this is not enough. I submit that some-

thing more ought to be done, if it be only

to have more patrolmen. I believe that

we should have the woods patrolled as

they are in Germany and France ; so that,

as far as possible, every incipient fire

should be prevented from spreading.

Moreover, we should impress every man
in Canada—the lumbermen, the sports-

men, the man out of any class—with the

belief that it is a crime, an absolute crime,

to throw a lighted match upon the ground
(applause), to scatter the ashes of a fire,

or to leave a camp fire before it is abso-

lutely extinguished. (Loud applause.)

All these things are crimes, and I would
go so far as to say that they should be
made crimes under the law.

DESTRUCTION CAUSED BY THE RAILWAY
LOCOMOTIVE

There is another mode of destruction

to which I want to call the attention of

the convention, and it is the destruction

of the railway locomotive. The railway

locomotive is a great blessing un-
doubtedly, and I am not here to say any-
thing harsh of it ; but if you take the

train at Halifax to go to Vancouver, in

every province of the Dominion where
there is timber—in Nova Scotia, in New
Brunswick, in Quebec, in Ontario, in

British Columbia—you will see miles and
miles and miles of what was once beauti-

ful forest and which is now nothing but
parched and blackened timber, a monu-
ment to the destructive power of the rail-

way locomotive. I know that the railway
men have done a great deal to obviate
this evil. They have used all possible

ways of overcoming the difficulty inher-

ent to the operation of the railway loco-

motive. They have put screens upon
their stacks, they have devised different

methods, but all these methods have been
inadequate and I do not know that in that
direction they can do more than they have
done; but perhaps the railways ought to

be compelled in the summer season, at all

events, to have extra patrolmen on their

tracks so as to prevent incipient fires, to

follow sparks in their progress, and to

extinguish them before they have caused
any damage. I think that is one ques-

tion that ought to be carefully considered

by this convention, and I believe that if it

were to do nothing more than to prevent
fires by railway locomotives, this conven-
tion would have done a great deal ; but I

think it will do more than that.

GOOD EXAMPLE OE MANITOBA AND SAS-

KATCHEWAN

There is another subject to which I

would also invite the attention of the con-

vention. That is tree planting. It is not

sufficient that we should preserve our

forests where we have forests. It is not

sufficient that we should plant forests also

to a great extent, but we should invite

people generally to give more attention to

tree planting at their homes and es-

pecially upon their farms.

The Canadian government some eight

years ago introduced into one of its de-

partments a forestry branch. It has done
a great deal of good in that respect, and
I hope that Mr Stewart, who is the ad-

ministrator of this branch, will give us

some information as to the work which
he has done. It has done a great deal

already, to my certain knowledge and to

the knowledge of every one who has been
in the Northwest.

It was my privilege last September to

visit the Province of Manitoba and the

new provinces of Saskatchewan and Al-

berta. Fourteen years had elapsed since

I had seen them before, and of all things

which struck me in this wonderful coun-
try the thing which perhaps gladdened
my heart more than anything else is the

attention which is given to forestry.

Fourteen years ago, when I first visited

the Province of Manitoba and the terri-

tories of Alberta and Saskatchewan, the

farms were absolutely barren of trees;

you could not see a tree around them.
Now I am glad to say that around most
of the farms of Manitoba and many in
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Saskatchewan and Alberta you can see

groves of trees. The city of Winnipeg
in that respect is an example to the cities

of the east. The city of Winnipeg has
done marvels in the way of tree planting.

The streets of Winnipeg today are a
credit to that city and would be a credit

to even an older city than it is. But
there is a great deal to be done in the

east, and in that respect perhaps my own
Province of Quebec is the greatest sin-

ner.

My own countryman, the French
Canadian, is the man with the axe. There
is no better man in that respect than he.

He goes into the forest, and there is no
man who can equal him in forest work;

but in the meantime he has not been as

careful as he should have been in pre-

serving the trees in his midst. I should

like to impress upon every Canadian
farmer the necessity of covering with

trees every rocky hill and the bank of

every running stream. It is very easily

done. He has only to scatter the seeds on
the ground, fence it, and nature will do
the rest.

These are some of the questions which
I hope will be taken into consideration by
yourselves. I do not intend to limit the

number of questions which shall be taken
into consideration, but these are some to
which, with others, I invite the serious at-

tention of this convention.

THE VAST TIMBER BELTS OF CANADA

A RECENT report on the forests

of Canada by U. S. Consul
Henry S. Culver, at London,

Ontario, gives the following summary of

their great dimensions

:

There are three great timber belts in

the Dominion : The northern or spruce
belt, the southern or commercial belt

—

both east of the Rocky Mountains—and
the British Columbia belt, west of the
Rocky Mountains. These belts do not
include, however, the forests of the

maritime provinces, which are extensive

and valuable, covering about one-tenth

of the area of Ontario and Quebec, or the

forests of New Brunswick and Nova
Scotia, which may be compared in a gen-
eral way to those of Maine.

FORESTS OF BRITISH COLUMBIA

The western or British Columbia belt

is far superior to either of the eastern

areas, for the reason that the climate,

tempered as it is by the warm waters
of the Pacific Ocean, promotes a more
perfect growth and development of the

different species. Here is found not

only the valuable red fir or Oregon
pine, generally distributed throughout

the entire province along the coast and

on the mountains, but also the red cedar,

the western spruce, the yellow cedar, the

hemlock, the balsam fir, the western
white pine, the western yellow pine, the

maple, and the western oak in such quan-
tities as to make this the most valuable

timber belt on the North American conti-

nent. This- belt extends from the forty-

ninth parallel north to the sixtieth par-

allel, a distance of some 770 miles, and is

from 200 to 300 miles wide. The best

timber does not extend to the extreme
north. That portion is covered with
black and white spruce, and constitutes

a very extensive pulp-wood range.

But this region, because of its great

distance from the markets in the East
and the lack of cheap transportation, will

remain comparatively in its primeval

state until the eastern forests are nearly

exhausted or until better transport facili-

ties are afforded.

THE NORTHERN FORESTS

The northern belt is perhaps greater

in extent than all the other timber belts

and reserves of Canada combined. Ac-
cording to the best authority, it extends

from the eastern coast of Labrador north

of the fiftieth parallel in a northwesterly
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direction to Alaska, a distance of some
3,000 miles, with an average width of

perhaps 500 miles. This vast strip of

timber land, if placed upon the territory

of the United States, would extend from
Maine to California and from the south-

ern shore of Lake Erie to the northern

boundary line of Georgia. It is known
as the spruce forest of the Dominion, the

great bulk of the timber being of that

species, black and white, the other im-
portant trees being larch and poplar.

Although this belt has been but par-

tially explored, it is claimed that many
of the trees in the southern portion are

of a lumber-producing size, but the

greater portion is fit only for pulp.

When it is considered that spruce is

distributed in vast quantities through all

the forests of Canada, and that an almost
incalculable amount will be produced in
this great northern belt, it is hardly ex-
aggeration to say that the Dominion pos-
sesses an inexhaustible supply of pulp
wood.
Dr Robert Bell, Director of the Geo-

logical Survey of Canada, says of the
area of the forests

:

"The area of our northern forests may
be reckoned as forty-four times as great
as that of England. Any one of these
forty-four parts will produce . wood
enough to supply the ordinary demands
of the present population of Canada

—

that is, 5,000,000 people could get what
is required for mining, fuel, etc., by
taking the timber from a space the size
of England—and would be able to allow
the other forty-three equal parts to be in
reserve or used for export."
The railway being built from Sault

Ste. Marie to Hudson Bay will make
available the timber growing around the
bay and along the line of the road, and
may possibly provide a more accessible
field of pulp wood than can be obtained
in any other way for the rapidlv growing
industries of the Soo.

THE SOUTHERN BELT

The southern or commercial timber
belt spreads over a very wide territory.
It comprises that portion of Ontario and

Quebec lying between the forty-fifth and
fiftieth parallels of latitude and bounded
on the east by the St Lawrence River
and on the west by the Great Lakes and
Manitoba. Great interest centers in this

great timber region by reason of its prox-

imity to the manufacturing centers of the

United States and because it contains

the most valuable timber for lumber east

of the Rocky Mountains.
It is not, however, a compact and un-

broken belt of first-class timber. Climatic

conditions seriously interfere with the

development and growth of some of the

best species of timber that inhabit this

region, for none of the best ones extend
farther north than the watershed be-

tween Hudson Bay and the Great Lakes,

approximately the fiftieth parallel of lati-

tude, and many of them find their north-

ern limit far south of this parallel. The
composition and extent of this timber

belt can be better understood by taking

a map of the Dominion and tracing its

boundaries and noting the northern limit

of the most valuable species. The forty-

fifth parallel cuts out entirely one very
valuable species—the black walnut

—

whose northern limit of growth is the

latitude of the city of Toronto, while a

few miles north of this parallel is the

northern limit of red cedar and white

oak. A line drawn from the city of

Quebec to Sault Ste. Marie will designate

the northern limit of beech, while a line

drawn from the northern part of New
Brunswick to the north shore of Lake
Superior will mark the northern bound-
ary of sugar and hard maple. Two other

species which have their northern limit

within this belt are elm and birch.

The king of the northern forests is

white pine, which has its northern limit,

as have also white cedar and red pine, at

this fiftieth parallel of latitude. This
region is now virtually its only home in

the Dominion of Canada. It was at one
time supposed that it had a very exten-

sive northern range, but Dr Bell states

that its distribution is comparatively

southern, very little being found north

of the fiftieth parallel.

This belt would furnish an enormous
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supply of excellent timber but for the

destruction wrought by forest fires.

Dr Bell calculates that about one-third

of this territory may be considered as

tinder a second growth up to about 10

years of age, one-third as intermediate,

and one-third including trees of ioo

years or more, and this applies doubtless

to all the forest areas of Canada ; to this

particular belt, which lies at the very
•doors of the great manufacturing estab-

lishments of the United States, and is

the one foreign timber region upon which
we rely, the available supply of first-

quality timber is alarmingly limited.

The Canadian forests have never been
called upon to pay the enormous tribute

to multiplying industries that our forests

have ; but they have been decimated by
the speculative lumberman and the im-
provident settler, and ravaged by fire

until those forests which are most ac-

cessible bear little resemblance to their

primeval state.

But it is not too late for the Canadian
people to preserve what is left of their

great timber reserves, and by a vigorous

and judicious system of reforestation

they may be able to meet every demand
for their best timber for a long time to

come. They are awake to the responsi-

bility, and are taking measures to pre-

serve what is left and to reforest the

waste places.

ANIMAL WEALTH OF THE UNITED STATES*

with an explanation of some of the reasons of its
phenomenal development

By Hon. Francis E. Warren
Senator from Wyoming

CONGRESS has had much to do
and the press of the country
and the people much to say of

late about live stock and the products
and manufactures therefrom.

The newspapers and public men of cer-

tain States have aggressively demanded
"free raw material"—so called, er-

roneously—such as free wool, free hides,

free coal for manufacturing same, etc.

;

and the excitement in one State at one
time reached a point where a candidate
for governor was in wide difference

through the public press with the Presi-

dent of the United States as to sentiments

entertained and expressed upon this sub-

ject.

Still later, from the White House and
by Executive direction has followed an
inspection of certain features of the live-

stock industry, the result of which has

surprised the nation.

The Twelfth Census reports, covering
a period of collection and compilation of

over six years ago, indicated that the

live-stock industry, even at that time,

was the largest of all the industries in

the United States, and a statement of the

industry as it exists today would show
that it maintains its supremacy and is de-

serving of the most careful and important
consideration by Congress and the Amer-
ican people.

In the United States, in 1899, the

Bureau reported

.

Domestic animals, value, 12,981,722,945.

Number. Value.

Neat cattle. ...

Horses
Mules

67,822,336
18,280,007

3,271,121
6i,6o5,Sii

62,876,108

1,871,252

$i,476,499,7H
896,955,343
196,812,560

Sheep i7o,337.oo2

232,027,707
3,266,080

*This article is the substance of a speech delivered in the United States Senate June 27, 1906.
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NUMBER OF NEAT CATTLE ON FARMS AND RANGES:

TEXAS

IOWA
KANSAS
NESRASKA
ILLINOIS

MISSOURI

NEW YORK

WISCONSIN

OHIO
PENNSYLVANIA

MINNESOTA
OKL4HOMA
INDIANA

S.DAKOTA

INDIAN TER.

CALIFORNIA

COLORADO
MICHIGAN

KENTUCKY
NEW MEXICO
MONTANA
TENNESSEE
GEORGIA

ARKANSAS
MISSISSIPPI

VIRGINIA

ALABAMA
FLORIDA

ARIZONA
OREGON

WYOMING
LOUISIANA

N.DAKOTA

WEST VIRGINIA

N.CAROLINA

VERMONT
WASHINGTON
NEVADA
IDAHO

UTAH

S.CAROLINA

MAINE
MARYLAND
MASSACHUSETTS

NEW JERSEY
NEW HAMPSHIRE

CONNECTICUT
HAWAII

DELAWARE

NUMBER OF HORSES ON FARMS
AND RANGE S

:

From "Statistical Atlas" for Twelfth Census (1900), by Henry Gannett, published by U. S. Census Bureau
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NUMBER OF SWINE ON FARMS AND RANGES.

IOWA
ILLINOIS

MISSOURI
NEBRASKA
INDIANA

KANSAS
OHIO

TEXAS
WISCONSIN
TENNESSEE

KENTUCKY
ARKANSAS

MINNESOTA
GEORGIA
ALABAMA
N.CAROLINA
MISSISSIPPI

MICHIGAN

PENNSYLVANIA
VIRGINIA

S DAKOTA

LOUISIANA

aanai

NEW YORK
INDIAN TER

1

S CAROLINA 3X3H
CALIFORNIA im.
OKLAHOMA
TLORIDA m hi
WEST VIRGINIA mma
MARYLAND
OREGON
N.DAKOTA

WASHINGTON

NEW JERSEY m
I0AHO

COLORADO
VERMONT s
MAINE

MASSACHUSETTS
I

UTAH

NCW HAMPSHIRE

From "Statistical Atlas"

for Twelfth Census (1900), by
Henry Gannett, published by

U. S. Census Bureau

The number of persons engaged in the

live-stock and interdependent industries

at that time was :

In agricultural pursuits 10,381,765

Stock raisers, herders, etc 169,976
Butchers 1 13,193
Meat packers I3,77§

Leather and its products 557,401
Candle, soap, and tallow makers. . . . 4,020

A total of 11,240,131 persons, whose
livelihood was dependent directly and in-

directly on the live-stock industry, or 38
per cent of our entire working popula-

tion.

Till'. GREATEST OF OUR INDUSTRIES

The incidental branch of the live-stock

industry, that of slaughtering and meat
packing, not including retail butchering,

ranks No. 1 in all of our industries in

value of net products, the value in 1899
being $684,119,221. The present year it

will reach $1,000,000,000. It ranked No.
17 in the number of wage earners, this

number being 69,441 ; No. 15 in rank in

value of wages, the amount being $33,-

923,253 ; No. 10 in amount of capital em-
ployed, this being $190,706,927. When
the interdependent industries connected

with the live-stock industry are combined
with it this industry takes first rank with

all of the industries of the United States

in value of products, amount of wages
paid, and capital employed.

Of all that has been spoken or written

concerning our great industries, the least

has been said of the largest. I doubt if

one person in ten would be able to tell

offhand what our greatest industry is

and give even approximately its annual

value. Some would say our iron and
steel production, with its more than

$1,000,000,000 worth of yearly output.

Others would say our textile industry is

the largest ; and yet our woolen, cotton,

silk, and linen goods combined do not

equal our iron and steel products.

Others would perhaps say our mineral

products, which in 1904 amounted in

value to $1,289,000,000. Some might
think our building industry the greatest.

Some would no doubt say our lumber
and timber products, and others our

flouring and grist mill products. Some
might say our freight traffic or total rail-

road earnings of about $2,000,000,000.

But they would all be wrong, for, as I

have already indicated, the one branch

of industry under consideration is greater

than any of the others I have named,
and it far exceeds any other single agri-
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cultural or manufacturing pursuit in

which our people are engaged.

Of course, I refer to the raising,

slaughtering, and distribution of animals

and animal products. That it may be

seen how this compares with other great

industries, I present the following table

of figures taken from the census of 1900

:

Value of Products, Census of 1900.

Carpentering $316,101,758
Clothing (men's) 159,339,539
Cotton goods 339,200,320
Flouring and grist mill 501,396,304
Foundry and machine shop 644,990,999
Iron and steel 596,689,284
Lumber and timber 555,197,275
Printing and publishing 347,055,050
Woolen and worsted goods 296,990,484
Slaughtering and meat packing

(not including retail butchering) 785,562,413

In 1905 the census returns show the

value of products of slaughteringand meat
packing alone, and not including retail

butchering, to have reached the enormous
sum of $913,914,624. But in addition

there were 113,193 butchers engaged in

retail butchering to a greater or less ex-
tent, whose products would swell the
above figures to at least $1,500,000,000,
for it must be remembered that the great
packers reship about 40 per cent of their

live stock. Then there are about 6,000,-

000 farmers whose product, if each
slaughtered only $100 a year on the aver-
age, would amount to $600,000,000. So
that it is a very conservative and low esti-

mate to say that the annual product of
our animal industry exceeds $2,000,000,-
000 in value.

This is many times the value of all the
gold produced in the world in 1903. It

is nearly as much as all the gold produced
in the United States during our whole
history.

RELATION OF RAW MATERIAL TO FINISHED
PRODUCT

Let me at this point call attention to
the most significant feature of this indus-
try, namely, the value of the so-called
raw material. The cost of material used

in the iron and steel production of 1900
was $390,563,117; in the foundry and
machine-shop products, $286,357,107; in

cotton goods, $176,551,527, and in other
great industries the cost of material runs
from less than one-half to about three-

quarters of the value of the finished

product, while in the slaughtering and
packing industry the cost of raw material

in 1900 was $683,583,577, or about seven-

eighths of the value of the final product.
It is chiefly of this material that I shall

speak today, and I propose, Mr. Presi-

dent, to confine myself for the most part,

in the brief remarks I shall make, to one
branch of the great industry, namely,
cattle and cattle raising.

SHEEP AND WOOL

Much attention has been given in the

past to our sheep and wool industry. It

has been attacked by free-traders and de-

fended by protectionists. We have tried

free wool and seen our flocks disastrously

shrink in number and value.

Let me make but a single comparison.
In 1893 our sheep numbered 47,273,553
and were worth $125,909,264. In 1897,
after more than two years of free wool,
our sheep numbered only 36,818,643 and
were worth only $67,020,942, or but a
little more than one-half their value of
the four years previous. On January 1

of this year, under protection, in spite of
the great demand for lamb and mutton,
we had 50,631,619 sheep, and their value
was $179,056,144, or nearly three times
their worth under a free-wool tariff.

VALUE OF FARM ANIMALS UNDER FREE
TRADE AND TARIFF

On January 1 of this year our farm
animals were valued at $3,675,389,442,
as compared with a valuation of $1,655,-
414,612 on January 1, 1897, the last year
of the Gorman-Wilson tariff. Let me
now give the figures for several years
showing the number and value of milch
cows, oxen, and other cattle. They are
taken from the Statistical Abstract, as
follows

:
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Herd of Cattle on the Summer Range

Oxen and other
cattle. Milch cows.

January 1
—

Number. Value. Number. Value.

15,952,883 $353,152,133
1891 36 875,648 544,127,908

570,749,1551892 37,651,239 16,416,351 351,378,132
1893 35.954,196 547,882,204 16,424,087 357,299,7S5

1894 36,608,168 536,789,747 16,487,400 358,998,661

189.S 34.364,216 482,999,129 16,504,629 362,601,729
1X96 32,085 409 508,928,416 16,137,586 363.955,545
'897 30,508,408 507,929,421 15,941,727 369,239,993
189S 29,264,197 612,296,634 15,840,886 434.813,826

1899 27,904,225 637,931,135 15,990, 115 474,233,925
1900 27,610,054 689,486,260 16,292,360 514,812,106

1901 45,500,213 906,644,003 16,833,657 505,093.077
1902 44,727.797 839,126.073 16,696,802 488,130,424

1903 44,659,206 824,054,902 17,105,227 516,711,914

1904 43.629,498 712.17s.134 17,419,817 508,811,489

1935 43,669,443 661,571.308 i7.57 2 .464 482,272,203

47,067,656 746,171,709 I 9,793, &66 582,788,592

1906, a gain of 51 per cent. The aver-

age under the Wilson-Gorman tariff was
about $860,000,000, while the average

value under the Dingley tariff has been

$1,237,000,000.

Coming now to the cattle slaughtered,

I will give the number received at five

western markets during 1895 under the

Wilson-Gorman tariff, and 1905 under
the Dingley tariff.

Number of Cattle Received at Markets Named

It will be seen that the cattle of Jan-

uary 1, 1897, numbered 46,450,135, while

on January 1 last they numbered 66,861,-

522, a gain of 44 per cent. The value of

these cattle was $877,169,414 on January
1, 1897, and $1,328,860,311 on January 1,

Chicago
Kansas City.

Omaha
St Louis. . .

.

St Joseph . .

.

2,588,558
i,6i3,454

586,103
851,275
49,203

1905-

3,410,469
2,180,491

1,026,392

1,254,236
501,200

Total i 5,688,593 8,372,788

A gain of 47 per cent.



From Stereograph Copyright, Underwood & Underwood, N. Y.

A Half Mile of Pork

Scene in a large Chicago packing-house
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It is probable that this gain per cent

was fully maintained at the many smaller

markets throughout the country, and as

the gain in value was much greater than

the gain in number, the cattle raiser has

been doubly benefited under our present

tariff law.

The present duty on cattle, Mr. Presi-

dent, is none too large for the protection
of our farmers and cattle growers. The
plea is made that the duty only benefits

the so-called "meat trust," and enables
the packers to control the price of meat,
which we know is greater than it was ten
years ago. I do not propose to either

condemn or defend the so-called "meat
trust." I simply want to assert that the
duty has nothing to do with the retail

price of meat, save in so far as our tariff,

in giving more employment and more
wages to consumers, creates a demand
for meat far in excess of previous years
and far in excess of the demands of any
other people. I have shown that the
value of cattle has increased over 50 per
cent since the Wilson-Gorman tariff.

Meat in the United States, under pro-
tection, is less in price than in Great Bri-
tain under free trade. Beef, according
to the prices furnished by the New York
Produce Exchange, was 20 to 25 per cent
higher during 1905 than during 1895.
But corn and hay and labor were more
than 25 per cent higher. If the packers
do control prices, and if thev could im-
port cattle from Mexico, Canada, and
other countries duty free, then who would
benefit ? We would have to pav the same
price for beef, and the packers would
pocket the difference. Thev would then
compel our farmers and cattle growers to
meet the foreign price, depressing the do-
mestic industry, reducing cattle prices,
and then hold us at their mercy as re-
gards prices for retail consumption.

SOME EXPERIENCES UNDER WILSON-
GORMAN ACT

In this connection I want to give you
onr experience under the Wilson-Gorman
tariff. Under the tariff of 1890, known
as the "McKinley law," the duty of $10

per head on cattle over a year old was
practically prohibitive. With the repeal

of that law and the reduction to 20 per

cent ad valorem under the tariff of 1894
importations of cattle were resumed. Let

me give you a few sentences from the

testimony of Representative Noonan, of

Texas, before the Ways and Means Com-
mittee of the Fifty-fourth Congress, Jan-
uary 5, 1897 :

The present tariff has practically placed
horses, cattle, sheep, and goats on the free list,

and it has resulted in great loss to the breeders
of stock, many of whom have been bankrupted.
Numerous ranches have been abandoned or
have gone into decay, and millions of acres of
good grazing lands are unused and the grass
wasted because the business does not justify

stockmen in raising animals for market at

present rates. As a consequence all of their

industries are languishing from the effects of
Mexican competition. Nearly half a million of
cattle have been imported from Mexico into the
United States through Texas ports since the
repeal of the McKinley law. The ranchmen of
Texas are unable to sell their stock at the price
paid for the Mexican cattle. Texas cattle

raisers are required to rent or buy land upon
which to graze their cattle, and they are obliged
to pay more than double the wages paid in

Mexico. Hence citizens of Texas are almost a
unit against the importation of these Mexican
cattle. At least 95 per cent of the cattlemen in

Texas are opposed to the present duty and are
in favor of the restoration of the McKinley
rate. The tariff once restored—a specific tariff

and one sufficient to protect their interests

—

the old abandoned ranches will at once be re-

occupied and our people will again be remu-
nerated for their expenditure and labor, and
the prosperity they have yearned for will re-

turn.

Our farmers and cattle raisers want
protection for their product, and we
should be wronging every one of our
agriculturists and those depending on
them by lowering the present duty. The
benefit is far reaching, as can be seen by
the fact that of the 325,000,000 bushels

of corn produced in Nebraska in 1905,

half of it was fed to cattle ; the same ratio

undoubtedly holding good for Iowa,

Kansas, Missouri, and other sections.

The tariff on cattle protects and bene-

fits nearly one-half of our people as pro-

ducers or dependents, and it does not

affect the price of meat to the consumer.
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From Stereograph Copyright, Underwood & Underwood, N. Y.

A Thriving Family

FINISHED PRODUCT OE OTHER INDUSTRIES
PROTECTED

Let me now briefly explain why the

cattle grower should benefit and why this

branch of his industry should be pro-

tected. In the first place, the finished

products of other great industries, of

which his finished product is the raw
material, has greater protection, larger

duties, than his own. It is estimated
that of 1,000 pounds of live stock, 550
pounds become dressed beef, leaving 450
pounds of non-edible material. This lat-

ter is converted into so-called "by-
products," the science of converting
which has made such progress that there

is today practically no waste whatever
of this 450 pounds of non-edible material,

but, instead, 120 different products, all

more or less valuable, are secured. So
important and interesting is this phase of

the subject, that I wish to quote the fol-

lowing from a recent article

:

Once the 450 pounds of non-edible material
was largely thrown away, although the hide
and tallow were utilized. Later, some of the
waste products were used in the manufacture
of glue. Nitrogen being the chief element in

plant food, and this being abundant in the great
mass of refuse matter originally thrown away
as hopeless waste from all the packers' proc-
esses, a most important economic advance was
made in the step which turned this large vol-

ume of scrappage into fertilizer.

It is good sense and for the best interest of
the world that all material not needed to feed,

clothe, and heal the world should be returned
to the ground for food for plants, to grow
more grain, to feed more cattle, and to feed
more people. That is the circle completed by
the packer.

All the cunning of the chemist has been
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The Modern Method of Sheep'Shearing with the Aid of Clipping Machines



5 2 ° The National Geographic Magazine

be

cq

u
<u

a

<uM

.9*
IS
w
o

>v

GJ

a
ctf

S3
O

u
o
to

-a



Animal Wealth of the United States 5 2

called into service to save, to make the most of
every scrap of material in the land, and to dis-

cover new ways in which some elements of

waste may be diverted from uselessness to use.

Hundreds of valuable products are now made
and shipped all over the world from materials
which under old methods had little or no value.

Thousands of people are employed in manu-
facturing these products. The technical schools

are constantly being called upon for young
men to aid in solving new problems in by-
product utilization. New plants are being built

requiring material, machinery, and labor in

construction. Success in by-product utilization

in the packing industry has directed the atten-

tion of other industries in this important ele-

ment in industrial administration.

All this directly affects the people and has
been of great benefit to them. The investigator

in medicinal and other lines is constantly call-

ing upon the packer for material to aid him in

his work. In the pharmaceutical line much has
been done of benefit, and many ills are helped
by pharmaceutical preparations of animal
origin. In the fertilizing line many sections

are given over to growing products which
could not be profitably grown without the use
of fertilizers. The upland-cotton section of the

South has been made by the use of fertilizer in

the growing of cotton. Sandy soils in sections

climatically favorable have been developed into

large truck-farming districts through the use
of fertilizers, as the soil without fertilizers is

practically sterile.

The furniture of the country is glued with
the packers' glue. A great deal of wool used
in clothing is from the sheep slaughtered by
the packers. One of the largest sources of
curled hair is the switch from the tails of cat-

tle. A large portion of the soap manufactured
comes from the tallows and greases prepared
by the packers. The colors in the summer
prints worn by women are largely fixed by the

use of albumen prepared by the packers, as is

also the finish on many of the fine leathers.

The horn comb, hairpins, and buttons are made
from the horns of steers. The knife handle,

the bone button, and many other articles are

made from hard bone of cattle.

Researches by scientists of the first class are

employed every day by physicians, surgeons,
dentists, and chemists throughout the world.

More than thirty recognized therapeutics

agents of animal origin are produced in Ar-
mour & Co.'s laboratory. Among them are the

pepsin and pancreatin that physicians use in

treating digestive disorders. There is a prod-
uct of the thyroid glands that is employed in

treating cretinism or idiocy. Another is supra-
renalin. used in the most delicate surgical

operations to stop the flow of blood. To illus-

trate how closely the by-product feature of the

business is gleaned, the suprarenal glands of

more than 100,000 sheep are required to pro-

duce 1 pound of suprarenalin, and when pro-

duced this suprarenalin is worth more than
$5,000 a pound.

Certain by-products of the packing plants are
used for hardening and for coloring steel. In
fact, materials of animal origin, the result of
by-product utilization, enter into the manu-
facture of almost every article extensively.

Most of these by-products are pro-

tected, and the farmer and cattle grower
buy them back and consume them more
largely than any other class of people.

It is fair and equitable to them that they

should have a compensating duty on their

own products. I will endeavor to illus-

trate this fully in the case of the principal

by-product of cattle—hides.

Some of the manufacturers of boots

and shoes are particularly insistent upon
a repeal of the duty on hides. And )

ret

they never were so busy or so prosperous

as they have been under the operation of

the present tariff. I wish to give the

figures showing our exports of cattle,

leather, and boots and shoes for the two
years 1895 and 1905, the former under
free trade, the latter under dutiable hides

of cattle.

Exports of Cattle, Boots, Shoes, and Leather

1895. 1905-

Cattle number... 331,722 I 567,806
Cattle vahie... $30,603,796

j

$40,598,048
Boots and shoes. ..number pairs... 822,412 5,315.699
Boots and shoes value... $1,010,228 $8,057,897
Total leather and manufactures
of

I $15,614,407 $37,936,745

UNITED STATES EXPORT Of BOOTS AND
SHOES INCREASED 50O PER CENT.

It will be seen that our exports of cat-

tle increased about 25 per cent ; our ex-

ports of all leathers and manufactures of

about 150 per cent, and our exports of

boots and shoes over 500 per cent in num-
ber and 700 per cent in value.

Great Britain has had free trade all

these years and cheap labor, and yet,

though twelve years ago she exported

more than twelve times the boots and
shoes we did, we have caught and passed

her in this, as in about everything else.

We have, under dutiable hides, become
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the leading exporters of boots and shoes,

in spite of the fact that the average price

per pair is $1.52, as against 95 cents for

those exported from Great Britain, and
about all of this difference goes to the

American workman.

A TENFOLD INCREASE

But the great increase in exports of

leather, and particularly in boots and
shoes, does not compare with the increase

in output for domestic consumption.
This is shown in the product of the man-
ufactories of Massachusetts, where the

increase of value of shoes made was
$70,271,966 in 1905, as compared with

1895, when the increase over 1885 was
only $7,405,548. A tenfold increase does
not look as if the Massachusetts shoe
markets were being injured by a small
duty on a portion of their material.

No wonder that Governor Guild and
the Boston papers can boast of the great
prosperity of Boston and vicinity. Here
is a recent extract from the Boston
Globe:

Boston is the center of the wealthiest and
best purchasing community in the country
without any exception whatever.

In the purchasing ability of the average per-
son Boston is far ahead of all according to the
national census.
Per capita wealth of the people of Boston,

$1,942; New York, $1,337; Philadelphia, $1,127;
Chicago, $1,016; St Louis, $918.

One-twentieth of the wealth of the United
States is within 50 miles of Boston.

One-fifth of the savings of the people of the
United States is in the Massachusetts savings
and cooperative banks to the credit of Massa-
chusetts depositors.

GOVERNOR GUILD ON MASSACHUSETTS
PROSPERITY

Governor Guild said in his annual ad-

dress to the legislature of Massachusetts
last January

:

Massachusetts, fourth from the foot in area,
is seventh from the top in population, fourth
from the top in the annual value of her manu-
factures, and third from the top in the annual
amount paid in wages. Measured by assessed
valuation of the property in her borders, Mas-
sachusetts is exceeded by but two States.

Fourth from the foot in area, Massachusetts is

third from the top in wealth
The annual value of the manufactured prod-

ucts of Massachusetts increased by but $175,-

173-033 between 1885 and 1895. It increased
by $300,267,558 between 1895 and 1905. The
total value of goods made in Massachusetts
was $1,150,074,860 in 1905.

On October 31 the total amount on deposit
in our savings banks was, in 1885, $274,998,412;
in 1895, $438,269,861, and in 1905, $662,808,312.
The increase in the last decade was greater by
over $58,000,000 than in the decade that pre-

ceded it. In 1885 the average deposit for each
person of population was $141.64; in 1895,

$175.69, and in 1905, $220.67. The gain in de-
posits per capita in the last decade was greater
by nearly one-third than the gain in the pre-
ceding decade.

We do not envy Massachusetts her
great prosperity. We all rejoice in it.

With free hides, during the three or

four awful years the result of the Wilson-
Gorman tariff on general business, cattle

hides on the ranges of Western States,

such as Wyoming, were not worth the

taking off. In killing beef the hides had
necessarily to come off, but even then

they were thrown aside and never

shipped, because the railroad freight

charges alone amounted to more than the

hides would fetch in market, and so they

were thrown aside by the thousands and
rotted where thrown ; whereas now, in

these same States, with railroad charges
equally as high, each hide brings several

dollars and adds just that much to the

worth of every head of cattle.

DUTY ON HIDES A GENERAL E-ENEEIT

The duty on hides has been of general

benefit and of injury to no one. Neither
manufacturers, merchants, nor working-
men have been affected adversely by
the operation of the duty ; on the con-

trary, all have been benefited through in-

creased employment, increased wages,
and increased sales, while the cattle

grower has certainly benefited by a larger

sale of his product at profitable prices. I

do not deny that the duty increased the

price of hides somewhat, but the in-

creased value is of slight moment in the

cost of each pair of shoes, but is of much
concern as to each cattle hide.



524 The National Geographic Magazine

But suppose we had free hides and
free shoes ; what would be the result ? We
should soon have millions of pairs of

cheap shoes dumped on our market. The
material being the same, the foreign

manufacturer with his low-priced labor

—

a labor costing one-half or one-third of

ours—could close our factories or else

compel our laborers to work for starva-

tion wages. The purchasing power of the

200,000 persons now making shoes would
be cut in half or disappear altogether,

and so much of our home market would
be lost to the farmer and other manufac-
turers. We have had just such experi-

ences, and it is far from guesswork.

CULTIVATION OF MARINE AND FRESH
WATER ANIMALS IN JAPAN*

By K. Mitsukuri, Ph. D.

Professor of Zoology, Imperial University, Tokyo, Japan

WHILE the pasturage of cattle

and the cultivation of plants

marked very early steps in

man's advancement toward civilization,

the raising of aquatic animals and plants,

on any extensive scale at all events,

seems to belong to much later stages of

human development. In fact, the culti-

vation of some marine animals has been
rendered possible only by utilizing the

most recent discoveries and methods of

science. I believe, however, the time is

now fast approaching when the increase

of population on the earth, and the ques-
tion of food supply which must arise as

a necessary consequence, will compel us
to pay most serious attention to the util-

ization for this purpose of what has been
termed the "watery waste."

For man to overfish and then to wait
for the bounty of nature to replenish, or,

failing that, to seek new fishing grounds,
is, it seems to me, an act to be put in the
same category with the doings of no-
madic peoples wandering from place to
place in search of pastures. Hereafter,
streams, rivers, lakes, and seas will have,
so to speak, to be pushed to a more effi-

cient degree of cultivation and made to

yield their utmost for us. It is perhaps

superfluous for me to state this before

an audience in America, for I think all

candid persons will admit that the United
States, with her Bureau of Fisheries, is

leading other nations in bold scientific

attempts in this direction.

Japan, I need hardly remind you, con-

sists of an immense number of islands,

large and small. In proportion to its

area, which is nearly 160,000 square

miles, its coast line is immense, being,

roughly speaking, 20,000 miles. This is

broken up into bays, estuaries, inlets, and
straits of all sorts and shapes, with an
unusually rich fauna of marine organ-

isms everywhere. In addition, the coun-
try is dotted with lakes and smaller

bodies of fresh water. Put these natural

conditions together with the facts that

the population, in some districts at least,

has been extremely dense, and that until

within comparatively recent times hardly

any animal flesh was taken as food, and
even at the present day the principal food
of the general mass of people consists of

vegetables and fish—it would be strange

indeed if the cultivation of some aquatic

organisms had not developed under these

circumstances. And such is actually the

case. For instance, the oyster culture of

* This article is abstracted from a paper read before the International Congress of Arts
and Sciences, held at the Louisiana Purchase Exposition, St Louis, Mo., August 21-25, 1904,
and published by the U. S. Bureau of Fisheries as a special monograph, 1906.
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From U. S. Bureau of Fisheriesfrom u. b. isure,

Second-year Young of Snapping Turtle (Trionyx). Reduced ^
Hiroshima and the algse culture of

Tokyo Bay are well-known industries

which have been carried on for hundreds
of years.

TERRAPIN FARMS

The place occupied among gastronom-
ical delicacies by the diamond-back terra-

pin in America and by the green turtle

in England is taken by the "suppon," or

the snapping turtle, in Japan. The three

are equally esteemed and equaHy high
priced, but the Japanese epicure has this

advantage over his brothers of other

lands—he has no longer any fear of hav-
ing the supply of the luscious reptile ex-

hausted. This desirable condition is

owing to the successful efforts of a Mr

Hattori, who has spared no pains to

bring his turtle farms to a high pitch of

perfection, and is able to turn out tens of

thousands of these reptiles every year.

His are, so far as I am aware, the only

turtle farms in the world which are

highly successful.

In general appearance a turtle farm is

at a first glance nothing but a number of

rectangular ponds, large and small, the

large ones having a size of 15,000 to

20,000 square feet. One or more of the

ponds is always reserved for large breed-

ing individuals, or "parents," as they are

called.

In Hattori's farm a person goes around
the "parents' pond" once a day or so and
covers up with wire baskets all the new
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Egg Deposits of Snapping Turtle (Trionyx) Covered with. Wire Baskets

The eggs are generally spherical in shape, although sometimes more or less oblate. Their diameter is

in the neighborhood of 20 millimeters, the largest being as large as 24 millimeters, the others smaller
according to the size of the females. The number of eggs in one deposit varies from 17 or 18 up to 28 or
more. Each female lays 2 to 4 deposits each season.

deposits made since the last visit. Each
basket may be marked with the date if

necessary. This covering serves a two-
fold purpose—the obvious one of mark-
ing the place, and in addition that of

keeping other females from digging in

the same spot. When hundreds, or even
thousands, of these baskets are seen along
the bank of a "parents' pond," it is a
sight to gladden the heart of an embry-
ologist, to say nothing of that of the pro-
prietor.

The hatching of the egg takes, on an
average, sixty days. The time may be
considerably shortened or lengthened, ac-
cording to whether the summer is hot
and the sun pours down its strong rays

day after day, or whether there is much
rain and the heat not great. It may be-

come less than forty days or more than
eighty days.

The young just hatched are put in a

pond or ponds by themselves and given

finely chopped meat of a fish like the pil-

chard. This is continued through Sep-
tember. In October the snapping turtle

ceases to take food, and finally burrows
into the muddy bottom of the pond to

hibernate, coming out only in April or

May.
From the third to the fifth year, in-

clusive, the young need not be kept in

ponds strictly according to age, but may
be more or less mixed, if necessary. The
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young of these years are also the best and
most delicate for eating and are the ones
most sold in the market. In the sixth

year they reach maturity and may begin
to deposit eggs, although not fully vigor-

ous till two or three years later. How
old these snapping turtles live to be is

not known. Those one foot and more in

length of carapace must be many years
old.

"breeding to a point" to perfection, and
I have often been interested in hearing

some of them talk in a way which re-

minded me of passages in the "Origin of

the Species" or other Darwinian writ-

ings. This must be considered remark-

able, for these breeders are, as a general

thing, without much education, and have
obtained all their knowledge from the

practical handling of the fish.

s^
The Denie-ranchu

EXTRAORDINARY GOLD-FISH

The gold-fish is the characteristically

oriental domesticated fish. Its beautiful

bright coloration and graceful form, with
long, flowing fins, appeal most strongly

to one's sense of the beautiful. It also

is intensely interesting from the scientific

standpoint, and proves a source of end-

less surprises to the biologist, for it is a

plastic material with which skillful breed-

ing can, within certain limits, do almost

anything. Our gold-fish breeders seem
to have understood the principle of

The history of the gold-fish is lost in

obscurity. Like so many things in Japan,

it seems to be an importation from China.

There is a record that about four hundred
years ago—that is, about the year 1 500

—

some gold-fish were brought from China
to Sakai, a town near Osaka. The breed

then brought in is said to be that now
known as the "wakin." There must also

have been several later importations, and
the Japanese must have improved vastly

on the original forms, as in so many other

cases of things introduced from foreign

countries.
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Of all the extraordinary and odd-
looking" fishes, the deme-ranchu certainly

is far in the lead in many respects, and is

interesting- as showing how far man can

proceed in modifying nature. It is a

telescope-fish with a short globular body,
without the dorsal fin. The eyes have
assumed a most extraordinary position.

The ordinary telescope-fish is odd
enough, with the eyes protruding, but in

this variety dislocation has gone one step

further. The eyes have not only started

out of the head, but have turned upward
90 degrees, and have their pupils looking
straight skyward. For this reason I

should be inclined to call this "astronom-
ical telescope-fish." As a fish, it is so

monstrous that it gives one almost un-
comfortable feelings.

All young gold-fish just hatched are

dark in color, the bright colors com-
ing only later. A great deal of experi-

ence and skill is needed in making the

gold-fish change its color from black to

red. If a person who is not an expert
tries his hand at raising a lot of young
gold-fish he will find to his sorrow that

the fish remain black and do not assume
bright colors, while those which may be
from the very same lot of eggs, but have
been under the care of a professional

breeder, may have all donned the beau-
tiful hues. The essential points to be at-

tended to in bringing about this change
seem to be (

i ) that the young fish should
be given plenty of food; (2) that they
should be exposed to the sun's rays and
be kept as warm as possible, and (3) that

the water of the pond in which the young-
are kept should be changed occasionally,

although sudden transfer from warm to

cold water in the middle of the day is to

be avoided. The chancre of color begins
in about sixty to eighty days from the
time of hatching, and by the middle of

August the fish should all have lost the

dark pigment and acquired bright colors.

I have just now no available statistics

in regard to the output of gold-fish, hut

the number produced must be millions

upon millions. It shows the power of

children in the nation, for they are par

excellence the customers of these estab-

lishments. It is said that in the old

regime, even in years when a famine was
stalking in the land and hundreds were

dying from starvation, there was a toler-

able trade in gold-fish, proving the truth

of an old proverb : "Crying children and

landlords must not be disputed."

THE PEARL OYSTER

Various kinds of pearl oysters are

found in the southern semi-tropical

islands of Japan, but the only one which

is at all common in Japan proper is the

species Avicula martensii Dunker. This

pearl oyster is found more or less along

the whole of the coast of Japan, but there

are some localities famous for producing

it in quantities. Such are Shima, Omura
(province Hizen in Kiushiu), Noto,

Tosa, etc., and some fine pearls have been

obtained from these places.

In 1890 I suggested to a Mr Mikimoto,

a native of Shima, who had grown up

and lived in the midst of the pearl-

producing district, the desirability of cul-

tivating the pearl oyster, and I pointed

out to him also the possibility of making
the pearl oyster produce pearls by giving

artificial stimuli. He at once proceeded

to experiment on it. The results have

been beyond expectations, and today the

Mikimoto pearl-oyster farm, put on a

commercial basis, has millions of pearl

oysters living on its culture grounds, and

is able to place annually a large crop of

pearls on the market.

The pearl oyster farm is in the Bay of

Ago, on the Pacific side of central Japan,

a few miles south of the famous Temple
of Ise. The bay, like all in which the

pearl oyster grows in abundance, is a

very quiet piece of water with a most
irregular, highly broken-up coast line full

of deep-running inlets, coves, etc., with

a depth of 3 to 7 fathoms, and affording

most favorable shelter. Somewhat out

of the center of the bay to the north there

is a little island called Tadoko, where the

land part of the enterprise, necessary

buildings, etc., are placed, and where
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altogether about ioo persons connected
in some way with pearl-oyster culture are

now living. Around and in the neigh-

borhood of this island a large area of sea

bottom, which with several large recent

additions now amounts to 1,000 acres,

has been leased by Mr Mikimoto.
The breeding season of the pearl oyster

is July to August, and before this comes
round—namely, in May to June—stones

6 to 8 pounds in weight are placed over
the bottom of the spat-collecting grounds,

which are generally in shallower parts,

penetrating deep into land. By August
tiny shells not more than 3 to 4 milli-

meters long are first discovered, attached

to these stones by their byssus, and the

number increases steadily with the sea-

son. An immense number of shells is

collected every year. They are allowed

to lie as they are until November, and
then those that are too near the shore are

removed with the stones on which they

are anchored into depths greater than 5 or
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6 feet. This is necessary to protect them
from cold, from the effects of which they

are apt to die in the course of winter if

left in the original places. The young
shells are then left quietly and allowed
to grow for three years, or, better, some
may be removed to deeper waters and
where they are given more space and get

more food, and grow better. At the end
of three years, when they are about 5 to 6
cm. across, they are taken out of the
water and the operations necessary for

inducing them to produce pearls—that

is, of putting in nuclei for pearls—are
performed on them. At present the num-
ber thus operated on in a year is only
250,000 to 300,000. They are then put
back in the sea and spread out at the rate

of about 30 to every tsubo (6 feet

square), and are left alone for four years
more. At the end of that time, or seven
years and a half from the beginning,
they are taken out of the water and
opened. Natural pearls, as well as "cul-

ture pearls," as I have named those pro-

duced from the introduced nuclei, are

thus harvested and put on the market.

As in all culture enterprises, there are

many enemies of the pearl oyster, as well

as unexpected difficulties in the way of

its culture. Octopus, Codium, Clione

(sponges), all sometimes play a sad

havoc among the mollusks, but the most
dreaded enemy of all is the "red current"

or "red tide." This is an immense ac-

cumulation of a Dinoflagellata, Gonyau-
lax, causing discoloration of the sea

water, and, in some way not well ac-

counted for, causing in its wake an im-
mense destruction of marine organisms,
large and small.

The "culture pearls" are, I regret to

say, either half pearls or only a little

more than half pearls, but as regards
luster, shape, and size, they are beautiful

beyond expectations, and meet the re-

quirements completely in cases where
only half pearls are needed.

Pearl-oyster culture is still in its in-

fancy, but its promises are bright. If,

in addition to half pearls, full or "free"

pearls can be produced at will, as there

are some hopes, it will be a great triumph
for applied zoology.

THE LUMBER BUSINESS OF THE
GOVERNMENT

A NATURAL feeling among lum-
bermen toward the forest work of

the government is that the government is

not in the lumber business and can not,

therefore, take the lumberman's business
point of view. Yet a greater misconcep-
tion could scarcely exist. As a dealer
in stumpage, the government is the

largest lumber dealer in the country.
Further, it applies to its sales the prac-

tice of scientific forestry, requiring the

removal of the timber under the same
sort of instructions which it advises for

private operators. Thus the Forest
Service, in its reserve work, is giving an
object lesson on a huge scale to enforce
its teachings that conservative manage-
ment and profit may go hand in hand.
In the year 1905 the total sales reached
a value of $273,659.82.

The restrictions governing the timber
sales, while effective, are simple. Appli-
cation is made to the local officer in

charge of the reserve from which the

timber is desired, who executes small

sales on the ground. In case of large

sales, the application is forwarded to the

Forest Service, from which the adver-
tisement of the sale is made. Applicants
for timber are required to send sealed

bids to the Forest Service. Small bid-

ders enjoy exactly equal opportunities

with large, and monopolization is effect-

ually forestalled. The highest bid fixes

the price. Should the first applicant de-

sire to begin cutting immediately he may
(except in California) do so, on condi-

tion that he pay in advance, at a price

already fixed by the Forest Service, and
that he obligate himself to pay the full

amount named in the highest bid. Thus
delav is avoided and the °overnment is
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protected. Speculation in reserve timber
is made impossible by the provision that

the timber must be removed within a

specified time, and that when a contract

extends over several years a proportion-

ate amount of timber must be removed
each year. Five years is the extreme
limit of a sales contract.

That these restrictions are not onerous
is shown by the numerous sales made
under them. A single sale of 50,000,000
feet of lodgepole pine for railroad ties is

pending on the Montana Division of the

Yellowstone Forest Reserve. It is esti-

mated that 165,000,000 feet B. M. of

lodgepole pine can be taken from one
watershed in the Medicine Bow Forest
Reserve, still leaving a large percentage
for future crops. Much timber is sold

in small lots ; fifty applications for such
sales are made to each single application

for 1,000,000 board feet or more; the

prompt, businesslike consideration ac-

corded such applications standing in

marked contrast with the slow methods
once prevailing, when all applications had
to be made through Washington.

FORESTS AS REVENUE

During the year 1905 the sales of tim-

ber from the national reserves were as

follows

:

The largest sales so far made are

71,466,537 board feet from South Da-
kota, 68,255,916 from Wyoming, and

5,327,443 from Utah.
In sales of wood for fuel South Dakota

led with 29,84454 cords, Arizona fol-

lowed with 16,649, and Colorado with

10,7953^. The total number of cords
sold was 74,120.

In sales of posts and poles Montana
led with 119,500, followed by Wyoming
with 30,750, and Colorado with 13,988.

The total number sold was 188,740.
The largest timber sales were made in

Wyoming, where they reached $143,-

894.81. South Dakota's sales ranked
second in value, amounting to $78,958.24,
and Colorado's to $23,937.07. The total

sales for 1905 reached $273,659.82.
Xor are the receipts from these sales

swallowed up by the cost of administra-
tion. The entire property of the forest

reserves, worth $250,000,000 in cash, is

now being administered at a cost of less

than one-third of 1 per cent of its value,

while increase in that value of not less

than 10 per cent a year is taking place.

As the use of the reserves increases, the

cost of administration must, of course,

increase also, but receipts will certainly

increase much more rapidly. The time
is not far distant when the forest reserves

will become self-sustaining. Later they

may confidently be expected to become
a source of public revenue.

A POLAR MAP ~~
\

AMONG the features of early num-
bers of the National Geographic

Magazine are a six-colored map of the

regions around the North Pole, 30 x 36
inches, and an illustrated resume of the

United States Eclipse Expedition of 1905,
by Rear Admiral Colby M. Chester, U. S.

N., with a picture of the corona in four

colors.

GEOGRAPHIC LITERATURE

Elements of Geology. By Prof. William
Harmon Norton. Pp. 461. Many il-

lustrations and maps. $
l/2 by 8 inches.

New York: Ginn & Co. 1905.

Professor Norton has summarized in a
compact form the principal facts of ge-

ology. The book is well illustrated and
the style comparatively simple, so that the

volume will prove eminently useful to

those who want a condensed work on
geological science.

Italy. By W. Deecke. Translated by
H. A. Nesbitt. Pp. 485. Illustrated.

10 by 7 inches. New York: MacMil-
lan Co. 1905.

Professor Deecke gives us a studious

account of the country, people, and insti-

tutions of Italy, including Malta and
Sardinia. The translator has done his

work well and the book can be recom-

mended to those who are seeking a com-
prehensive description of the Italian Pe-

ninsula.
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The Philippine Islands, 1493-1898. Vols.

XXII (1625-1629), pp. 323; XXIII
(1629-1630), pp. 299. Illustrated.

Cleveland: Arthur H. Clark Co. 1905.

Volume XXII of this valuable publica-

tion has special interest from its accounts

of social life at Manila, the fostering of

educational interests, and the regulation

of the Chinese. XXIII contains very ex-

tended extracts from Fr. Medina's enter-

taining and valuable history of the

Augustinians in the Philippines.

A. W. G.

Modern India. By William Eleroy Curtis.

Illustrated. 513 pages. Fleming H.
Revell & Co. 1905.

This is a republication of a series of

letters written during the winter of 1903-

1904. The author is an experienced trav-

eler who has retained youthful eyes.

Wherever he goes, he sees many things

overlooked by others, especially by the

chronic globe-trotter, and he has a de-

lightful way of serving it up. He tells

what one wants to know, and he tells it in

a simple but most interesting way.
His journeyings in India commenced

in Bombay and ended in Calcutta. The
straight trip across was varied by side

trips to certain places, as Delhi, Simla,

etc., and his itinerary and descriptions of

places are varied by bits of history, ac-

counts of Indian institutions and social

customs. For an understanding of the

surface features of this East Indian peo-
ple, this book is admirable. H. G.

Problems of the Panama Canal. By
Brig. Gen. Henry L. Abbot. Pp.

247. 5^x8 inches. New York: The
Macmillan Co. 1905.

An excellent history of the French
work on the Isthmus, including much
useful information on the climatology,
the Chagres floods, and the physical
geography of the Isthmus.

American Park Systems, by Andrew
Wright Crawford, contains an account
of the park system of every city
in the United States which has begun
making parks. The work done is illus-

trated by a map of each city The lit-

tle book, which has a patriotic as well as

commercial value, can be obtained of the

author, 701 Stephen Girard Building,

Philadelphia.

Rhode Island. A Study in Separatism.
By Irving Berdine Richman. Pp.

495-
Louisiana. A Record in Expansion.
By Albert Phelps. Pp. 412.

American Commonwealths. Boston
and New York : Houghton, Mifflin &
Co. $1.10 net.

Each of the above books gives a good
history of the state chosen, but both
are inadequate in that they summarize
in a few words the last 30 years, and
contain practically nothing about the

states as they are today.

GOOD BOOKS ON THE WEST INDIES

"Cuba and Porto Rico," with the other
islands of the West Indies ; their topography,
climate, flora, products, industries, cities, peo-
ple, political condition, etc. Robert T. Hill.

Century Co. Illustrated and indexed. $3.00.

"Report on the Census of Cuba, 1899." Lt.

Col. Joseph P. Sanger, director, War Depart-
ment. Government Printing Office. Illustrated.

(Out of print.)

"Report on the Census of Porto Rico, 1899."

L,t. Col. Joseph P. Sanger, director, War De-
partment. Government Printing Office. Illus-

trated. (Out of print.)

"Our West Indian Neighbors, the Islands of
the Caribbean Sea." Frederic Ober. James
Pott. $2.50.

"Storied West Indies." Frederic Ober. Ap-
pleton. Home Reading Books : History. Il-

lustrated. $0.75.

"Cruising in the West Indies." Anson
Phelps Stokes. Dodd, Mead & Co. $1.25.

"Two Years in the French West Indies."

Lafcadio Hearn. Personal Experiences and
Impressions. Harpers. Illustrated. $1.58.

"Around the Caribbean and Across Pan-
ama." Francis C. Nicholas. H. M. Caldwell
Co. Illustrated. $2.00.

"Ancient and Modern Engineering and the
Isthmian Canal." This work is the outcome
of a course of six lectures delivered at the

Cooper Union, in the city of New York. Wil-
liam H. Burr. John Wiley and Son. Illus-

trated. $3.50.

"Mont Pelee and the Tragedy of Martin-
ique." Angelo Heilprin. Lippincott. $3.00.

"History and Guide to Barbadoes and Cari-

bee Islands." J. H. Stark. $1.50.
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CUBA-THE PEARL OF THE ANTILLES

THE island of Cuba is especially

favored by nature in point of

both geographical position and
-material resources. It lies at the gate-

way of the Gulf of Mexico, midway be-

tween the United States on the north and
Mexico and South America on the south,

and is the largest and by far the richest

in natural resources of all the scores of

islands and islets on the north, east, and
south, and forming collectively what is

generally termed the West Indies.

Cuba is entirely within the Torrid Zone,
"but not so far south as to make its climate

characteristically torrid. The tempera-
ture does not differ materially from that

of our own Gulf states, though the rain-

fall is greater. Its insularity insures a

moist, equable atmosphere, as in the case

of Great Britain, and the sea breezes of

the afternoons and evenings tend to make
the nights cool and comfortable, even in

the warmest months. The outlying Ba-
haman chain of islands and banks shelters

it in a great measure from the cold Atlan-

tic gales of winter, and about its only cli-

matic disadvantage consists in its ex-

posure to the occasional Caribbean hurri-

•canes.

The island is long and narrow and its

longitudinal trend is nearly easterly and
westerly. It is 730 miles long and its

width varies from about 25 miles to about
100 miles. Its area comprises about

44,000 square miles. In respect to these

features and dimensions, as well as in

some other respects, there is a striking

similarity between Cuba and Java, in the

East Indies. In area it is about as large

as Pennsylvania or Louisiana. The coast

lines are exceedingly jagged and irreg-

ular, and the coasts themselves are gener-

ally either rocky or marshy and in many
places menaced by outlying reefs and
sand banks, notwithstanding which there

are a number of safe and commodious
harbors, notably those of Habana, Ma-
tanzas, Cardenas, Nuevitas, Cienfuegos,

Manzanillo, Santiago de Cuba, and Guan-
tanamo. The harbor of Habana, as is

well known, is one of the largest and
finest in the world. The Cienfuegos har-

bor is also a very fine one.

Measuring from the points of nearest

approach to its neighbors, Cuba is about
100 miles from Key West, Florida; 54
miles from Haiti, 85 miles from Jamaica,
and about 130 miles from Yucatan, on the

*This article is derived from the following authorities, all of which are particularly recom
tnended to those desiring further information on the subject

:

" Commercial Cuba in 1905." by O. P. Austin, published by Bureau of Statistics, Department
of Commerce and Labor ;

" Handbook of Cuba," by Senor Gonzalo de Quesada, Minister of Cuba
to the United States, published by the Bureau of American Republics, 1905 ;

" Census of Cuba,
1899," by Gen. J. P. Sanger, Henry Gannett, and W. F. W lcox, published by the War Depart-
ment ; "Commercial Cuba," by Edwin V. Morgan, U. S. Minister to Habana, Consular Reports
No. 2629, August 1, 1906; "Trade Conditions in Cuba," by Charles M. Pepper, published by the
Department of Commerce and Labor, T906.
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north, east, south, and west respectively.

Habana is distant from Tampa, Florida,

306 miles ; from New Orleans, 597 miles

;

from New York City, 1,227 miles; from
Plymouth, England, 3,527 miles, and
from Gibraltar, 4,323 miles.

The island is divided into six provinces,

each extending entirely across the width
of the island. Beginning at the west and
proceeding in order toward the east,

these provinces are named as follows

:

Pinar del Rio, Habana, Matanzas, Santa

Clara, Camaguey (known as Puerto Prin-

cipe until recently changed by vote of the

people), and Oriente (formerly known as

Santiago de Cuba). The "backbone" of

the island consists of a range of hills or

mountains, attaining an elevation of 2,500

feet in Pinar del Rio, and 5,000 feet, with

an extreme instance of about 8,300 feet,

in Oriente, but much lower altitudes in

the other four provinces. -Except in

Oriente, these hills or mountains are in no
case formidable or unavailable for culti-

vation, and the greater part of the island

consists of broad, rolling plains or gently

undulating hills, interspersed with stream-

drained valleys, and already proved to

be susceptible of a high degree of cultiva-

tion.

The soil in the main, and except in the

most marsh}' and most mountainous re-

gions, is rich and easily cultivable. It is

principally of the best varieties of the

Tertiary and Secondary geological for-

mations and adapted to the production of

bountiful crops of many valuable staples.

Certain sections of the land that are not
particularly suitable for arable purposes
are nevertheless, admirably adapted for

grazing uses, and the more elevated

tracts, if in some localities unfitted for

either cultivation or grazing, are still rich

in mineral wealth, so that it may be said

with truth that practically the whole
island is overflowing with natural riches.

Furthermore, most of the higher lands
are covered with a virgin forest contain-
ing immense quantities of valuable tim-
ber. The list of the native flora of the
island includes more than 3,350 plants,

including many of the best and most use-

ful species of wood known to mankind-
Game is abundant, such as deer, rabbits,,

wild boars, wild turkeys, pheasants, snipe,,

etc., and there are more than 200 species

of native birds, many of them wearing-
gorgeous plumage. As usual in tropical

countries, there are some unwelcome in-

habitants, such as crocodiles, snakes,,

tarantulas, scorpions, and various annoy-
ing insects, but none of the snakes are-

venomous and there are no dangerous-
wild beasts.

The rivers are short, small, and mainly
unnavigable, but they are quite numerous
and all-sufficient for the purposes of
drainage and irrigation, and in some
cases for water power.

So richly endowed with natural advan-
tages, Cuba, not without reason, has
been entitled the "Pearl of the Antilles"'

and the "Gem of the Seas."

The original Indian inative race of

Cuba has entirely disappeared. The
exact number of inhabitants at the time-

of the appropriation of the island by
Spain is of course not known, even ap-

proximately ; they may have numbered
several hundred thousand ; but they met
the usual fate of the weaker race in the-

onward march of the stronger.

In the course of a century or there-

about the place of the natives had been
filled by imported negro slaves. The-

present colored inhabitants of Cuba are,

in general, the descendants of these-

slaves. They are now free, slavery hav-

ing been abolished in 1880.

The white Cubans, or Cubans proper,

are mainly the descendants of the original'

Spanish settlers from Spain, Haiti, Flor-

ida, and Louisiana, and of the French-

settlers who fled to Cuba from Haiti dur-

ing the race wars in that island a century

ago. The Spanish Cubans remained de-

votedly loyal to Spain during many dec-

ades of oppressive misrule, enduring all'

their injuries and sacrifices with a noble

patience which has become proverbial'

and which won for Cuba the sobriquet

of "the ever-faithful isle." At last the
time came when even this patience was-

exhausted, and the isle was lost to Spain.
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PRESENT POPULATION ABOUT 1,700,000

The population of Cuba, according to

the census taken under the direction of

the United States War Department in

1899, was 1,572,797. Twelve years ear-

lier, in 1887, according to a census under

Spanish authority, the number was

1,631,687, or nearly 59,000 greater.

After allowing for the probable increase

of the population between 1887 and 1895,

the date on which the insurrection broke

out, the loss of life, as indicated by these

two censuses, may be estimated at nearly

200,000, a loss which may be attributed

to the war and to the accompanying
reconcentration. The loss of population

incident to the insurrection was sustained

entirely by the three western provinces,

the three eastern provinces having gained

during the period between 1887 and 1899,

although Santa Clara, one of the largest

provinces of the island, gained but a

trifling amount.
In 1903 the population was estimated

at 1,653,486, and taking into considera-

tion the natural increase and the number
of immigrants which have settled in

•Cuba, it may be safely said that the popu-
lation reaches, in 1906, 1,700,000 souls,

and that Habana has more than 275,000
The center of population of Cuba in 1899

. was situated in Santa Clara Province, 30
miles southwest of the city of Santa
Clara and 8 miles northwest of Cien-

fuegos. It is at a distance of 75 miles

northwest of the geographic center of the

island.

The urban population of Cuba, in-

cluding in that term the inhabitants of

all cities of more than 8,000 population,
• was 32.3 per cent of the entire popula-

tion, or a little less than one-third, being
but a trifle smaller than that of the United
States. Including, however, all cities

down to 1,000 each, the proportion of

urban population rises to 47.1 per cent,

that of the United States being the same.
The capital and chief city of the island is

Habana, situated on the north coast near
its western end. Other important cities

are Santiago, the capital of Oriente Prov-

ince, on the south coast, near the eastern

end of the island, population 43,090 ; Ma-
tanzas, the capital of Matanzas Province,

on the north coast, population 36,374;
Cienfuegos, in Santa Clara Province, on
the south coast, population 30,038 ; Cama-
guey, the capital of the province of the

same name, situated in the interior, pop-
ulation 25,102; Cardenas, on the north

coast, in Matanzas Province, population

21,940. Most of the larger cities are

situated on the seacoast rather than in

the interior, indicating their commercial
character.

In former times the Cuban cities were
unhealthful, owing to insanitary condi-

tions, and yellow fever was prevalent

;

but by the adoption of energetic and sci-

entific measures during and since the re-

cent United States occupation, these con-

ditions have been materially improved
and the fever has almost disappeared.

The health status of the island is now
quite satisfactory. The mortality in the

island during 1902 was 25,512, and in

1903, 23,982, and the annual death rate

diminished from 15.43 in 1902 to 14.52

in 1903. If a comparison is made with
the lowest rate in the Spanish regime,

29.30 per thousand in 1885, and with the

average rate for the thirty years ending
1900, of 41.95 per thousand, the wonder-
ful progress made can be seen.

The figures as to the density of popu-
lation are significant. They indicate a

population of 153 persons to the square

mile in the Province of Habana, 55 in

Matanzas, 37 in Santa Clara, 35 in Pinar
del Rio, 26 in Oriente, and only 8 in

Camaguey. In other words, Havana
Province is as thickly inhabited as New
York State and Camaguey about as much
so as Washington State. The density of

population throughout the two republics

is nearly equal, that of Cuba being some-
what greater than that of the United
States. A relatively larger area remains
uncultivated or unsettled in Cuba, and
practically all the unsettled area in the

island is available for high cultivation,

whereas vast expanses of territory in the

United States are unavailable for this
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purpose on account of aridity or inac-

cessibility. It has been estimated that

Cuba is capable of supporting in comfort

and prosperity a population of at least

15,000,000. That would be 340 to the

square mile, which is less than the density

of population in Rhode Island or Massa-
chusetts, where life is on a very comfort-

able and civilized plan, and much less

than the density in most tropical coun-

tries. Allusion has been made to Java as

affording many points of resemblance to

Cuba. In respect to population it affords

at least one point of decided difference.

The area of Java is about 49,000 square

miles ; that of Cuba about 44,000. The
population of Java is about 28,000,000;
that of Cuba about 1,630,000. The den-

sity of population of Cuba is about 36 to

the square mile ; that of Java is about 570
to the square mile.

ABOUT ONE-THIRD OF POPULATION ARE)

COLORED

As to sex, the population was distrib-

uted in the proportions of 51.8 per cent

males and 48.2 per cent females, the ex-

cess in number of males being probably
due to immigration.
As to race, there were 58 per cent na-

tive white, 9 per cent foreign white, and
32 per cent colored. The colored formed
less than one-third of the population, and
their proportion has for many years been
diminishing. Three-fourths of all the
foreign-born in Cuba came from Spain.
Of the remainder, the countries which
most frequently contributed were China,
Africa, and the United States.

The illiteracy of the population, though
deplorable, is not surprising in consider-
ation of the history of the island. Ac-
cording to the census of 1899, the pro-
portion of illiteracy (inability to read or
write any language) among the white na-
tive citizens was 51 per cent and among
the colored citizens 74 per cent. The
later reports from the island, however,
contributed by Gen. Leonard Wood in

1902, and since then by the Cuban au-
thorities, show a great and constant im-
provement in this important respect. The

Cubans are very intelligent and quick to>

learn, and are now also ambitious to
learn, and the stigma of illiteracy will not
much longer deface the island in a notice-

able degree.

The census of 1899 reports nearly 40
per cent of the Cuban population as en-

gaged in gainful occupations, as against
about 38 per cent in the United States by
the census of 1900. This, it must be con-
ceded, is a praiseworthy showing on the
part of the Cubans. Of their 640,000 or
so of bread-winners, about 48 per cent
are classified as engaged in agriculture,

fisheries, and mining ; about 23 per cent in

domestic and personal service; about 15
per cent in manufacturing and mechan-
ical pursuits ; about 13 per cent in trade
and transportation, and about 1 per cent

in professional service. These were the

percentages of 1899, and it is understood
that about the same proportions are ob-
servable now, although the professional

class is apparently increasing its percent-

age of late and the manufacturing and
transportation interests are undoubtedly
drawing recruits from the purely agri-

cultural ranks.

RESULTS OP UNITED STATES OCCUPATION

The occupation of the island by the
United States authorities, or "interven-
tion," as it is termed in Cuba, lasted for
about three years and a half—from Jan-
uary 1, 1899, to May 20, 1902. The in-

tervention was undertaken solely in order
to protect the Cubans from molestation
from outside while they were recovering
from the wounds and ravages of war,
and to assist them in putting their new
house in order. As soon as this was ac-

complished and a ^"stable government"'
established in the new republic, the inter-

vention was withdrawn.
The closing paragraphs of Gen. Leon-

ard Wood's final report of 1902 contain
an effective summary of the principal

services rendered to the people of Cuba
by the United States temporary govern-
ment in the island, as follows :

"The government was transferred as
a 'going concern ;' all the public offices
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were filled with competent, well-trained

employees ; the island was free from debt,

other than such obligations as were of a

current character, and had a surplus of

over a million and a half dollars available

for allotment; was possessed of a thor-

oughly trained and efficient personnel in

all departments and completely equipped
buildings for the transaction of public

business; the administration of justice

was free; habeas corpus had been put in

force; old prison abuses had been
stopped

;
police courts had been estab-

lished; a new marriage law on lines pro-

posed by the Roman Catholic bishop of

Havana, giving equal rights to all denom-
inations, was in operation ; a general elec-

toral law embodying the most enlight-

ened principles of modern electoral laws

had been put in force, and the people

were governed in all municipalities

throughout the island by officials of their

own choice elected under this law ; trials

in Cuban courts were as prompt as in any
state in the Union, and life and property

were absolutely safe; sanitary conditions

were better than those existing in most
parts of the United States; yellow fever

had been eradicated from the island; a

modern system of public education, in-

cluding a reorganized university, high
schools, and nearly 3,700 public schools,

and laws for its government, was in suc-

cessful operation ; well-organized depart-

ments of charities and public works oper-

ating under laws framed by the military

government had been established ; a new
railroad law had been promulgated ; the

customs service had been thoroughly
equipped ; the great question of church
property had been settled ; a basis of set-

tlement between mortgage creditors and
debtors had been agreed upon and in suc-

cessful operation for a year ; municipal-
ities had been reduced from 138 to 82 in

number ; public order was excellent ; the

island possessed a highly organized and
efficient rural guard ; an enormous
amount of public works had been under-
taken and completed ; ports and harbors
had been much improved ; old light-

houses had been thoroughly renovated

and new ones built; Cubans and Span-
iards were living in harmony; in short,

the government as transferred was in ex-

cellent running order; the people were
making rapid progress ; beggars were
practically unknown ; the courts had the

confidence and respect of the peo-

ple. * * *

"The work called for and accomplished
was the building up of a republic by
Anglo-Saxons in a Latin country where
approximately 70 per cent of the people

were illiterate; where they had lived al-

ways as a military colony ; where general

elections, as we understand them, were
unknown ; in fact, it was a work which
called for practically a rewriting of the

administrative law of the land, including

the law of charities and hospitals, public

works, sanitary law, school law, railway
law, etc. ; meeting and controlling the

worst possible sanitary conditions; put-

ting the people to school ; writing an elec-

toral law and training the people in the
use of it ; establishing an entirely new
system of accounting and auditing; the

election and assembling of representatives

of the people to draw up and adopt a

constitution for the proposed new repub-
lic; in short, the establishment in a little

over three years, in a Latin military col-

ony in one of the most unhealthy coun-
tries in the world, of a republic modeled
closely upon lines of our great republic,

and the transfer to the Cuban people of

the republic so established, free from
debt, healthy, orderly, well equipped, and
with a good balance in the treasury. All

of this work was accomplished without
serious friction. The island of Cuba was
transferred to its people as promised, and
was started on its career in excellent

condition and under favorable circum-
stances."

THE LABOR QUESTION

Cuba is entirely dependent upon the

products of her fields for her economic
prosperity. She does not carry and ex-

change merchandise for other countries,

nor does she manufacture except to sup-

ply certain special and local demands or
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to place her crops most easily and eco-

nomically upon the market. These con-

ditions determine the character of her

industrial life. Her highly skilled work-
men have mostly come from beyond the

seas. The labor question has not as-

sumed a social aspect. It has simply
been a problem of supply and demand of

field hands. There is little special skill,

little organization, little class spirit among
her working people. A tinge of paternal-

ism, prolonged in Cuba by the late con-

tinuance of slavery and the Spanish
tendency to organize commercial enter-

prises upon a domestic basis, pervades

the relations of employer and employee.

Even in urban .centers the industrial char-

acteristics of an agricultural community
prevail.

The real labor supply of Cuba is inade-

quate to the needs of the island. It does

not permit the exploitation of resources

already in sight, much less does it afford

a social motive for developing new indus-

tries. The intelligent people of the island

appreciate this condition. They have
tried to remedy it by encouraging the im-

portation of labor from abroad. Now
that their national aspirations appear to

be realized, they desire that this labor

shall be composed, so far as possible, of

permanent settlers, who will become iden-

tified with Cuban sentiments and interests

and raise the prevailing standard of in-

telligence and citizenship.

There is no trait more marked in the

Cuban workman in every employment
than his preference for contract or piece

work Over a regular wage. The former
seems to appeal to a speculative tendency
in his nature that adds interest to his oc-

cupation. It also flatters a certain senti-

ment of self-esteem. He feels himself
more independent, more his own master
in the former instance. Perhaps there is

a prejudice against hired service that has
come down from the days of slavery and
contract labor. There are few workmen
harder to drive and easier to lead than
the Cubans. Whatever the reason, em-
ployers all emphasize the preference of
the people for contract work.

THE COMMERCE OE CUBA

The foreign commerce of Cuba, ac-

cording to the latest returns received by
the Bureau of Statistics of the Depart-
ment of Commerce and Labor, amounts
to 200 million dollars per annum, the im-
ports being 95 million dollars and the ex-

ports no millions.

There has been a steady gain in the
share of the imports drawn from the

United States, the share in 1894 being 39
per cent; in 1902, 42 per cent, and in

1906, 50 per cent. The share of the ex-
ports sent to the United States was, in

1894, 85 per cent; in 1902, jj per cent,

and in 1906, 87 per cent.

Of the exports, which are composed
chiefly of sugar, tobacco, and fruits,

nearly all of the sugar and a large pro-
portion of the fruits are sent to the
United States, and the exports of tobacco
are divided between the United States
and Europe.
Of the 48 million dollars' worth of im-

ports from the United States, iron and
steel manufactures amounted to prac-
tically 10 million dollars, meat and dairy
products about 6 millions, flour a little

over 3 millions, lumber 2 T/2 millions,

leather and its manufactures about 2 mil-
lions, cattle about 2 millions, coal a little

less than 2 millions, coffee (from Porto
Rico) about \y2 millions, cotton manu-
factures about \y2 millions, and vegeta-
bles about 1 million.

BRITISH AND AMERICAN INVESTMENTS IN
CUBA

The British investment, estimating
railroads at $90,000,000, shipping at

$5,000,000, and real estate and indus-
tries at $5,000,000, may be approximated
at $100,000,000, as against nearly $120,-
000,000 of American money in the island.

The oldest and most profitable rail-

roads in Cuba are owned and operated
by British capital, namely, the Western
Railroad of Habana, the United Rail-

ways of Habana, and the Cuban Central
Railroad, which are owned by one group,
.while the stocks of the United, Maria-
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nao, Cardenas and Jucaro, and Matan-
zas railways are held by another group
of London financiers. These lines form
a network of communication through the

west-central portion of the island, the

great sugar and tobacco producing and
the most fully developed and thickly pop-
ulated part of Cuba, and serve Habana,
Matanzas, Cardenas, Cienfuegos, Caiba-

rien, Sagua, and Batabano. Sugar ship-

ments constitute the bulk of the freight

to the coast. Inward loads and passen-

ger traffic are also dependent upon this

staple, for the power of the rural popula-
tion to purchase general merchandise
and the ability of the country folk to

travel over the lines is regulated by their

sugar profits, direct or indirect.

The sugar crop of the four provinces
traversed by these railroads has been
estimated for 1906 at 7,746,800 bags. It

is probably not unsafe to say that fully

80 per cent of the total, or 6,197,240 bags,

were carried by the British railroad lines

at an average rate of between 20 and 80
cents, or 50 cents a bag, giving an ap-
proximate annual earning of $3,098,620
from this source alone.

EXTENSION OE RAILWAY SYSTEMS

Habana, the principal port of the

island, with a population of 275,000 and
a total trade worth $105,025,676, of

which $65,183,479 are imports and $39,-

842,197 exports, is served by both the

Western and the United Railways. The
former runs through a rich tobacco and
pineapple country to Pinar del Rio. The
Cuban Central connects Cienfuegos,
whose imports and exports aggregate

$19,367,000, with Sagua, with a like total

of $6,611,000, and then with Caibarien,

where foreign trade reaches $5,755,000.
Other cities on the line are small in size,

such as Santa Clara, Cruces, Camajuani,
and Placetes. This district produces 38
per cent of the sugar output as well as a
considerable tobacco crop. •

The United Railways connect Habana
with Matanzas, the foreign trade of

which reaches $11,750,000, and also with
the small cities of Batabano on the south

coast, Guanajay, Guines, Regla, Jovella-

nos, and Guanabacoa. The company
controls the Marianao suburban passen-

ger line and the Cardenas and Jucaro
Railway, the latter running through a

cane and tobacco country, the principal

port of which is Cardenas, where the im-
ports and exports aggregate $12,241,459.
It is stated that the United Railways in-

terests have in addition purchased the

Matanzas Railroad for $10,000,000.

Matanzas is the only point at which it

reaches the coast, but it connects with
other roads and its inclusion in the sys-

tem greatly strengthens the whole.
The Habana Electric and Habana Cen-

tral are under aggressive American man-
agement, but their capitalization, includ-

ing the investments represented by the

Insular Railroad Company and the Cuba
Electric Company, totaling $16,000,000,
is to a considerable extent English and
Canadian. The Habana Electric is the
older company, while the Habana Cen-
tral, having been organized for little over
a year, is as yet in course of construction.

It is hoped that when the latter is com-
pleted it will be able successfully to com-
pete with the established roads which
now handle the tobacco and sugar in

Habana Province. A large proportion
of the year's pineapple shipments has
been made over the company's newly laid

tracks, and the fruit farmers in the vicin-

ity of Habana have been well satisfied

with their treatment.

The Cuba Company, with an author-

ized capital of $20,000,000, is controlled

by a Canadian president, Sir William
Van Home, although 80 per cent of the

stock is supposed to be held in the United
States. It runs from Santa Clara to

Santiago, a port handling $10,771,000 in

foreign trade.

The road has been hastily built, and the

company, by the erection of sugar mills

and special inducements to settlers, is en-

deavoring to develop the country in order

to create its own traffic. An extension

to Holguin, to connect with the Holguin
and Gibara Railroad, reaching the coast

at the latter place, is under construction,
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and a branch has already been completed

to Antilla, the port on Nipe Bay, which

the company intends to make one of the

most important shipping points in Cuba.

REVIEW OF AGRICULTURAL WEALTH

Cuba is essentially an agricultural

country, and prior to the last war there

were nearly a hundred thousand (90,960)
plantations, farms, orchards, and cattle

ranges, valued at 220,000,000 pesos

($200,000,000). Of manufactories there

were practically none, if we except the

cigar factories and the sugar mills pro-

ducing raw sugar, molasses, and rum.
In early colonial days the principal in-

dustry was cattle raising, very little at-

tention being paid to agriculture for two
hundred and fifty years after the settle-

ment of the island. The chief .agricul-

tural products of Cuba are sugar, to-

bacco, and fruit, and the cultivation of

oranges for exportation has of late aug-
mented. Very little more coffee is

cultivated than is required for home
consumption, although it was once a
promising industry. The soil and cli-

mate of the eastern provinces are well

adapted to the growth of the coffee berry,

and it is said to equal in flavor the best

coffee of the West India Islands. No
doubt coffee culture will again be revived
and extensively developed, and we may
expect to see in Cuba a revival of the
once famous "cafetales," or coffee planta-

tions.

Fruits and vegetables of all kinds are
being exported in large quantities, espe-
cially pineapples, cocoanuts, bananas,
potatoes, tomatoes, etc. The Cuban po-
tato, hitherto unknown to the world, has
made its appearance in the United States
markets during the last few years, and is

already a dreaded rival of the once fa-

mous Bermuda tuber.

The fact that frost is unknown in

Cuba, which greatly diminishes the dan-
gers to crops, and the unquestionable ex-
cellence of the Cuban fruits and vegeta-
bles, are all-powerful factors, which will

no doubt contribute toward the spread-
ing of the Cuban fruit and vegetable
trade.

THE PURPOSE OE THE PROVISIONAL GOV-
ERNMENT AS DEFINED BY SECRETARY
TAFT IN THE PROCLAMATION ESTAB-
LISHING IT, SEPTEMBER, 1906

The provisional government hereby es-

tablished will be maintained only long
enough to restore order, peace, and pub-
lic confidence, by direction of and in the

name of the President of the United
States, and then to hold such elections as

may be necessary to determine on those
persons upon whom the permanent gov-
ernment of the republic should be de-
volved. In so far as is consistent with
the nature of a provisional government
established under the authority of the
United States, this will be a Cuban gov-
ernment, conforming with the constitu-

tion of Cuba. The Cuban flag will be
hoisted as usual over the government
buildings of the -island ; all the executive
departments and provincial and munici-
pal governments, including .that of the
city of Havana, will continue to be ad-
ministered as under the Cuban republic;
the courts will continue to administer
justice, and all the laws not in their na-
ture inapplicable by reason of the tempo-
rary and emergent character of the gov-
ernment will be in force.

ADDRESS OF SECRETARY TAFT AT THE
OPENING OF THE UNIVERSITY OF HA-
BANA, OCTOBER 2

I count it a peculiar honor, as repre-
senting the executive of this island, to

take part in the exercises of this univer-
sity. It is of special interest and an
honor to me because it was my good for-

tune when exercising executive functions
in the Philippine Islands to take part in

a similar function in the university

founded by the same order and under
similar influences more than a hundred
years before this one. Members of the

Latin race, not without reason, character-

ize the Anglo-Saxon race as abrupt and
conceited in our view of our power in

pushing civilization, but those who have
had occasion to come close to the Spanish
race know that the Anglo-Saxon race
has much to learn from the intellectual
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Climbing the Roval Palm
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An Avenue of Royal Palms, Matatizas
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A Cocoa Grove
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Class in the Corridor of the Royal College of Habana
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The Surrender Tree near San Juan Hill
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refinement, logical faculties, artistic tem-
perament, poetic imagery, high ideals, and
courtesy of the Spanish race.

THE TREMENDOUS FORCE OF SPANISH
CIVILIZATION

One must know the history of these

colonies to realize the tremendous force

Spain exerted in civilization and prog-

ress. The great public works Spain
erected the world over testify to her pa-

tience and enterprise in the centuries

when the Anglo-Saxon world was strug-

gling with something much less preten-

tious ; but the civilization of Spain was
founded on the idea of contral by one
man or a few men in the state, and that

idea has ceased to have force in the

world. In the Anglo-Saxon world the

principle was early brought to the front

that those who had education enough to

know what their interests were were more
safely to be trusted with determining
how those interests should be preserved
than one man or a few men. Because
in that respect and in the development of

that idea we have the advantage of 200
years of education in self-government,
we plume ourselves with superiority in

the matter of knowledge of government.
Now we have arrived at a stage where

the attention of the world is being di-

rected toward the tropics, and along with
this attention comes the movement
toward popular government. Cuba, es-

tablished as a republic four years ago,
made such rapid progress as almost in-

toxicated those of us who believed in

popular government. It was very much
like the growth of a tropical plant that

needed, possibly, to be cut back in order
that the stem gain strength. It was per-

haps necessary that this people should
have warning, sad as the warning was,
that the foundation upon which popular
self-government must be laid must be
broad and solid rather than high and con-
spicuous.

Tt was sad to me to be called to this

island (it was still sadder to my chief.

President Roosevelt, who was so identi-

fied with the liberation of this island), to

be here at a time of a stumble in progress

toward self-government. But, however
that may be, it has given us an oppor-
tunity, which I am now glad to be able

to take, to assure you in the name of

President Roosevelt and the American
people that we are here only to help you
on, with our arm under your arm, lifting

you again on the path of wonderful prog-
ress you have traveled.

I am confident that we will be able

again to point with pride to the fact that

the United States is not an exploiting

nation, but only has such deep sympathy
with the progress of popular government
as to be willing to expend its blood and
treasure in making the spread of such

government in the world successful.

ALL CLASSES MUST TAKE AN INTEREST IN

POLITICS

Your difficulty was that you were
brought up under the fifteenth and six-

teenth century ideas of government, the

government of one man or a few men,
and that you were taught to look to some-

body else for the responsibility of govern-

ment. You exercised only the function

of criticism, and most of your people, es-

pecially those of the wealthy and educated

classes, trained themselves to occupy a

position not of indifference but of inactiv-

ity with reference to political and govern-

mental matters.

Now it seems I find here a relic, al-

though the reasons for it have disap-

peared, of that condition, and I find the

law committed one class to medicine, left

another class to commercial interests, a

third class to political matters. I venture

to suggest that all classes did not take an

active part and insist upon exerting their

influence in politics.

The question naturally arises. What
was the necessity for changing your form
of government ? The theory of popular

government is that all classes shall exer-

cise decided political influence. Now I

have discovered, it seems to me, that your
ideals were too high, so high as to reach

beyond the real. Ideals so high that thev

are beyond the reach of the real are not
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very useful. Soaring in the blue ethereal

without knowledge of the ground beneath

is dangerous. The higher you go the

more disastrous the fall, as a distin-

guished speaker of the day said.

The hope of this country is in the gen-

erous, educated youth who are graduating

from this and other institutions. Now, I

do not want to say anything that is going

to deter these young men, and yet I must
speak the truth. There are one or two
traditions that still persist in this civiliza-

tion, the first of which is that the learned

professions are the only pursuits worthy
of the graduates of universities and of

educated men. This is a great mistake.

In the first place, a university educa-

tion is not an obstruction to success in

commercial and mercantile life. I am
afraid the young Cubans coming forward
are not sufficiently infused with the mer-
cantile spirit, of which we have too much
in America. What you need here among
the Cubans is a desire to make money, to

found great enterprises to carry on the

prosperity of this beautiful island, and
young Cubans ought, most of them, to

begin in business. In the next genera-
tion the banks, commercial houses, and
shipping interests of this country should

be in Cuban hands, not those of for-

eigners.

It is quite true that in order to develon
Cuba you must have foreign capital, and
a profound debt of gratitude this country
owes to that great man, Tomas Estrada
Palma. He realized more than any of

the Cuban people the necessity for bring-

ing capital into the island.

But the coming of foreign capital is not

at all inconsistent with the gradual ac-

quirement of capital by industrious, in-

telligent and energetic Cubans. There-

fore I urge upon the young men who are

going out into life today that they devote

their attention, if they have estates, to the

betterment of those estates, and upon the

others, who have no estates, that they

get into commercial houses and commer-
cial pursuits, so that when twenty-five

years hence sympathetic strangers come
here they will not find the governing or

political class, the commercial class, and
the class representing the sciences and
professions all different and divided.

It gives me great pleasure in saying

this much to you, and I wish to thank the

rector of the university and the faculty.

I have only to say, be not discouraged.

No one ever achieved a high ideal with-

out failing two or three times. The only

way to make failures successes is to make
those failures a vehicle leading on to suc-

cess. Take to your hearts the lesson that

each stumble, each failure, ought to teach,

and the next time avoid that particular

danger. When everything is smooth,

when the winds blow the right way, when
you seem on the high road, then is the

most dangerous time. It is when hum-
bled bv the lesson taught by disappoint-

ment that you win success. I thank you.

Viva la Republica de Cuba.

The immigration into Cuba has in-

creased very rapidly. In 1902 it was
11,898; in 1903, 17,844; in 1904, 28,467;
and in 1905, 54,221. The figures do not
include colonists and settlers from the

United States who are not classed as

immigrants and of whom no statistics

are kept. About 87 per cent of the im-
migrants, or 48,000, in 1905 were from

Spain. The number of Americans in

Cuba, excluding the Isle of Pines, prob-

ably does not exceed 6,000. Of the

$120,000,000 of United States money in-

vested in Cuba, probably one-half is in

sugar and tobacco, one-fourth in rail-

roads and street railways, and the bal-

ance in real estate, mortgages, mines,

commercial interests, and fruit culture.



OSTRICH FARMING IN THE UNITED STATES

OSTRICH farming in the United
States, while still in its infancy,

is becoming a profitable indus-

try in Arizona and California, and it is

believed that in a few years we shall not

be obliged to import ostrich feathers from
abroad. Mr Watson Pickrell, in the last

yearbook of the Department of Agricul-

ture, gives an exceedingly interesting ac-

count of the growth of this industry,

from which the facts in this article are

derived.

More than half the ostriches now in

the United States are the progeny of a

single pair owned in Arizona in 1891.

Great progress has been made in the last

five years, and there are now 2,500 os-

triches on farms in the United States.

Of these, 1,740 are in Arizona and the

remainder in California, Florida, and Ar-
kansas.

Where good alfalfa pasture has been
available, the birds bred in America have
grown larger than those first imported.

A full-grown fat ostrich will weigh from

375 to 450 pounds. He will stand 8 feet

high, but can easily

reach to a height of

10 or 11 feet.

Ostriches thrivebest

in a warm, dry cli-

mate, but can be

grown in any part of

the southern states

and territories of this

country. In a moist

climate they should

have protection from
cold and rain.

Ostriches come to

maturity when about
four years of age.

The female matures
from six months to a

year before the male,

but she will seldom

lay a fertile egg until

she is y/2 years old.

The nest is a round
hole in the ground,

which the male scoops out with his feet.

At first the female may not take the nest,

but may lay her first eggs on the ground

;

whereupon the male will roll them into

the nest. Generally, after the male has

put 3 or 4 eggs in the nest, the female
will lay there. In about 30 days she

will lay 12 to 16 eggs, and will be ready
to commence incubation. Incubation

takes 42 days. Any good, well regulated

incubator can be successfully used, pro-

vided it is constructed on a large enough
scale to accommodate ostrich eggs, which
are 5 inches in diameter and 7 inches

long.

The ostrich is plucked the first time
when six months old, and should be
plucked about every eight months there-

after during its lifetime. The only feath-

ers removed are those of the wing and
tail. The process of plucking consists

in cutting the tail feathers and one row
of the largest quill feathers in the wing
with pruning shears, and drawing by the

hand those of the remaining two or three

rows in the wing. Two months later the

From Watson Pickrell, U. S. Department of Agriculture

Ostriches 5 Days Old, Salt River Valley, Arizona
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Young Ostriches, South Pasadena, California
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From Watson Pickrell, U. S. Department of Agriculture.

Ostriches 5 Months Old, Salt River Valley, Arizona

quills of the cut feathers may be removed.
At plucking time the ostriches are

driven in from the pasture and placed in

a small pen surrounded by a tight board
fence 5 or 6 feet high. The plucking
box is about 4 feet high, 20 inches wide,

and 3^2 feet long, open at one end and
closed with a door at the other. An os-

trich is caught and a hood placed over its

head. The hooded bird is very easily

handled. It is placed in the plucking
box with its head next to the closed door.

;

The plucker stands behind the bird while

removing the feathers. This is neces-

sary, because the ostrich can kick or

strike very hard, but it always strikes out
in front and never behind, so that the

plucker is perfectly safe if he stands in

the rear.

In sorting, the feathers of the male,

being more valuable, are kept separate

from those of the female.

The United States is one of the largest

consumers of ostrich feathers in the

world. During the fiscal year io,03-'4

there was imported into this country

$2,292,515 worth of "raw" or "unmanu-
factured" feathers. The feathers pro-

duced in America are fully as good as

those coming from Africa, and it is

claimed that they are broader and finer

looking, though some of the manufac-
turers contend that they are not as strong

and tough as the wild feathers. There
seems to be no reason why ostrich farm-
ing may not be developed sufficiently in

Arizona and California alone to supply

all the feathers consumed in America.
Young ostriches are usually kept in

troops of 25 to 50. When they are one
year old the males should be separated

from the females. When they are 3^4
years old the birds should be paired off,

each pair being placed in a separate in-

closure, which, in case the birds are to

graze on alfalfa or other green food,

should be large enough to furnish them
sufficient food. If they are fed on dry
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Full Grown Bird at Ostrich Farm, South Pasadena, California
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From Watson Pickrell, U. S. Department of Agriculture

Plucking an Ostrich, Salt River Valley, Arizona

feed the inclosure need only be large

-enough to allow plenty of exercise.

Ostriches are easily removed from one

field to another by one person going

ahead, calling them, and leading them on

with grain, while another follows on a

"horse. The birds are very timid and do
not like to be driven unless some one
goes ahead of them.

After ostriches are over one year old

no one should go among them without
a brush or stick in the hand, as at times

they will want to fight, and a person
going among them is liable to injury un-

less he has something with which to

drive or frighten them away.
Although African writers assert that

ostriches will live without water, Arizona
farmers find that they drink water freely

every day if it is supplied to them.
Nothing is positively known as to how

long an ostrich will live. Some writers

claim that it will live one hundred years.

Ostriches which are known to have been
in captivity for forty years are still breed-

ing and producing feathers. It is the

experience of Arizona farmers that

among birds having good nutritious

green feed deaths seldom occur, except

as the result of an accident. A dog or

other small animal will sometimes
frighten ostriches and cause them to run
into the fence, which may result in a

broken leg. When this happens the bird

may as well be killed, as few ever recover

from such an injury.

Chicks 6 months old may be set down
as worth $100 each; i -year-old birds,

$150; 2-year-old birds, $200 to $250;
birds 3 years of age, $300 to $350, and
birds 4 years old, the age which they pair,

$800 or more per pair.

An ostrich will yield annually iJ-4

pounds of feathers, with an average value

of $20 a pound, and from 36 to 90 eggs,

which may be used for incubation or

may furnish egg food at the rate of 3^2
pounds to the egg, if the owner does not

wish to increase his troop.
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THE PASSING OF KOREA 1

HOMER B. HULBERT, for

many years resident of Korea
and editor of the Korean Re-

view, is the author of a new book, enti-

tled "The Passing of Korea," published
this month by Messrs Doubleday, Page
& Co., of New York. It is undoubtedly
the most reliable and interesting volume
on this people that has been issued in

man\- years. Mr Hulbert sympathizes
very deeply with the Koreans in their

loss of independence, and feels that they
have been harshly treated by the Japan-
ese. Unquestionably it is a sad fact

when a nation forfeits its independence,
but this must occasionally happen in the

progress of the world. While many
will differ from Mr Hulbert in his judg-
ment as to the justice of the Japanese
advance through Korea, every one must
admire the sympathetic and eloquent
manner in which he outlines the history

and describes the manners, customs, and
personality of the country, and will profit

by as well as greatly enjoy the reading

of the book. Through the courtesv of

the publishers, the National Geo-
graphic Magazine is enabled to repub-

lish several of the striking and typical

illustrations from the volume, and to

give the following extracts

:

There is a peculiar pathos in the ex-

tinction of a nation. Especiallv is this

true when the nation is one whose his-

tory stretches back into the dim centuries

until it becomes lost in a labyrinth of

myth and legend—a nation which has

played an important part in the moulding
of other nations and which is filled with

monuments of oast achievements. Kija,

the founder of Korean civilization, flour-

ished before the reign of David in Jeru-

salem. In the fifth century after Christ,

Korea enjoyed a high degree of civiliza-

tion and was the repository from which
the half-savage tribes of Japan drew
their first impetus toward culture.

The American public has been persist-

ently told that the Korean people are a
degenerate and contemptible nation, in-

capable of better things, intellectually in-

ferior, and better off under Japanese rule

than independent. The following pages
may in some measure answer these
charges, which have been put forth for a
specific purpose—a purpose that came to

full fruition on the night of November
17, 1905, when, at the point of the sword,
Korea was forced to acquiesce "volun-
tarily" in the virtual destruction of her
independence once for all.

Topographically Korea lies with her
face toward China and her back toward
Japan. This has had much to do in de-
termining the history of the country.

Through all the centuries she has set her
face toward the west, and never once,

though under the lash of foreign invasion

and threatened extinction, has she ever

swerved from her allegiance to her Chi-

nese ideal. Lacordaire said of Ireland

that she has remained "free by the soul."

So it may be said of Korea, that, al-

though forced into Japan's arms, she has

remained "Chinese by the soul."

The scenery of Korea as witnessed

from the deck of a steamer is very unin-

viting, and it is this which has sent so

many travelers home to assert that this

country is a barren, treeless waste.

There is no doubt that the scarcity of

timber along most of the beaten high-

ways of Korea is a certain blemish,

though there are trees in moderate num-
ber everywhere ; but this very absence of

extensive forests gives to the scenery a

grandeur and repose which is not to be

found in Japanese scenery. The lofty

crags that lift their heads three thousand
feet into the air and almost overhang the

city of Seoul are Alpine in their

grandeur.
The vegetable life of Korea is like

that of other parts of the temperate zone,

'"The Passing of Korea." P>y Homer B. Hulbert. Profusely illustrated from photo-

graphs. Pp. 475. 7V2 by wyi inches. New York: Douhleday, Page & Co. 1906. $418,
postpaid.
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but there is a striking preponderance of

almost every kind common to the tem-

perate zone, with the exception of the

apple.

The Koreans are great lover's of flow-

ers, though comparatively few have the

means to indulge this taste.

As for animal life, Korea has a gener-

ous share. The magnificent bullocks

which carry the heavy loads, draw the

carts, and pull the plows are the most
conspicuous. It is singular that the Ko-
reans have never used milk or any of its

products, though the cow has existed in

the peninsula for at least thirty-five hun-
dred years. This is one of the proofs

that the Koreans have never been a

nomadic people. Without his .bullock

the farmer would be all at sea. No other

animal would be able to drag the plow
through the adhesive mud of a paddy
field. Great mortality among cattle, due
to pleuro-pneumonia, not infrequently

becomes the main cause of a famine.

There are no oxen in Korea. Most of

the work is done with bullocks, which
are governed by a ring through the nose
and are seldom obstreperous. Every
road in Korea is rendered picturesque
by long lines of bullocks carrying on
their backs huge loads of fuel in the

shape of grass, fagots of wood, or else

fat bags of rice and barley.

Korea produces no sheep.

Reputable language is hardly adequate
to the description of the Korean dog; no
family would be complete without one

;

but its bravery varies inversely as the

square of its vermin, which is calculable

in no known terms.

The Koreans differ from the Japanese
in that, while the latter keep themselves

warm by the use of heavy blankets, and
in winter are most frequently seen

crouched about their charcoal braziers,

the Korean heats his house generously

and depends upon his hot stone floor for

comfort. The effect, while perhaps no
better from a hygienic standpoint, is de-

cidedly more comfortable. It is also

much more costly- People have won-
dered why Korea looks so barren com-
pared with Japan. The reason lies right

here : Koreans keep their wood cut down
to the quick, to provide themselves with

fuel, while the Japanese let the forests

grow.
The only way by which the Koreans

will be able to preserve their nationality,

says Mr Hulbert, is education. The
Koreans have awakened to the fact that

this, which should have been their first

consideration many years ago, is now
their last resort, and they are clamoring
for education.

RUSSIA'S WHEAT SURPLUS

SOME interesting facts are given
about the Russian peasants and
the agrarian question in a bul-

letin recently issued by the Department
of Agriculture, entitled "Russia's Wheat
Surplus." The report was prepared by
Dr I. M. Rubinow and is one of a series
dealing with the competitors of the
United States in agricultural products.
The Russian wheat crop has increased

from 400,000,000 bushels in 1 896-1898
to 630,000,000 bushels in 1902-1904.
The wheat area is over 10,000,000 acres
larger than that of the United States,

and in 1903 and 1904 the Russian crop
exceeded the crop of this country.

Nevertheless, the crop is small when
the acreage is considered, the average
yield of wheat per acre in Russia being
the lowest of all important wheat-
growing countries. In European Russia
it varied within the last twenty-three
years from 5 to 11 bushels per acre.

Nine times out of the twenty-three years
it was below 8 bushels. If the Russian
peasant obtained as good a yield as the
German peasant, the wheat crop of Eu-
ropean Russia alone would amount to
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From Hulbert's "The Passing of Korea." Copyright, 1906, by Doubleday, Page & Co.
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1,300,000,000 instea.l of 400,000,000

bushels.

In the western part of Russia, in the

Baltic provinces, Poland, and the south-

western region, the yield is considerably

higher—between 15 and 20 bushels per

acre ; but New Russia and ihe Low^r
Volga region, often called tlie granary of

Europe, show a yield norma!! v fluctu-

ating between 8 and 6 bushel < and often

dropping to 5.

The explanation for such 1 >\v \
; elds

must be sought in Russian agricultural

methods as well as the system of l:i.v;l

ownership, which dates back to the eman-
cipation of the peasants in 1861, \vhm
they were granted small lots out of the

estates to which they belonged. The
greatest share of the land remained in

the hands of the large-estate holders,

while three-fourths of the peasants re-

ceived less than 16 acres per male person,

or less than 40 acres per family. At the

same time the noblemen's estates were so

large that 924 families owned 74,000,000

acres of land. Since the emancipation

era the peasants have been largely buying

land from the noblemen, having acquired

in this way over 50,000,000 acres ; but

notwithstanding this, the normal increase

of population has been such that from
186 1 to 1896 the average land holding of

the peasants per family decreased 20 per

cent.

This system of petty land holdings,

combined with the ignorance of the peas-

ants, has caused the survival of very

primitive and inefficient agricultural

methods. Throughout Russia the peas-

ants get a much smaller yield than the

large-estate holders, and the difference is

especially great for winter wheat, reach-

ing 3 bushels, or 25 per cent of the yield

of the large estates ; moreover, the differ-

ence is growing larger. In New Russia,
for instance, the yield of spring wheat on
peasant lands in four out of the last nine
years fell below 5 bushels per acre.

The communal ownership of the peas-
ants' lands, which exists in four-fifths of
rural Russia, has also interfered ma-
terially with agricultural progress by the

ever-present danger of redistribution and
consequent lack of security of owner-
ship.

There are reasons for these low yields

besides the unavoidable climatic condi-

tions. Among these is the insufficient

use of fertilizers or manure in the wheat
region, due to communal ownership of

peasants' lands and to deficient live stock

and lack of pasture on the peasants'

lands. Thus the number of horses in

Russia has not increased during the last

twenty years, and from one-third to one-

half of the peasants in the various wheat
provinces have no horses at all. The
implements used are extremely poor and
primitive. Even the plows are made
mostly of wood, and scarcely scratch the

exhausted superficial layers of the soil.

The all-iron plow is still a luxury for

many peasants. Scythes and sickles are

still used extensively for harvesting and
flails for thrashing. Seeders are scarcely

known. Conditions are somewhat more
favorable on the larger holdings of the

noblemen; among the peasants the kind

of machinery directly depends upon the

size of the peasant's lot. Importation of

complex agricultural machinery has

grown from $2,600,000 in value in 1890

to $14,200,000 in 1903, but it has affected

the farming on large estates more than

that of the peasants.

Even on the large estates the modern
implements are not generally used, since

it is often customary to hire the peasant

with his live stock and his crude imple-

ments. I aborers are hired for $30 to

$40 a year in addition to their food, the

cost of which does not exceed $25, and a

female agricultural laborer receives only

$12 to $20 a year. Even at harvest time

the average wages of a man with a horse

in the wheat belt are only 66 cents per

day, of a man alone 34 cents without

board, and of a female worker 22 cents.

At other times the wages are correspond-

inglv lower.

Nevertheless, the cost of producing

wheat in Russia is not as low as one
misfit imagine. Elaborate investigations

have shown that because of the low vield
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the average cost per bushel of spring

wheat in 1899—1903 was 36 cents in Mid-
dle Volga, 39 cents in Lower Volga, and
48 cents in New Russia, not including

land rent, which has been constantly ris-

ing during the last twenty years, because
of the intense demand of peasants for

more land.

Within twenty years the value of land

in the wheat belt has risen from $10 to

$30 per acre, and wheat land rents for

$3 and $4 an acre, which adds a charge
of from 20 to 50 cents per bushel, de-

pending on the yield. With the rent

added, the cost of production of wheat
rises to 55 to 80 cents per bushel.

The future of wheat production in

Russia depends largely upon economic
conditions and the educational progress

of the Russian peasants. Forty years

ago the Russian peasantry was uniformly
illiterate. According to the census of

1897, 35 per cent of the adult male peas-

ants were literate, and in the younger
generation the proportion of literacy was
still higher.

Bread cereals have always been the

mainstav of Russian agriculture. Thev

claim over 75 per cent of all cultivated

land in Russia, as against 20 per cent in

the United States ; but forty years ago
the share of wheat in Russia was small

in comparison with that of rye, the Rus-
sian staple. Since the Russian land

tiller began to produce for the foreign

market, the strong demand for wheat
has had its effect. During the last

twenty-five years the acreage under rye

in European Russia has remained about
65,000,000 acres, while the acreage under
wheat has increased from 29,000,000 to

46,000,000. Taking the entire Russian
Empire, the acreage under rye has in-

creased from 70,000,000 acres in 1894 to

74,000,000 acres in 1904, while that

under wheat has increased from 41,600,-

000 to 59,200,000 acres.

Of the immense territory of Russia,
the wheat belt occupies a comparatively
small share. There is very little wheat
grown beyond the southern and eastern

parts of the famous black-soil region.

Eight provinces in the south and south-

east contain 70 per cent of the wheat
acreage of all Russia, Caucasia has about

12^2 per cent, and Siberia 6 per cent.

BURNING THE ROADS

CONGRESS some time ago estab-

lished an Office of Public Roads,
which it instructed to conduct experi-

ments and devise methods for improving
the roads of the United States. The
office has done a great deal to arouse

interest throughout the country in the

necessity of good roads, and has orig-

inated several means of making good
roads economically. The latest discov-

ery is that of burning clay roads in

Mississippi.

Tn large areas in the South, partic-

ularly in the valleys of the Mississippi

and its tributaries, sedimentary clays are

found very generally. In these areas

there is little or no sand, and the clavs

are of a particularly plastic and sticky

variety. These sticky clays are locally

known as "gumbo" and "buckshot." In

such localities traffic is absolutely impos-
sible during the wet season, as the wheels
of heavy vehicles will sink to the hub.

The clay is black, owing to the high
percentage of organic or vegetable matter
it contains. It is particularly sticky in

its nature and is almost wholly free from
sand and grit. After it has been burned,

however, the plasticity is entirely de-

stroyed, and a light clinker is formed,
which, though not particularly hard,

when pulverized forms a smooth surface

and seems to wear well. It should be
understood that not all of the clav out of
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First and Second Courses of Wood Covered with Lump Clay

Pile of Wood and Clay Completed and Firing Begun in One of the Flues

Burning the Roads, Clarksdale Mississippi.—After the road has been ploughed
as deep as a four-horse team can drag the plough, the clay is heaped in furrows
and then pieces of wood laid across the ridges. Alternate layers of clay and wood
are built on this foundation. Photos from Office of Public Roads.
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One Section of Road Burned and a Second Section Being Fired

Partial View of Finished Road

Burning the Roads, Clarksdale, Mississippi.—The burned clay, when rolled
down and compacted, forms a road surface of from 6 to 8 inches in thickness, If

properly burned, the material should be entirely changed in character, and when
it is wet it should have no tendency to form mud. Photos from Office of Public
Roads.
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which the road is to be constructed is to

be clinkered, but only a sufficient amount
should be rendered non-plastic to neu-

tralize the too sticky character of the na-

tive clay. Fortunately the gumbo dis-

trict is plentifully covered with heavy

timber, thus affording an abundance of

fuel.

While the only experimental burnt-

clay road constructed by the office was in

Mississippi, the same methods might be

applied with equally good results in the

sections of the prairie states that have no

other material available for road build-

ing-

It is, of course, impossible to give the

cost of a burnt-clay road whicn will apply

to the same work in all sections of the

country. The items of cost of the ex-

perimental road 300 feet long, as con-

structed at Clarksdale, Mississippi, are as

follows

:

30^2 cords of wood at $1.30 per cord. . $39-65

20 loads of bark, chips, etc 6.00

Labor at $1.25 per day and teams at $3
per day 38.30

Total cost of 300 feet .
'. 83.95

Total cost per mile at this rate. . .1,478.40

In view of the success of the experi-

ments so far made and the comparative

cheapness of this form of construction, it

is hoped that the localities which have no
hard material available will continue the

experiments with burnt clay. Although
it cannot be denied that the gumbo and
buckshot clays of the South are partic-

ularly adapted for burning on account of

the high percentage of organic matter
which they contain, it is none the less

probable that many of the surface clays

and soils of the states farther north could

be treated in the same way, and in fact

any soil or clay which bricks or clinkers

at a comparatively low temperature
should be suitable for the work.

Since the experiment made by this of-

fice at Clarksdale, Mississippi, numerous
sections of burnt-clay road have been
built in that locality, and up to the pres-

ent time only favorable reports regarding
them have been received.

THE WORK ON THE ISTHMUS

IN spite of the rainy season, which ex-

tends from the end of April to the

end of December, steady progress has
been made in all branches of the work
on the Isthmus during the past three

months, or since Congress in June last

decided definitely upon the type of canal.

Until that decision was reached many
lines of work were held in suspense. It

was impossible, for example, to fix the

location of dumps until it should be

known what kind of canal was to be con-

structed. From the moment the decision

was reached the chief engineer set the

work in motion along all lines of activity,

and the results achieved show very
clearly in the statistics which he has
since sent to the Commission at Wash-
ington in his monthly reports.

The amount of excavation in the Cule-

bra Cut during August was about 245,000
cubic yards, which exceeded by 5,000
cubic yards all previous monthly records.

The amount for September was about
289,000 cubic yards, or 50,000 greater

than the largest previous record.

There was available at the end of Au-
gust a total force of 46 steam shovels, of

which 27 were at work in the canal

prism, 2 outside of the prism, 4 on the

Panama Railway, and the rest set up and
ready for work in various places.

The double tracking of the Panama
Railroad, which is of vital importance to

the removal of spoil from the Cut, is

going forward steadily. Of the 35 miles

of additional track contemplated, about

15 miles have been completed and are

ready for use, and about 10 miles more
are ready for track laying and ballasting,

or about 75 per cent completed.

The receiving and forwarding yards

on both sides of the Cut, which are to

serve as great clearing houses for trains

of spoil from the Cut, are practically

completed at Pedro Miguel and Las Cas-
cadas, and the yard at La Boca is about

75 per cent completed.

The great difficulty with labor has
been somewhat overcome by slight im-
provement in the quality of the work of
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the Jamaican negro, but it is the convic-

tion of the chief engineer that satisfac-

tory work can never be obtained from
this class of laborers. The Commission
has advertised for bids on a contract

which it has put forth for Chinese labor-

ers, and in response it is understood that

several offers have been received, one or

two of which may prove to be satisfac-

tory. These are now under considera-

tion, but as there are many questions of

large importance involved, including in-

ternational relations, the contracts, to-

gether with the bids, are now under
examination by the Law Department of

the government and by the State Depart-
ment.

The Commission has also advertised

for bids for doing the work of construc-

tion by private contract. Its proposal,

in brief, is that the government shall sup-

ply all material and retain control of the

hospital department, government and po-

lice departments, quarters and commis-
sary, construction and maintenance of

buildings, and the operation of the Pan-
ama Railroad. The contractor is to be

paid a percentage of the cost of the work
done, and this percentage will be a basis

of competition between bidders. In other

words, the government would employ
the contractor as its agent to do the work,
it supplying all the money and materials

and he receiving his compensation
through a percentage of the money ex-

pended. The Commission is confident

that it will receive many offers from the

leading contractors of this country and
abroad to do the work in this manner.

SOUTH AMERICAN IMMIGRATION

MR JOSEPH W. J. LEE, Minister

to Ecuador, reports that the gov-
ernment of Ecuador recently signed a

contract with an agency in Guayaquil for

the purpose of importing immigrants

into the lower and eastern portion of the

republic. The minister writes :

The company is to be called "The
Ecuadorian Immigration Company," and
binds itself to import 5,000 families. It

is specified in the contract that the immi-

grants shall be white and preferably

of the German or Dutch races. The
company is to receive 500,000 hectares of

land, but no land which interferes with

the construction of the Curaray Railway.
All necessities of life shall be entered

free of duty, and also all animals, imple-

ments, seeds, etc., which the colonists

bring with them. The company may sell

land in the proportion of 50 hectares to

each family. The price shall be adjusted

according to the company's expenditures

in the delivery of the immigrants. For
ten years the government will exact no
taxes from the colonists.

The land in question lies low on the

eastern slope of the Andes, and trans-

portation therefrom can be accomplished
by means of various tributaries which
eventually flow into the Amazon. The
territory is said to be very rich in rubber
and dyewoods, but not particularly

healthful for Europeans.

NOTE ON GLACIER DISCOVERY
Detroit, Mich., July n, 1906.

To the Editor National Geographic Magazine,
Washington, D. C.

Dear Sir: In a recent number (April) of

the National Geographic Magazine there is

a letter by Mr C. A. Taintor, of New York, in

which claim is made for original discovery of
glaciers on the eastern face of Fremonts Peak.
This is based on failure to find that the U. S.

Geological Survey, or any one else, had' ever
visited the locality, save his party.

In Vol. I of the Annual Report of the U. S.

Geological Survey for 1878, and on p. xvi of

Dr Hayden's introductory letter mention is

made of the ascent of the peak by Mr Wilson's
triangulation party, and of the existence of

these glaciers. The writer was one, among
several others, who ascended the mountain at

the same time and made a series of negatives

showing the entire extent of the glacial field.

Mr W. H. Holmes also made a panoramic
drawing which accompanied the report.

Yours very truly,

W. H. Jackson.

THE ORIGIN OF "LABRADOR"

Referring to the meaning of Labrador given

in the June number of the National Geo-
graphic Magazine, I send the following note

:

The name Labrador was originally given to

Greenland by the Cabots, who in 1498 made a

voyage from Bristol (England), and in the
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course of their sailings came upon the coast of
Greenland. Cabot, visiting in Lisbon previous
to leaving on this 1498 voyage, met there a cer-

tain Joas Fernandes, llavrador (or land-owner,
as we would now translate the word), who had
gone in 1492 on a voyage of exploration and
had seen land, a description of which he gave
to Cabot.

Fernandes returned with Cabot to Bristol

and discoursed with its merchants about the

land he had seen. On the voyage out he no
doubt talked often with the sailors about the

land they would surely see. When, therefore,

those on board Cabot's vessel" saw the land
they recognized it at once and cried out, "The
Labrador's land," and so it was marked down
on the ship's chart.

Later on the whole land from Newfoundland
northward was marked Labrador on some
maps,* the Straits of Davis, separating Green-
land from Ungava, having been deemed to be
a gulf and the Straits of Belleisle being then
thought a mere indentation of the coast line.

When it was found that the coast Cabot called

Labrador was really Greenland and was sepa-

rated entirely from this continent, and, further,

that Newfoundland was an island, 'the map-
makers gave both lands their present designa-
tions and confined the name Labrador to the

central portion, its present bounds.
The above is the derivation given by H. P.

Biggar, whose work on the Early Trading
Companies of New France 'evidences the care
and consideration which he has given to every
point he discusses.

After testing every explanation of the der-

ivation of the word, I came to the conclusion
that Biggar's was the correct one, his long
residence in Portugal giving him singular op-
portunities for investigation.

(Dr) George Johnson.,
Statistician.

Grand Pre, N. S., August 14, 1906.

*Descelier's Mappe Monde (1546) gives the

name La Terre du Labouriere to Greenland
and to the lands to the south, now known as

Labrador.

EXECUTIVE ORDER
The official title of the United States Board

on Geographic Names is changed to United
States Geographic Board.

In addition to its present duties, advisory
powers are hereby granted to this board con-
cerning the preparation of maps compiled, or to
be compiled, in the various bureaus and offices

of the government, with a special view to the
avoidance of unnecessary duplications of work;
and for the unification and improvement of the
scales of maps, of the symbols and conventions
used upon them, and of the methods of repre-
senting relief. Hereafter all such projects as

are of importance shall be submitted to this

board for advice before being undertaken.
Theodore RoosevEi/t.

The White House, August 10, 1906.

At a recent meeting of the Norwegian Geo-
graphical Society, in Christiania, the gold
medal of the society was awarded to Dr Carl
Lumholtz for his- scientific explorations in

Mexico and Australia.

Panama, The Isthmus and Canal. By C H.
Forbes-Lindsey. Pp. 368. 5 x 7J^ inches.

Illustrated with two attached maps. Phila-
delphia : The John C. Winston Co. 1906.

$1.00.

The author of "India, Past and Present,"
"America's Insular Possessions," etc., has given
in this volume the story of the great project
from the earliest Spanish explorations to the

present time. The history of the French Com-
pany is told and much information of the De
Lesseps regime given. There are interesting

chapters on the labor question and the sanitary

and health problems, which are the most seri-

ous obstacles confronting our engineers today.

The lock and sea-level controversy is taken up
and plans and estimates of experts given, while

many illustrations and several late maps and an
appendix, entitled "Great Canal 3 of the World,"
make the volume a valuable one. J. O. L.
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THE AMERICAN ECLIPSE EXPEDITION

By Rear Admiral Colby M. Chester, U.S.N., Retired

Formerly Superintendent of the U. S. Naval Observatory and Com-
mander-in-Chief of the American Eclipse Expedition of 1905

f h ^HE American Eclipse Expedition
nf TfinS WP^ <~h^ larcrpst nnp that

m was ever fitted out by any na-

tion, and I have had difficulty in gleaning

from the mass of scientific data resulting

from its work a gist of the matter which
in a popular form I shall endeavor to

place before you tonight.

In studying the records of parties who
had observed eclipses of the sun, it be-

came evident to me that the larger the

number of instruments and observers that

could be put into the field the better was
the chance for procuring results, provided

the observers were properly educated for

the work. It also appeared that the

military training of a man-of-war's crew
gave them many of the qualities required

for the observers, who were to take ad-

vantage of the important few moments
during which the sun can be eclipsed, and
I endeavored to procure as many men to

select from as possible. This assumption
was strongly fortified by the experience
of Sir Norman Lockyer, the distinguished

astrophysicist of England, who has writ-

ten extensively of his association on
eclipse work with the British navy. In
the navy men arc trained for years to

prepare for the one important battle, pos-

sibly of a lifetime, which may last but for

a few brief moments and vet the results

of which may make or ruin a nation. The
importance of training for this event can-

not therefore be overestimated.

Likewise an eclipse of the sun can
cover but a short period of time, and but
few of such events which can be properly
observed occur in any one man's profes-

sional experience. It is necesary, then,

to make thorough preparations if we
would get from these rare occasions the
full benefits which may be derived from
them.

HOW ECLIPSES ARE CAUSED

It is hardly necessary to go into the
theory of eclipses with this audience to
make clear the operations undertaken by
the eclipse expedition of 1905, and with-
out being didactical I will simply explain

why we go so far as Spain to observe a
total eclipse of the sun.

It is well known that an eclipse of the

sun is caused by the moon passing in its

orbit between that body and the only
known people from whom its view can be
shut out. Now the sun is about four hun-
dred times as far away from our in-

habited globe as is the moon. By an in-

An address to the National Geographic Society, March 30, 1906.
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teresting coincidence it happens that the

sun's diameter is about four hundred
times as large as the moon's ; so that if

these ratios were exact and remained con-

stant, there would be a total eclipse when-
ever the three bodies were in line with

each other; but the moon's orbit being

elliptical, it is nearer its primary some-
times than at others, and if near it shuts

out more of the sun's light from our vis-

ions than when far away. A simple illus-

tration will make this point clear. If one
places a coin say one inch from his eye,

and looks toward a bright object four
hundred times its size, say 400 inches

away, the light will just be shut out of
view. If the coin be moved away half

an inch, some of the light will be seen
around the edge of the coin, but if moved
nearer it will be cut out entirely and the
shadow of the coin will cover the eye.

When the moon moving in its orbit is

farthest from the earth in the direction
of the sun, the light of the sun will not
be completely obscured from us and the
moon's shadow will not reach the earth.
Such a phase is called an annular eclipse
because a bright ring is seen around the
black disk of the moon. When the moon
is nearest the earth, the light of the sun
will be cut off completely and a shadow
with a maximum width of about, 160
miles will form 'and travel along the
earth's surface as the moon moves in its

orbit. If it were possible for an observer
to be stationed on the moon at this time,
he might see the shadow of his own globe
depicted as a little dot on the bright side
of our earth.

CHOOSING THE POINT OF OBSERVATION

At the time of the eclipse last year the
moon's shadow traversed a belt of the
earth's surface about 120 miles wide,
striking the earth first in British America,
moving across Labrador into the Atlantic
Ocean, across the Atlantic, thence over
Spain in a southeasterly direction, the
Mediterranean, Algeria', Tunis, and
southern Egypt.

In British America the eclipse began
soon after daylight, but the low altitude

of the sun at this time of the day tended
to lessen the value of such observations

as should be made ; but, waiving this

drawback, the great amount of fog which
usually covers the coast of Labrador in

summer made it highly probable that the

sun would not be seen at all. These con-

siderations led me to eliminate the Ameri-
can Continent from the problem of eclipse

stations. As afterward learned, nearly

the whole of eastern North America was
dominated by a heavy storm of large

extent during the whole day of August
30 and no observations were made of the

eclipse. Owing to the great importance
to science of the eclipse of 1905, astrono-

mers and meteorologists for several pre-

ceding years carried on an exhaustive

study of the physical characteristics of

the countries where the eclipse would be

total. In general, Spain offered the great-

est inducements to astronomers to ob-
serve the eclipse, as there it would take

place soon after noon, when the sun was
high in the heavens, relieving the obser-

vations of a great amount of refraction.

Practically all the nations of Europe sent

parties thither to observe the eclipse.

Spain has three distinct geographical
features, where the meteorological condi-
tions are different: First, the lowlands
of the east coast of Spain are affected by
the general meteorological conditions of
the Mediterranean Sea, which were fav-

orable for good weather during August.
Second, the high plateau country of cen-

tral Spain is usually very dry during
August, except that frequent thunder-
storms occur in the afternoon. As the

eclipse would take place between noon
and 2 p. m., the probability of the sky
being free from clouds was good. Third,

the mountainous region of western Spain
being a stormy section itself, the storms
passing over from the Atlantic Ocean
frequently breaking here, the mountains
thus acted as a buffer for eastern sections

of the country.

As the maximum duration of totality

occurred in Spain and as predictions

pointed generally to good weather, it was
decided to locate parties there. Moreover,
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it was thought that by choosing a site for

one eclipse station in the central and
another in the eastern section, if bad
weather affected the observations of one
it might not the other, and out of the two
stations we would procure at least one set

of observations.

Records indicated that the north coast

of Africa was also comparatively free of

storms at this time of the year, and as

good harbors existed on its

coast, affording suitable

means for the transship-

ment of delicate instru-

ments, one station was lo-

cated in Algeria, at Guelma.
This locality was elevated

about 1,500 feet above the

sea, was far enough back

from the Mediterranean to

avoid its sometimes foggy
conditions, and yet it was
easily reached by railroad.

The selection of this sta-

tion was fortunate in many
respects.

MONTHS OF PREPARATION

Several months before

the expedition started, in-

struments were prepared
and set up at the naval ob-

servatory, most of them
being newly designed or

rebuilt for the occasion.

All the apparatus was con-

structed as perfectly as in-

genuity and skill could

make it.

In order that during: the

was put in charge of instrumental con-

struction, and before the expedition sailed

all new instruments and practically all

that had been used on previous occasions

were set up and tested.

A new lens of 7^2 inches aperture and
65 feet focal length, composed of three

pieces of glass, was purchased for the

occasion as well as for future use at the

observatory. The two outer lenses are of

bnel maximum Lime Oj

minutes and 42 seconds of

totality as many photo-

graphs of the eclipse phe-
nomena might be taken as possi-

ble, the mechanism must be arranged to

go without a hitch and the people in

charge of instruments made confident by
frequent drills that all parts would work
smoothly and quickly. Mr VV. W. Din-
widdie, one of the assistants, who was
well fitted by natural mechanical ability

as well as by experience for the work.

Making Sketches During Eclipse

flint glass, covering a double convex lens

of crown glass. The flint glass is of two
different varieties, enabling the optician

to correct for both the red and blue end
of the spectrum. Thus the lens is abso-

lutely achromatic, and both the ordinary

or orthochromatic plates can be used with

it to equal advantage. This is not the

case with the ordinary lens, composed of
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two different pieces of glass, as in that

case either the red or blue rays must be

left outstanding, the red in the photo-

graphic objective and the blue in the

visual one. This lens is composed of glass

manufactured by Mantois & Cie, of

France near Paris. The curves were
computed by Dr C. S. Hastings, of the

Yale University, and the lens constructed

by the John A. Brashear Co., of Alle-

gheny, Pennsylvania. The most impor-
tant part of this instrument, as in all

cameras, is the lens, and this lens alone

cost $1,000. The camera is actuated

from within the house by a focal plane

slit and shutter affording an exposure of

less than a thousandth of a second when
used in full sunlight, but of course during
the eclipse the exposures were much
longer.

The illustration shown is the 65-

foot photoheliograph, on which a vast

amount of thought was expended. It is

composed of a long wooden framework
ending in a little house. The house is

made to be taken apart for transporta-

tion, and contains a double door, so that

members of the party may enter it without
admitting light. Portions of the roof are

hinged to allow ventilation and light

when desired. The photoheliograph is

set up on a horizontal plane, and the

light from the sun is reflected into the

long box or camera through the lens

by means of a ccelostat. The ccelostat is

simply a mirror or set of mirrors on a
movable polar axis which is actuated by
clock-work regulated for solar time, by
which the reflected image of the sun,

which has apparent motion, is always
maintained in the line of collimation of

the camera. This instrument is some-
times called Joshua because it makes the

sun stand still. Formerly such cameras
were set up pointing directly at the sun,

the upper end resting upon a scaffold

;

but while this installation has some ad-
vantages, so long an instrument thus

mounted is more or less unstable, and the

difficulties of protecting it from the wind
and in making the adjustments are

greatly augmented.

Three new polar axes were con-
structed, one for each of the three prin-

cipal observing stations. These were
made of iron, which gave a much more
rigid support to the delicate photographic
cameras and telescopes that were at-

tached to them than was possible with the

old wooden machines heretofore relied

upon for the purpose. The axes carry-

ing the cameras and other instruments
were set up on wooden frames and ad-
justed parallel to the axis of the earth;

hence its name polar axis. The whole
apparatus was made to take apart for

transportation, and as thus constructed
the same instruments could be used many
times over.

The polar axes were strong enough to

carry photographic cameras, some of
which were also made of angle-irons 10
to 15 feet in length. Ccelostats were also

used to reflect the image of the sun into

other instruments, such as the spectro-

scopes.

The instruments, having all been set

up and adjusted, were taken apart,

boxed, and transported to Alexandria,
Virginia, where they were shipped on
board the Ccesar for ports in the Medi-
terranean.

crossing the; ocean

The vessels assigned for the Special

Service Squadron for the purpose of car-

rying the experts and furnishing the men
who were to assist them in observing the

eclipse were the U. S. S. Minneapolis,
Captain J. M. Miller, U. S. N., command-
ing (which vessel was the flagship of the

commander-in-chief) ; the U. S. S. Dixie,

Commander G. A. Merriam, U. S. N.,

commanding ; and the U. S. collier Ccesar,

Lieutenant Commander G. H. Stafford,

U. S. N., commanding.
The Ccesar left Alexandria on June 18

and Norfolk on June 22 for Gibraltar,

and the Dixie left Philadelphia June 26,

1905.

Incidental to but connected with the

eclipse problem, is the important study of

meteorology. Prof. F. H. Bigelow, of

the Weather Bureau, was invited to go
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on the expedition and take charge of this

work, and Professor Moore, the Chief of

the Weather Bureau, kindly detailed him
for this duty, thus relieving me of all

care of this important matter except, as

we say in the navy, "to pay out rope,"

which means to give a free hand and
plenty of assistance.

An important part of meteorology is a

study of the upper strata of the atmos-

phere lying over the ocean, and in order

to make observations in this out-of-the-

way field for research Professor Bigelow
took passage on board the Ccesar, and by
means of kites carried on a series of

meteorological observations which ex-

tended through a period lasting until his

return to the United States in October.

The Ccesar, with her large and spacious

decks fitted with numerous steam
winches, gave efficient means for flying

these kites and reeling in the wire lines

which made them captive. Once a mis-

hap occurred, making it necessary to drop
a boat and regain the water-borne kite

before it should sink with its delicate in-

struments or before they should be de-

stroyed by hauling through the water.

The boat, once returned to the ship, must
then be hoisted with care, possibly with
difficulty, owing to the ocean swell, in

order that the instruments should not be
disarranged.

DRILLING THE SAILORS

The Minneapolis left the United States

on July 3, 1905, with the last of the ex-

peditionary force on board, bound for

Gibraltar, whither both the Dixie and the

Ccesar had preceded her. En route across

the Atlantic frequent lectures were given
to the crew of the ships by the experts on
board, to prepare the men for the work
in which they were to take part, and these

lectures were listened to with marked in-

terest by all. It was not found necessary
to call for volunteers for the service to be
Performed for everv one showed his

eagerness to take part in observing the
eclipse. The instruments and objects of
making the observations were explained
by means of lantern slides, and there were

also shown pictures of the countries

about to be visited, giving the probable

conditions likely to be met with. Classes

were formed from the officers and crew
to make both plain and colored drawings
of the corona as well as for the study of

other parts of the work. The classes

were drilled in the use of color charts,

which were taken along to compare the

colors actually observed in the eclipse

phenomena. The colors on the chart

marked by numbers gave a ready and
quick method for use in preparing colored

drawings. For this purpose the coronal

field was laid out in sections. Observers
were assigned to each section, and the

color of the corona as seen by them was
separately recorded on the chart to the

nearest shade noted. The color of the

different parts of the corona was then

established by majority vote of the three

observers as recorded. In this way col-

ored maps of the corona and protuber-

ances of the sun have been compounded,
one of which is published with this

article.

One of the requisites in selecting mem-
bers of the crews for service with the

eclipse parties was that they should be
first-class conduct men—that is, they

must be exceptionally well behaved at

all times, whether afloat or ashore. This

matter was very important, for with the

late Spanish-American trouble still fresh

in the minds of the many into whose
society we were about to enter, any act of

bad conduct or discourtesy on the part of

any of our people was likely to produce
a result disastrous to the entire expedi-

tion. It is pleasing to state that while

every member of the crews of the ships

visiting Spain landed on its shores, many
of them to remain for several weeks,

there was not a single man who did not

comport himself as a gentleman. I would
like to state here with reference to the

men of the navy, that when called upon
fr\r ^x^~r :-irir'hnar^7 ^^od conduct as well

as for extraordinary heroism, they may
be expected to meet the issue with a full

sense of their obligation to the country.

A noteworthy instance of this kind de-
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veloped during the Spanish-American
war. On all ships of the navy there is

held by the captain what are called police

courts, to investigate and punish for

minor infractions of the regulations, that

the discipline which is characteristic of

the service may be maintained. But the

moment war was declared I think on
almost every ship in the navy the bad
men became good, the lazy zealous, and
the careless attentive ; so that practically

the police court was put out of business.

The desire, therefore, to take part in ob-

serving the solar eclipse became an incen-

tive to good conduct on the part of the

crews of the ships and acted for the bet-

terment of the discipline of the command.
After a short but pleasant and profit-

able voyage, the shores of Spain were
sighted from the Minneapolis on the

14th of July, and, steaming near Cape
Trafalgar, where Nelson not only won
a peerage but a tomb in Westminster
Abbey as well, we passed the port of

Tarifa,the most southern town of Europe
and the most thoroughly Moorish in

Andalusia. The ancient importation
practices of this town gave a name to a

principle about which the people of the

United States in political parties assem-
bled have fought many a campaign. That
the party which had as its motto "Tariff

for revenue only" would have had the

sympathy of the ancient Arabs who con-

trolled the destinies of Tarifa is unques-
tionable.

THE ROCK OF GIBRALTAR

Upon entering the Straits of Gibraltar

on a bright moonlight night, the Minne-
apolis was put in communication with the

Dixie at Gibraltar by wireless telegraph,

and Captain Merriam assured us of a

hearty welcome by our British friends,

who hold this celebrated stronghold with
a tenacity of purpose that is characteris-

tic of the nation. The bay, as you know,
is noted for its beauty. The low land on
the north and west slopes gradually back
to the mountains, with here and there an
elevation of moderate height, which
covered bv the green fields of Andalusia

is a typical formation of nearly all the

Mediterranean coast of Spain. In one of

the pretty niches between the bluffs is

located the town of Algeciras, where sat

a congress of nations to decide the des-

tinies of Morocco. We trust if it has no
other result it will break up such acts of

brigandage in that country as were re-

cently so well described in this hall by one

of its victims, Mr Perdicaris.

On the east of the beautiful bay lies

the celebrated Rock of Gibraltar, which is

too well known to need description here.

You may not all know, however, that at

its foot England has built, at an enor-

mous cost, a land-locked harbor, which is

reached through two narrow entrances,

that seems as substantial as the rock itself

and as strong as the "sea power" that

Mahan has shown is wielded by the

owners with the force of a giant. In

this harbor there is generally present a

fleet of battleships, of nearly equal size to

the combined fleets of almost any single

nation of the globe, that is at all times

ready for action. This fleet is in constant

touch with the home office in London,
ready to be dispatched, at the touch of a

button, to any point where British in-

terests may be put in question. While

we were accepting from the large con-

course of officers here assembled the

hospitalities of the port, a portion of the

British Atlantic fleet which here makes
its headquarters was receiving in our

American ports an ovation that has bound
still closer the ties of friendship existing

between the two nations.

Entering the beautiful Bay of Gibral-

tar in the early morning, the ship makes
her bow to the English nation in a twenty-

one-gun salute, which reverberates over

the waters and partially hides our pretty

ship from view. The salute is returned

in kind by guns from the wonderful case-

mates of the "Mount," as it is called,

which wreathes the hills in smoke, adding

to the picturesqueness of the scene. Once
at anchor, a boat is seen approaching,

whose narrow pennant flying at the bow
indicates that a commanding officer of

one of the ships is about to visit the flag-



598 The National Geographic Magazine

00

a

o
g'3

a

o

PL,



The American Eclipse Expedition 599

ship, and preparations are made to re-

ceive the officer with the honors of his

rank. This is always an important event

in the life of naval men after a long trip

at sea. The first boat usually brings the

mail-bag, which is watched by many an
eager eye as it is passed over the side of

the ship, to bring good tidings for the

many, but possibly it will bring an alarm-

ing message for some poor soul, whose
thoughts during the long passage he has

made have been seldom away from the

bedside of some loved one whom he was
forced to leave behind with anxiety and
sorrow. Let us hope the bright sunlight

of the day portends good news for all.

As the scattered threads of our plans

are gathered together here at Gibraltar

from our reconnoitering parties, sent out

in advance of our arrival, and from our
diplomatic agents abroad, the members
of the three parties about to take the

eclipse field are assigned to their respec-

tive stations, and a final consultation with
the officers of the African party is held

over a dinner on board the Minneapolis
preparatory to their early start the next
morning. This party takes its departure
on board the U. S. S. Dixie July 18 for

Bona, Algeria, and three days later the

cabie announces their arrival at this in-

teresting port.

BONA, ALGERIA

The harbor of Bona is a large basin

formed by a break-water built out into

the Mediterranean, rivaling in size that at

Algiers. The shipment of a vast export
trade from the interior of Algeria is here
carried on in connection with a railroad

leading from Constantine to the city of

Bona. The trade of Bona has increased

enormously within a few years, so rapidly

in fact that I have found but few Ameri-
cans who know of the large and imposing
city which has sprung up like one of our
prairie towns. Through the kind efforts

of the American consul, the arrival of the

Dixie was anticipated, and as the general
site for the African station had already
been selected at Guelma. Captain John A.
Norris, U. S. N., the officer in charge of

this station, soon had his party en route

to that point over the railroad just men-
tioned. Here were seen the ruins of an
ancient theater of the once famous near-
by city of Hippo Regius, the favorite

residence of-the Numidian kings and the

central station of commerce and civiliza-

tion in North Africa. Other remains still

exist here, giving archaeologists a field

for research of which advantage is being
taken.

THE STATION AT GUELMA, ALGERIA

Captain Norris and his party were re-

ceived at Guelma with marked kindness
by the mayor of that pretty little city,

who placed at their disposal a site for an
eclipse station such as is rarely to be
found. The mid-summer weather made
horse-racing impractical at the time our
party was there, and the park in which
the track was located was selected for

our camp, and its free use was given to

this the first eclipse party that had arrived
in the country. The grounds were
naturally shut off from the public and its

policing became a matter easily regulated.

All persons not connected with the ex-
pedition were excluded from the prem-
ises, but a fine large grandstand attached
to the grounds gave them an opportunity
to witness the eclipse phenomena without
interfering with the operations of the
party.

Captain Norris, who had direct charge
of the transit work, soon had his instru-

ment mounted and under cover ready to

observe the latitude of the station, on
which the adjustments for the other in-

struments depended. His long experience
in building up the chain of longitude sta-

tions, covering the entire globe, in which
American officers have bound the coun-
tries of the world together by telegraphic

observations from Greenwich and Wash-
ington—a scheme that was inaugurated
by the late Captain F. M.Green, U.S. N.—
well equipped him for this important
part of the work.
One of the polar axes was soon in

place and adjusted to the exact latitude

and longitude of the station, which had



6oo The National Geographic Magazine

Eclipse Instruments, Guelma

first been established, the former element

Dy the transit instrument and the longi-

tude by telegraphic comparisons of time

from the fine observatory at Algiers.

Then the photographic dark-room, that

prerequisite of every eclipse station, was
assembled and put together for imme-
diate use in the development of photo-

graphs used in testing the instruments.

Naturally the long forty-foot photo-

heliograph camera required considerable

time to put in place, for besides its in-

stallation it had to be covered by screens

to protect it from the rain, sunshine, and
strong winds.

An equatorially mounted telescope, to

be used by the director general of the

camp, was mounted in a central position,

which commanded a view of all the in-

struments under his control.

During the time the instrumental in-

stallation was going on, one of the party

strayed away from the camp and fell into

the hands of the Arabs of this desert

country, but it is apparent he was not

treated as inhumanely as those other brig-

ands in Morocco treated our friend Mr
Perdicaris. One of the junior members
of this Arab party went so far as to pat

•our sailor man on the cheek.

Probably the next most important in-

strument we have in the party is the grat-

ing spectrograph, under the charge of

Mr Jewell, of Johns Hopkins University.

It is difficult to conceive of the thought

and labor that has been expended upon
this instrument. An introduction of a
r^ri <=n° iv th^ hn° ^f th*^ sun s ravs rjassins^*

through a lens to the photographic plate

is easily accomplished, but the fitting of a

grating which will give probably better

results is quite another affair. It is doubt-

ful if there be a piece of machinery so

carefully constructed as an engine which
cuts 20,000 lines to the inch on a piece of

metal which is necessary for this delicate

work. This must be done to make a

diffraction grating.

Now we come to a picture of the artists

who are to draw the corona and its ex-

tensions, some of them being provided

with telescopes to extend their view of

the coronal streamers to the outer limits

of vision. Finally is seen the whole party

assembled around their completed in-

struments, with the tall form of Captain

Norris, the chief of the party, on the left.

OUR RECKPTION IN SPAIN

Having seen the African party ready
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for work, let us return to the two ships

that were left at Gibraltar to prepare for

the campaign in Spain.

From Gibraltar the Ccesar precedes the

Minneapolis to the port of Valencia,

Spain, and announces to the flagship by
signal when that vessel reaches the ap-

proaches to the harbor that cordial greet-

ings had been extended by the Spanish
authorities upon her arrival. The Cmsar
not being a saluting ship, it became the

duty of the Minneapolis to fire the first

national salute to the Spanish flag that

had been given, I believe, in a Spanish
port since 1898. This was also probably

the first salute that was ever given by an
American man-of-war in the Grao de

Valencia.

The recital of the facts of this first

visit of an United States war vessel to

Spain since the Spanish-American war
seems rather tame, but the visit was at-

tended with momentous possibilities that

might wreck plans that had taken many
months to get into shape, and the manner
of our reception therefore was most im-
portant to us.

It is seldom that one enters the confines

of Spanish territory and does not find in

progress some sort of entertainment for

its pleasure-loving inhabitants, and this

occasion was no exception to the rule. A
ten days fiesta had lust be°run and soon
we were drawn into crowds of men,
women, and children, all bound for a

good time and as indifferent to every
other care as if all business had ceased

for them forever.

The Minneapolis, after having been
made to shine like a new pin, was thrown
open to visitors, and as this was about
the only ^lace of interest in Valencia for

which there was no admittance fee, ad-

vantage was taken of the concession, not

usually given by their own men-of-war,
and thousands visited the ship almost

daily during the entire stay in port. The
ship was secured to the quays which
mark the limits of the port and form a

promenade, and our fine band gave to the

manv !<c^d!c usunllv found there a free

concert morning and evening", a treat that

was apparently appreciated by all.

One of the features of the fiesta was a
boat race, which took place in the harbor,
and we were early invited to take part in

it ; but I must admit that the honors on
this occasion were something like those
of the boy who stood next to the head of

his class of two members. The only two
boats which entered for the regatta prize

were from the Minneapolis and the Ccesar,

the trophy going to the winning scrub
crew, which had never pulled together
before, owing to a fluke which brought
misfortune to the other. Still the squad-
ron brought back to our country a por-

tion of that $20,000,000 which went to

pay for the Philippine Islands.

Of course no saint's day or week could

be properly celebrated in Spain without a
bull fight, and we were all invited to wit-

ness the one that took place soon after

our arrival. Some of us escaped this

ordeal, however, owing to a misunder-
standing which happily removed the event

from an official basis. I wish to say here
that not all people in Spain go to bull

fights, and two officials whom I asked if

they intended to witness the scene replied

in rather resenting tones that they never
went to such entertainments.

THE STATION AT DAROCA, SPAIN

But we had work to do, and after a

reconnoitering party consisting of Lieu-

tenant Commander Hayden, Professor

Littell, and Mr. Peters had scoured the

country, passing through miles of vine-

yards, where a native wine is produced
and sold at a few cents a gallon, a

spot is found on which to locate one of

our camps. Arrangements were then

made to establish stations, one about 12

miles from Valencia, at Porta Coeli, and
the other at Daroca, on the highlands of

the interior. The Daroca party and im-

plements were transported by train along

the coast to the old fortified town of

Sagunta, where the road turns inland

over the hills to the city of Calatayud,

passing by the anciently walled city of

Daroca.
Historically, Sagunto is one of the

most interesting cities in Spain, and the

high hills on which it is located clearly
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around Daroca was kindly of-

fered Professor Eichelberger,

the chief of the party, for a
small rental. Here the in-

struments and camp were set

up. The polar axis was soon
in place and covered by an
awning to shield it from the
wind and sun.

the; program for the ships

seen luis \_anii

Deck of the Minneapolis During Eclipse

show why Hannibal during his conquer-
ing march to the Roman capital had to

wait so long to procure its surrender,

which he did under a promise to spare

the lives of its inhabitants, but which
promise he kept by killing every one of

lll&lLL.

Under the kindly concessions of the

railroad company, our party disembarked
personnel and material at Daroca by July
29. With nearly every inch of available

land in Spain under cultivation, it is no
easy matter to find a location for an
eclipse camp. The blowing sands from
the alkali plains of the highlands would
ruin the instruments in no time, and a

large grass field was about the only suit-

able place which would answer the re-

quirements. Fortunately the use of the

only grass plot in the whole region

com-
pleted, the instruments in-

stalled, and the party assem-
bled, let me refer you to the

program for the ships.

Notwithstanding the con-

cessions made by the railroad

companies in Spain to the

eclipse expedition, it was
found that the expenses of

transportation were such a

drain on our resources that I

decided to retain the drafts-

man detailed for the Daroca
party with those who were to

remain on board the Minne-
apolis. The ship accordingly

had a double force with which
to make drawings of the

eclipse phenomena, and thus

equipped Captain Miller was
ordered to take station with his vessel on
the center line of totality, about a mile

from the east coast of Spain. Here the

artists had a fine view of the landscape,

reaching over the coast line and far into

the mountains.
Astronomers have tried in vain to

photograph the moon's shadow as it

sweeps over the land at the moment of

totality, and it was thought that even did

we not procure a photograph of this de-

sirable feature of the eclipse, a good
rlpsfrinfior! C~A l* miO'Vi* h/=> tnarlp hir r>nrU^.SUlJLiL»VH Wi 11 A.XJ.^1.11. ^v* li.i^.u.v, .-/_, ^~.

large force of observers.

For the purpose of photographing the

shadow bands, the ship's deck was cov-

ered with white sheeting and screens of

the same colored cloth were erected per-

pendicular thereto. It was hoped to catch

with the camera the lights and shades
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"The Gates of Heaven"—Porta Coeli, Spain

pictured on their surface ; but, as in

photographing lightning flashes, this was
found to be a difficult undertaking.

The Minneapolis party were, however,
paid for their efforts to obtain this de-

sirable result by getting with their field

of observation, which covered both the

sea and the land, one of the most entranc-

ing views of the eclipse phenomena that

was ever presented. The officers and
men of the Minneapolis were early at

their stations and 300 eager pairs of eyes

were ready to take advantage of the brief

time of totality.

During the first phase of the eclipse

—

that is, from the time the two disks came
together until totality began—the crew

of the ship amused themselves chasing

the little crescent shadows of the partially

eclipsed sun over the decks. These
shadows were formed by the light shin-

ing through pin-holes in a sheet of

paper.

Here are seen the corps of draftsmen
ready for work, and the genial face of

the Honorable Charles A. Bryan, min-
ister to Portugal, who has come all the

way from Lisbon to witness the scene.

He is welcomed, as everywhere else, by a

host of friends. He takes special charge

of the fowls, to see if they perform, as

predicted, at the proper moment. The
rooster being a little slow to begin his

part when the sun shines forth after its

eclipse, the ambassador's own voice may
be heard as a substitute.

The King of Spain took much interest

in the visit of astronomers to Spain to

view the eclipse, and on the day it took
place he was stationed at Burgos, where
most of the European astronomers were
assembled. He was only partially re-

warded for the long trip to that interest-

ing city by obtaining a dim glimpse of

the eclipsed sun as it occasionally ap-

peared through the dense clouds which
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swept across the sky, seeing nothing of

the corona itself.

porta coeei—"the; gates of heaven"

Having seen every other party settled,

I would like to take you back to the

headquarters of the expedition at beauti-

ful Porta Coeli,' or, in plain English,

"The Gates of Heaven."

retreat of the Carthusian monks, but is

now the property of Don Francisco Car-

bajosa, who has preserved intact as far

as he could the wonderful chapel itself.

A former owner had despoiled the chapel

of some of its adornments to grace cathe-

drals at Madrid and elsewhere, but in the

main it is as the ancient monks left it.

Like other old Spanish ruins of a once

Spanish Mendicant

Surely upon the perfect summer day
upon which we arrived at Porta Coeli
this name seemed most appropriate. A
group of green hills with verdant valleys

between ; here and there the tall smoke-
stacks of the vineyards near by, cutting
the skyline like pins in a mat; and top-
ping one of the hills an ancient and pic-

turesque monastery looked down upon a
beautiful valley that wended its way to

the sea. The monasterv was once the

religious character, it also has its legends.

One of these in particular is most in-

teresting. It tells of a Carthusian monk
who loved not wisely but too well, and
was doomed for his sin to life imprison-

ment within the circumscribed limits of a

narrow cell. The only window in this

cell, a small one, opened upon the chapel,

through which he could hear the daily

mass, but the beautiful view into the

Gates of Heaven and all other communi-
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cation with the outside world were cut

oft". This and minor legends give the

place the flavor of its romance. Here in

this ancient monastery hospitality was
generously dispensed by the owner to all

members of the party, to whom he loved

to show the beauties of the chapel. My
one night under its roof before the dawn
of the eventful day which was to make or

the place that had been built many cen-

turies before ; but, as there was no chap-
lain present with the party until the day
of the eclipse, our people seemed to have
no use for it. The Sundays were usually

spent, after a week of hard work, in

roaming the fields, the result of such
expeditions being shown in many kodak
films.

Spanish School

break all our plans was most gratefully

appreciated.

Senor Carbajosa placed his whole
plantation at our disposal, and as a part

of the buildings had once been turned

into a summer hotel, the isolation of our
station was not so marked as it would
have been but for the presence of its

visitors.

There was also an ancient church on

With all needed concessions granted

for use of the camp, the advance guard
of the party for No. 2 station reaches the

spot over a rather rough road from
Retera, a distance of 7 miles, in a coach

the movements of which were such an aid

to digestion as would give an appetite

even to one of the eclipse instruments.

Then the equipage for the station next

came lumbering: along; behind carts
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drawn by mules with drivers who had no
conception of time, and who between the

lashing of their teams to keep them mov-
ing-

at all and an occasional stop to pick

the grapes that lined the road, sang with

the contentment of their race.

And now the party is at its destination,

the men with their hammocks and camp
outfit to spend weeks in such an outing

that but few of them will forget.

The building construction soon begins,

and the dark room is put up for the large

new 65-foot photoheliograph fitted with
the thousand-dollar lens from which we
expect valuable results in photographing
the corona if all goes well.

Also the coelostat is set in place with
its two mirrors, the one 'to reflect the

sun rays to its lens of the photohelio-
graph and the other to throw light into

the spectrograph. It may be stated in

passing that the principal object of locat-

ing the large photoheliograph of 65 feet

of focal length, which will produce a
picture of 7^2 inches in diameter, here is

to make observations of the inner corona,
and for this purpose a station is selected

only 10 miles inside the edge of the
moon's shadow. Thus we compromise
between Daroca, where we have 3 min-
utes and 42 seconds of totality, and a
station on the edge of totality, where the
period is but an instant.

Of course we cannot take as many
photographs here, where the eclipse lasts

only 1 minute and 46 seconds, as at

Daroca; but, as the lower edge of the

moon's disk barely covers that of the sun,

we can better observe the protuberances
and corona near the polar region. A yy2 -

inch photograph may not seem colossal in

size, but when you realize that it is about
200 times as large as a picture of the sun
taken with an ordinary kodak, its size

may be appreciated.

And now visitors come to camp, and a
native of Porto Rico, the one sailor who
is at home with the Spanish language,
sits at the feet of the senoritas ; but before
the party finally leaves the place he be-
comes so popular that they are willing to
sit at his feet—notwithstanding by this

time a number of men had also become
more or less proficient with the language,
under the teachings of the young ladies,

so that Garrion has rivals in their affec-

tions.

A frequent and interested visitor comes
to camp. He is said to be the wealthiest

man living in the vicinity. The trouba-

dors also put in an appearance and play

the Spanish fandango for the benefit of

the eclipse party.

Another picture shows our native

guard, the mountain rangers.

A charming young lady, who is about
to become an American citizen by mar-
rying a gentleman from Porto Rico, visits

our officers and captivates them as she

has her fiance.

The last contingent from the Minne-
apolis reaches the station on August 28,

under charge of Lieutenant Commander
Hayden. With the party now augmented
to nearly 60 members, he took charge of

the drills and prepared them for the

eventful occasion to come later.

CORDIAL COOPERATION BY THE SPANISH
AUTHORITIES

The three principal stations of the

American party for observing the eclipse

were prepared for the eventful 30th of

August with the greatest care, and the in-

struments adjusted to the exact location

of the point occupied with refined accu-

racy. The determination of latitude was
easy, but as the stations selected were
necessarily well away from centers of
activity, the proper means for determin-

ing longitude were wanting. Here the

government officials in Spain and the

telegraph companies in Algeria came to

our rescue and not only extended the tele-

graph lines to our camps, but detailed

operators to assist us in the work. We
were thus connected at Guelma with the

fine astronomical observatory at Algiers,

and the Daroca and Porta Coeli stations

were given, at stated intervals, the tick

of the clock of the Royal Observatory at

Madrid. The extension line from Valencia
to Porta Coeli alone was nearly 18 miles

in length and was put up at very con-
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Visitors at Porta Coeli

siderable expense to the Spanish govern-
ment.

This was only one of the many fea-

tures of the eclipse expedition for which
we were under obligations to the Spanish
authorities. I desire to place on record

here that so cordial was our reception

from the alcalde of Segorbe as to include

the offer of the principal park of the city

for a camp ground and a good portion of

its municipal buildings for the use of one
of the parties, but its location was about
20 miles within the eclipse belt, and Porta

Coeli, 10 miles nearer the edge, was se-

lected for station 2.

OUR ANXIETY IN THE MORNING

The morning of August the 30th

dawned with gloom in the air as well as

in the minds of many an anxious astron-

omer in Spain
;
great masses of black

clouds chased each other across the

heavens, as if bent on shutting out from

the view of man the grand performance
of nature about to be enacted; but to-

ward noon it began to clear at our Porta
Coeli station. There were, however,
signs of a return of the clouds that kept

us between hope and fear for several

hours. The Daroca station telegraphed

about two hours before the eclipse,

"Cloudy but clearing." Our anxiety

simply became intensified by this brief

message. If it would clear at one station

in time to make observations, the strain

on our overwrought nerves would be
compensated for ; otherwise the labor of

years would be thrown away and I fear

the chief of the expedition would be the

victim of the "fool's errand."

For six weeks preceding the eclipse a

drought had covered the land and the sky
had been cloudless, but the want of rain

left the air full of impurities, and its

motion, being magnified in our instru-

ments, gave an indistinct picture in our
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cameras that caused alarm. The storm
then sweeping" over Spain, however,
cleared away all the imperfections and
caused a distinctiveness to our photo-

graphs rarely seen during an eclipse.

Clouds still surrounded us, however,
drifting with great rapidity, and we
watched with keen interest to see if they

were steering toward our objective; but

the miss which they made was as good as

many miles to us. We afterward learned

that at Betera, only six miles from Porta

Coeli, the sun was obscured by clouds all

during the time of totality. It was then

a source of congratulation that the station

had been selected at an elevation of some
1,000 feet, which, while increasing the

difficulty of transportation, gave us a bet-

ter view of the eclipse than could be had
on the lowlands near the Mediterranean
shores.

THE ECLIPSE

Soon after noon the sun sent out her

glorious rays down into the "gates of

heaven" on as fair a view as can be im-

agined. Mr Hill, assistant astronomer,

in charge of the 9-foot camera, called my
attention to the picture of the sun on his

ground-glass plate. "As clear as a bell,"

said he—not a quiver in the atmosphere.

As the time drew near for the first

contact, all eyes became riveted on the

sun. Suddenly Mr Hill sang out, "Here
he comes." It was twenty seconds

ahead of the time predicted, but why we
did not stop to consider. At first only

through the delicate instruments could

we discern the contact of the sun and
moon and no appreciable effect was ob-

served on the landscape, but as the opaque
body of the moon gradually covered the

bright disk of the sun, the many thousands

of interested observers became conscious

of the growing darkness. We were then

watching the partial phase of the eclipse,

which might be seen by almost any of the

2,000,000,000 of the earth's inhabitants

who were favored with daylight and good
weather ; hut the comparatively few in

number who were located within the 60-

mile belt of totalitv were vet to see the

grand picture of the corona, the object of

our ambition. As the moon advanced
across the sun the interest became greater.

Presently the resonant tones of the ship's

bugle sounded the call for action. A
silence fell over the camp, the members of
which had already been prepared to take

advantage of each of the 106 seconds of

totality which were given us to determine
the substance of the corona.

Slowly and steadily the twilight deep-
ened, bringing with it a chill such as is

common to evening. The stars came out
one by one, Venus particularly shining

resplendent in the skies. Suddenly, like

a pall, the shadow of the moon swept
through the air and over the landscape.
For a moment utter darkness surrounded
us ; then, as our eyes adjusted themselves
to the new conditions, the glorious corona
appeared in all its magnificence. There,
shining in the cloudless sky with silvery

effulgence, was the crown of glory which
has been fittingly styled "God's crown,"
a decoration that no earthly monarch can
aspire to—the corona.

Great rays of pearly white light shot

out in penciled sheaths to distances

double that of the sun's diameter, or

several million miles in length. These
silvery streamers seem built up around
the disk of the sun in regular order, but
apparently shoot out with greater or

less intensity, which is characteristic of

the ways of nature, into color too dim to

be noted by direct vision, but which
photography has enabled us to carry into

microscopic depths. To the devoutly in-

clined, the Divine Being who rules the

universe is never more manifest than at

this moment. Well might they exclaim
in the language of Job, "Doth he not see

my ways and count all my steps, if I be-

held the sun when it shines or the moon
walking in brightness?" The masses of

human beings who have surrounded our
camp and thrown themselves prostrate to

the ground, crying out in loud and dis-

tressed tones, show its effect on the

superstitious ; but no one who witnesses

this beautiful picture will pass it by with-

out a quickened pulsebeat or a display of
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conflicting emotions. Even fowls and
birds steal away to their perches as at

eventide, and a sense of uneasiness per-

vades all animated beings.

The interval of totality, as has been

stated, was 106 seconds, each of which
was counted off in clear monotone by
observers stationed at the chronograph
for the purpose of aiding the photograph-
ers in timing the exposure of their plates.

As in the times of our remote grand-
fathers, when this mysterious phenom-
enon was ascribed to the anger of God,
who was hiding his face from his chil-

dren, there was rejoicing when the sun
shone forth again, and hearty congratu-
lations were extended to us all that the

eclipse of 1905 had passed with probably
good results to at least one 'of our parties

;

and a telegram came soon afterward
telling me that the Daroca party had also

Tjeen fortunate in observing it. Con-
gratulations came anew. On our return

to the ship that night a telegram from
Captain Norris, in charge of the Guelma
station, told that his party had taken a

mumber of photographs which were most
promising, and Captain Miller, of the

Minneapolis, returning with his ship

from the station off the coast of Spain,
reported interesting and satisfactory ob-
servations obtained by his large number
of draughtsmen in making pictures of

the corona.

Leaving the Ccesar at Valencia to pick

up the scattered parties and their instru-

ments, the Minneapolis proceeded to

.Genoa, where another object of the cruise

-was inaugurated. Here the commander-
^n-chief and two assistants started an in-

spection of all the principal observatories

in Europe, a report of which will take
several months to properly record.

From Genoa the flagship proceeded to

-the beautiful harbor of Villefranche,

where she was joined by the Dixie and
Ccesar, the latter to collect the material
belonging to the several eclipse parties

for transportation to Washington, and
the Dixie to take on board the people who
must return home to work in other fields.

Here a good-bye is said to the several

invited guests who have contributed so

much to the success of the American
Eclipse Expedition of 1905, and the ships

separate for the last time as the Special

Service Squadron.
It has long been one of the glories of

the American Navy that more than any
other it has been employed in explora-

tion and investigation, and in this way
has done service to mankind in promot-
ing the arts of peace. This remark was
originally made by Sir Norman Lockyer
as applying to the British Navy. While
in London after the eclipse last summer,
I said to this distinguished astronomer,

who has probably done more in eclipse re-

search than any other man, that I claimed

the service I represented, considering the

comparative short period of its existence,

was the peer of the British Navy in this

respect.

He replied, "And well you may do so;

for, after the example set by your govern-
ment, under your command I yield the

palm to it, and I hope to make more in

the use of the precedent thereby estab-

lished than you have done with my
phraseology."

Let me say further, that not only was
the expedition beneficial to the arts of

peace, but that, owing to the disturbed

condition of European politics the past

summer, the squadron lost none of its

importance as a military organization.

It was simply spending the spare time of

the officers and crews of the ships in the

advancement of science rather than in the

pursuit of pleasures ; and it is believed the

visit of the Special Service Squadron to

Spain will make easier the task of re-

binding the ties of friendship which ever

should exist between the present owners
of our glorious country and those who
made it possible for us to produce the

finest world power of the globe.

And now, without going into the

vicissitudes which detained the flagship in

Europe until late in December, nor how,
according to the newspapers, she went to

Russia, which she did not do, we return

to the finest spot of all
—"Home, sweet

home."
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THE BURIED CITY OF CEYLON

By John M. Abbot

COMPARATIVELY few people

outside of Ceylon realize that

on that little island in the Indian

Ocean was once a civilization which
when Christ was born was at its height.

After all these centuries little of it re-

mains except a few imperfect ruins of its

most famous city, Anuradhapura.
At one time, about 200 B. C, this was

the capital of the island. No estimate of

its population has ever been made, but

some idea of its size can be gathered

from the fact that it harbored 96,000
Buddhist priests. In area the city occu-

pied about 100 square miles, and it was
divided into two parts, the inner, wherein
are the remains of the temple and the

monasteries, and the outer, where lived

kings and the laymen.

The city was built in the wave of re-

ligious enthusiasm which struck Ceylon
with the advent of Buddhism. Succes-

sive kings vied with each other to erect

monuments worthy of themselves and
their faith. But the hand of time and
successive invasions by the Hindoo
Tamils, who took pleasure in destroying

what they could not replace, have left of

this once mighty city of Anuradhapura
nothing but a few granite posts in the

thick jungle.

Thirty years ago these even were not
visible, but from the Mahavansa, the one
literary document in Singhalese history

running from B. C. 542 to nearly our
own day, the site of the ancient city was
known, and so the British government
set about the work of excavation. The
greater part of the city was found about
six or eight feet underground, and it is

hard to realize that nature alone has ac-

complished this task.

Two thousand years ago the city was
situated on a fertile plain. Water was
brought from the mountains, forty miles

distant, in a huge canal and stored in

large artificial lakes, from which it was

distributed to tanks in various parts of

the city. One of the first acts of the

Tamils was to destroy this system of irri-

gation, and with that ended the pros-

perity which the country had enjoyed.

For four months of the year Ceylon is

deluged by rains ; for the rest of the time
there is practically a drought. The tanks
and lakes serve the same purpose for

which the great dam of Egypt has been
constructed—to keep back the water in

time of plenty for use in time of need.

Agriculture was brought to a standstill,

and it was only by practically replacing

these ancient works that the British gov-
ernment has made cultivation in this dis-

trict possible.

The Tamils destroyed the city, and
Nature completed the work by conceal-
ing the remains. Like Jerusalem after
its final destruction, not one stone re-

mained above another.

The most imposing objects in Anurad-
hapura are the Dagobas, of which there
are four. They are huge mounds of
solid brick shaped like beehives and from
three to four hundred feet high. They
were erected by kings to commemorate
different events—one to celebrate the
conquest of a rival, another to the glory
of Buddha, and so on.

In the hot, dry atmosphere of Egypt
they would be as perfect as two thousand
years ago, but in Ceylon the hot summers
and the rainy winters have very nearly
proved too much for them.

Birds have dropped seed in their flight,

and these, taking root in the cracks and
crevices of the Dagobas, have grown
until they have dislodged huge masses of
brick, making frequent restorations nec-
essary.

Originally these mounds were painted
white with a composition called chunam,
but now they resemble wooded hills from
which in places the sides have fallen

away, showing the bricks beneath.
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Sir Edwin Tennent says of one of

them: "Even with the facilities which
modern invention supplies for economiz-

ing labor, the building of such a mass
would at present occupy 500 brick-layers

from six to seven years and would in-

volve an expenditure of at least a million

sterling ($5,000,000). The materials are

sufficient to raise 8,000 houses, each with
20 feet frontage, and these would form
thirty streets each half a mile in length.

They would construct a town the size of

Ipswich or Coventry; they would line an
ordinary railway tunnel 20 miles long, or

form a wall one foot thick and ten feet

high, reaching from London to Edin-
burgh." How long it took the original

builders to construct these monuments is

entirely a matter of conjecture.

Besides the Dagobas, there are many
other objects of interest, not the least

of which are the "Yogi" stones, divided
into nine or twenty-five squares, at which
the Buddhist priests were accustomed to

gaze in order to get their minds in a
proper frame for contemplation of the
Infinite.

One is greatly impressed by the num-
ber and beauty of the Jokunas, or bath-
ing places. Simple, even severe, in de-
sign, they are found near the sites of all

the important buildings. Those which
have been restored are beautiful in their

simplicity and proportions. Before each
of the buildings, and taking the place of

the threshold, is one of the most unique
remains of this ancient civilization. Al-

though different in beauty and workman-
ship, they are all nearly the same. They
have been dubbed "Moonstones," and
that inexpressive term has to do duty for

something both beautiful and artistic.

In shape they are half circles, but the

words cannot do justice to the beauty and
originality of the design. In concentric

circles come first the border of lotus

leaves, then a procession of lions, horses,

Brahmany bulls, and elephants (see pic-

ture) ; another design of lotus leaves, and
inside that a similar procession of geese.

The center is taken up by half of the con-

ventional lotus flower.

Probably a majority of people will be
interested most by the fact that here is

the oldest tree in the world. Its age is

about 2,200 years and is undoubtedly au-

thentic. It was brought to Ceylon about

300 B. C, and was a branch of the tree

under which the Buddha Gautama sat

when he attained Buddhahood. Greatly

revered by the pilgrims, it has a temple
erected in its honor. Through centuries

it has been respected and spared by all.

During its lifetime most of the world's
history has been made. It was already

old when Christ brought his message to

the world, and standing in its present

spot it witnessed the rapid rise of

Anuradhapura and saw it sink to its pres-

ent position of ruin and oblivion.

THREE OLD PORTS ON THE SPANISH MAIN

By G. M. L. Brown
Member op the National Geographic Society

FEW expressions in English litera-

ture have given rise to more
confusion than the term "Span-

ish Main." Applied originally, it would
appear, to the waters of the Caribbean
Sea and that part of the Atlantic Ocean

traversed by the treasure ships of Spain,
it gradually included the adjacent coasts

of the continent, until, with most modern
writers, it has come to mean this alone,

and "sailing the Spanish Main," for-

sooth, will hereafter be an anachronism

*This is the first of two articles by Mr Brown ; the second, "Across the L,lanos," will appear
in an early number.
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View in La Guaira

until such time as airships shall have be-

come popular in Caribbean countries.

In these pages, however, with the read-

er's permission, the term will be applied,

in its original sense, to the sea only—to

the "golden, tropic sea," which, deserted

by its galleons, bereft of its romance and
its mystery, deserves, surely, to retain its

memories and its ancient glorious name.
But the coast has its historic memories

as well—this far-famed coast of Tierra
Firme which Columbus declared to be
the site of the earthly Paradise, "the most
beautiful (lands) in the world, and very
populous."

After Columbus came Alonzo de
Ojeda, who sailed westward to the Gulf
of Maracaibo, where he chanced upon
some Indian villages built on piles, and
so named the land Venezuela, or "Little

Venice." In the next year—the opening
year of the sixteenth century—Pere
Alonzo Nino sailed over the same course

and, besides confirming the reports of his

predecessors as to the richness of the

vegetation and its numerous inhabitants,

was fortunate enough to secure a quan-
tity of pearls. Here, then, was a land

yielding pearls, and probably gold, for

the treasure-seeker ; and Indians, suitable

for slaves, so the Spaniards thought. To
Tierra Firme, therefore, an adventurous
rabble soon found their way, and the

horrors of the Spanish Conquest began.

For a moment, however, the black

shadow is lifted, and one Bartholomew
de Las Casas steps forth—a simple priest,

afterward a bishop, but "a figure," as

Fiske eloquently observes, "which is in

some respects the most sublime and beau-

tiful in the annals of Christianity since

the apostolic age." Las Casas had dedi-

cated his life to the protection and con-

version of the Indians, and, securing a

grant from the king for a tract of land

with two hundred and sixty leagues of
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seaboard (the whole coast, in fact, from
the peninsula of Paria to the province of

Santa Marta), he set about organizing a

semi-religious expedition, which, had it

been successful, might have changed the

entire history of Venezuela.
The first settlement was to be made at

Cumana, where some Franciscan monks
had established themselves in 1515, and
was actually begun by Gonzalez Ocampo
in 1520, though his cruelty and treachery

toward the Indians brought Las Casas'

cherished schemes to naught, a fitting

prelude to the three—or, shall I say,

nearly four—centuries of strife and mis-

ery that followed. Las Casas arrived at

Cumana in 1521, but during his subse-

quent absence in Haiti the little colony
was driven away by the enraged and de-

luded Indians, who thus banished from
their shores the one man who would, and
could, have saved them from their piteous

fate.

Apart from the hallowed memories of

this devoted priest, Cumana, or New To-
ledo, as it was formerly called, has the

distinction of being the first European
settlement in Venezuela, and with the

exception of a supposed settlement of

the Portuguese upon the Amazon, the

first on the continent. Ocampo was pre-

ceded just one year by Cortes in Mexico,
and it was . ten years later that Pizarro

set out for Peru. When John Cotton
knelt upon the shore at Plymouth, sur-

rounded by his devout pilgrim band, and
asked God's blessing upon their enter-

prise, a century lacking one year had
elapsed since his noble prototype had
debarked his little following upon the

lonely Pearl Coast, and prayed with

equal earnestness for divine assistance in

establishing a Christian colony. One
prayer was answered, and the other was
not, and Providence only knoweth why;
but certainly no more sacred mission
was ever undertaken than that of Las
Casas to Tierra Firme. When we read,

therefore, of the subsequent misdeeds of

the coiiquistadorcs, let us not forget that

the "Apostle of the Indies" also was a

Spaniard, and, were it not for the one

great mistake of his life—his defense

and promotion of negro slavery, though
the facts have been grossly exaggerated
and, indeed, perverted—his work would
perhaps be ranked as the greatest moral
factor in the early history of the New
World.

It is hard to leave this heroic figure

and the desolate little settlement that

marked the failure of his first great

project, but Cumana, in time, became a
prosperous town—that is, as prosperity

was understood in the Spanish colonies

—

and has at least one other claim upon our
notice, viz, that it was here that Hum-
boldt landed and remained for a time,

with his friend Bonpland, before begin-

ning those remarkable journeys that

added so materially to all branches of

natural science, and, perhaps even more
important at this day, to our knowledge
of the economic and social conditions of

colonial Spain—conditions that might
never have been understood had this in-

defatigable traveler and scientist not ar-

rived so opportunely before the revolu-

tionary struggle began.

Cumana today is a humdrum city of

about 10,000 inhabitants, the capital of

the State of Bermudez, and an important
port in the "Orient," as the eastern states

of Venezuela are called, though the gov-
ernment of late has been openly hostile

to its interests. It certainly presents a

sorry contrast to the town of a century
ago, then the independent capital of a
large province, or rather of two, an im-
portant ecclesiastical center, and ranking
easily first among all the cities of the

coast in the culture and intelligence of

its inhabitants, as indeed a Venezuelan
(not a native of Cumana) informs me is

still the case.

Cumana is as yet almost unknown to

the traveler, partly owing to the igno-
rance or lack of enterprise of the steam-
ship companies that make it a port of
call ; but some day the tourist tide will

set in, and not only the city itself, but
the delightful hill country of the interior,

as well as the neighboring towns of

Barcelona—which, like Cumana, was the
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A Coffee Train Entering Maracaibo

scene of many stirring events during the
war of independence—and Carupano,
noted for its trade in agricultural prod-
ucts and for its incomparable rum—all,

no doubt, will in time be "stopped over"
at and duly photographed, as will the ex-

tensive salinas or salt beds of Araya and
the neighboring island of Margarita,

where the famous pearl fisheries are sit-

uated. It is a country well worth visit-

ing.

"So, westward-ho they ran," writes
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A Maracaibo :
' Caballero

'

:

Kingsley of the good ship Rose, as she

skirted the coast between Cape Codera
and La Guaira, "beneath the mighty
northern wall, the highest cliff on earth,

some seven thousand feet of rock parted

from the sea by a narrow strip of bright,

green lowland. Here and there a patch

of sugar-cane or a knot of cocoanut
trees, close to the water's edge, reminded
them that they were in the tropics ; but
above, all was savage, rough and bare as

an Alpine precipice. Sometimes deep
clefts allowed the southern sun to pour
a blaze of light down to the sea marge,
and gave glimpses far above of strange

and stately trees lining the glens, and of

a veil of perpetual mist which shrouded
the inner summits, while up and down,
between them and the mountain side,

white, fleecy clouds hung motionless in

the burning air, increasing the impres-
sion of vastness and of solemn rest,

which was already overpowering."

And so, indeed, as Kingsley so vividly

pictures them, do these mighty cliffs ap-

pear ; and one learns with regret that the

talented novelist should never have be-

held their awful grandeur, he who alone,

perhaps, has done justice to the scene.

Inaccuracies, to be sure, have crept into

the description, and as the steamer ap-

proaches from the north the traveler may
fail, through a misjudgment of distance,

to appreciate the magnitude of the

greenish-brown mass before him ; but

presently he spies something to measure
with, a cluster of buildings, a little toy
city, which he is told is La Guaira, while

apparently but a stone's throw away lies

Macuto, the well-known watering place.

Then, perhaps, though almost too late

—

for the Red D line has a schedule to

maintain—does the full impressiveness of

the scene burst upon his awakened
senses ; and if there yet be time, let him
gaze intently before him, for the view
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entirely changes when he lands, and not

until he is once more on board and the

vessel well in the offing can the noble

proportions of the "Silla" again be ap-

preciated. In my case, unfortunately,

my first view was my last.

La Guaira, for all its fame, or rather

notoriety, is a city of but fourteen thou-

sand inhabitants, or about two-thirds the

size of Bangor, Maine ; but even this

seems an overestimate when one climbs

the hillside and looks down upon its

jumbled mass of dark-red roofs, with a

thin line running east and west along the

shore and a short spur following a cleft

in the otherwise impassable barrier be-

hind it. Prominent at the water front

are the market-place, the large custom-
house—practically the raison d'etre of

the city—the inevitable plaza, and the

new shore batteries, erected by President

Castro.

Here, also, is the terminus of the La
Guaira and Caracas Railway, and jutting

out from the shore a distance of two
thousand feet or more is the famous
breakwater, which has done so much to

increase the traffic of the port, though
the passenger is apt to forget, when
charged to set foot upon it and denied
the alternative of hiring a boat, that this

formerly was one of the most disagree-

able roadsteads in the world. Anyway,
in a land of habitual "graft," why should
the stranger be spared on the day of his

arrival ? "Why, indeed !" echoes the col-

lector of customs, who incidentally is the
proprietor of the Hotel Neptuno, the
only decent hostelry in the place, as he
delays the inspection of luggage till the
Caracas train has departed and compla-
cently watches the passengers stream off

for breakfast—wherever they like to go,
of course

!

La Guaira can boast of several

churches (one a rather imposing struc-

ture), a bull ring, a large theater, and a

diminutive fort, the latter perched high
above it, like the turret of a battleship,

and provided with the same armament as

the shore battery, viz, two Cruezot guns
of the latest type. To one side, but

below this fort, stand the ruins of the

old governor's castle, where the "Rose
of Torridge" dwelt, and if the tourist be
so inclined he may seat himself upon a

crumbling wall, and, with the whole scene

before him and the sound of the surf in

his ears, may imagine he sees the brave
Devon lads fighting their way to the boat,

their best loved leader a prisoner, several

of their comrades dead, and the daring
venture of the Rose, so they think, an
utter failure.

An American who recently came to La
Guaira and has experienced exception-

ally pleasant weather calls the coast here-

about the "Riviera of the Tropics," while

a well-known writer who delights in big
phrases styles Macuto the "Saratoga, the

Newport, and the Coney Island of Vene-
zuela, all in one." Both comparisons are

about as apt as is the term "Paris of

South America," applied to Caracas, a

comparison, to digress for a moment,
that unquestionably aided the floating of

a recent continental syndicate, which was
capitalized at several million francs and
proposed establishing a large gambling
casino in that city. The enterprise, of

course, came to grief, though the disap-

pointment of the projectors who reached
Caracas could hardly exceed that of the

American tourist who should travel to

La Guaira—hot, ill-smelling old town
that it is !—expecting to find a new
Riviera. Nevertheless, La Guaira has
been dealt unjustly with, as well, even in

the matter of smells, which few tropical

towns are free from, not excepting the

much-governed city of Port-of-Spain

;

and while one can sympathize with the

former American consul, who in the ela-

tion of departure wrote

:

' Farewell, ye gloomy casas, 1 mejor dicho, 7

prison cells
;

Ye narrow, crooked calles, 3 reeking with atro-

cious smells."

and in another stanza :

" Home of the wailing donkey and the all-

abounding flea,

Mananaf gracias a Dios b
I bid farewell to

thee ; '

'

it does seem as if the final lines, both
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from a sense of fair play and for diplo-

matic reasons, might have been some-
what modified

:

"Good-bye, ye Latin greasers, su atento ser-
vidor; 6

Que van bien ;
7 pues adios ;

8—my boat is on the
shore.

•Oh dirty people, dirty homes, oh despicable
spot,

.

Departing I will bless you in your dirtiness and
rot!"

Equally unjust is the cool assertion

—

pardon the seeming paradox—of the

writer above referred to, who gives the

town a steady temperature of "ioo°
Fahrenheit from, one year's end to an-
other." As a matter of fact, the mean
temperature is about 84 Fahrenheit,

and the maximum very little over ninety,

which, owing to the moisture of the air,

could easily deceive the perspiring tour-

ist. "It is generally the duration of a

high temperature," observes Humboldt,
"and not the excess of heat, or its abso-
lute quantity, which occasions the suffer-

ings of the inhabitants of the torrid

zone;" and eighty-four degrees with a

humid atmosphere is certainly excessive.

Another stigma cast upon La Guaira
is its unhealthfulness, and especially the

prevalence of yellow fever. La Guaira,
be it known, is not particularly un-
healthful, certainly not so unhealthful as
Caracas, and while a mild form of yellow
fever lurks in the neighborhood, it is not
greatly to be dreaded. "Indeed," the in-

habitants might exclaim, "who gave us
the yellow fever? Was it not communi-
cated to the city originally by a vessel

from Philadelphia, after we had enjoyed
more than two centuries of immunity?"
This charge, to be sure, has not been
proven, but the crew of an American ves-
sel in port (in the year 1799) were
actually the first to be stricken, and local

"historians draw their own conclusions.
La Guaira was founded in 1558, two

years before our ancient city of St Au-
gustine, and has shared the usual vicis-

situdes of the Spanish settlements upon
1 Houses

;

2 better said ;

3 streets ;

4 tomorrow
;

* thank God; 6 at your service; 7 good luck to
you ;

8 so good-bye.

the coast, having been repeatedly at-

tacked by pirates and foreign fleets, sev-
eral of which, notably that of the British

commodore Knowles, were successfully
repulsed. The city, furthermore, was
destroyed by the great earthquake of
181 2, and experienced many exciting
events in the war of independence, as,

indeed, it has at intervals ever since, not
least of which was the blockade of the
powers a few years ago. This indignity,

however, its officials assert, will never be
repeated, and they point to the well-

equipped batteries, silent and grim, but
ever ready for the enemy—ready, that

is, in a Pickwickian sense

!

I have coupled Maracaibo with Cu-
mana and La Guaira in naming this

article, though the situation of the former
makes the title plainly a misnomer. It

is difficult, however, in passing to this

western city to resist mentioning a few
of the interesting towns in the interven-

ing region, historic old places, such as

Tocuyo, founded in 1545; Coro, the an-

cient capital of the province of Vene-
zuela and the seat of the Welsers,
founded in 1527, just seven years after

Cumana, and in reality the first perma-
nent settlement in Tierra Firme ; Carora,
founded in 1572, more than half a cen-

tury after Cumana, yet a hundred and
ten years before William Penn estab-

lished his colony on the Northern Conti-

nent; Ocumare—but why continue the

list ; no more historic region can be found
in the New World than these southern
shores of the Caribbean Sea, and none,

certainly, are more neglected by the trav-

eler.

Maracaibo, as the reader is aware, is

situated upon the lake of the same name,
or rather upon the strait connecting the

lake with the outer gulf. Like La Guai-
ra and Puerto Cabello, it has excellent

steamer communications with Curacao
and New York, an American line having
built two vessels of sufficiently light

draft to pass the dangerous sand bars
that obstruct the entrance to the lake.

Were navigation entirely unobstructed
and the city not preyed upon as it has
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Country Road, near L,a Guaira
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been by every government since the time
of Guzman-Bianco, it would long since

have been one of the most important
ports in Caribbean countries, for behind
it lies a vast lowland region, rich in all

manner of tropical products and only
rendered inaccessible in places by the

very profusion of its wealth. Further-
more, Maracaibo is the port of a consid-

erable section of Colombia, and nearly

all of the coffee that bears its name comes
either from across the boundary or from
the Venezuelan Cordillera region south

and east of the lake. At intervals of a

year or so, it would appear, President

Castro from some fancied grievance pro-

hibits all intercourse with the neighbor-
ing republic ; whereupon the exports of

"Maracaibo" coffee fall to half the usual

amount, only to leap to an abnormal fig-

ure when his wrath has been appeased
Colombian cities are allowed to discharge

their accumulated supply. When I out-

lined this article the barriers, if I mis-
take not, were up ; at the present writing

they have been removed. And yet Co-
lombia, like Curacao, was at one time a

haven of refuge when the President was
a fugitive. What unheard-of indignities

might they not suffer today, had they

not received him so hospitably

!

Maracaibo has the unenviable reputa-

tion of being one of the most unhealthful

cities in the world, which is sheer non-
sense, for its climate is said to be rather

agreeable, though moist and hot. Yellow
fever is prevalent at times, but of such
a mild type that it is seldom fatal, and
German commercial houses in Cucuta,

where this disease, on the contrary, is

most deadly, are said to station their

newly arrived clerks in Maracaibo until

they have taken the fever before allow-

ing them to enter the interior. I did not

believe this story until a gentleman of

unquestionable veracity assured me that

such is actually the case, and that Mara-
caibo fever, like the measles, is really

welcomed, that the ordeal may be over
for all time.

Perhaps Maracaibo's bad name orig-

inated in the story of the consul and the

coffin, of which manv versions are cur-

rent. Ex-Minister Scruggs gives it as

follows

:

"A western politician of some local

prominence, who had long been pressed
upon the attention of our State Depart-
ment for a consular position in South
America, was finally nominated and con-
firmed as consul to Maracaibo, much to

the disgust and discomfort of the incum-
bent, who wanted to retain his place.

The new consul arrived at his post in

mid-summer, and became the guest of
his predecessor, whom he was about to

relieve. Discovering a metallic coffin in

an obscure closet of his bedroom, he in-

quired of his host the next morning why
such an article of furniture should be
there. The host was profuse in his apol-
ogies, but added by way of explanation
that such things were not unusual in

Maracaibo, especially during 'the fever
season, which,' said he, 'is just now set-

ting in !' The new consul took the re-

turn steamer for New York, leaving his

predecessor undisturbed."

Here again I was long dubious about
accepting such a good yarn seriously till

I was assured not once, but a dozen times,

that it is essentially true ; that the wily
consul is none other than the present in-

cumbent, and that he himself is nothing
loath to admit the fact. Yet few travel-

ers go to verify either story, perhaps
from an unmanly feeling that if they
have been misinformed they may pay for

the error by taking up a permanent resi-

dence there, without the assurance even
of a consular coffin.

I am writing of Maracaibo as if it

were an out-of-the-way village instead

of an important city and port, with ocean
vessels coming and going and fleets of

sailing craft plying to various towns
upon the lake, as well as to up-river

ports—a city that can boast of electric

light, tramway lines, telephones, tele-

graphs, a submarine cable, a splendid

theater, a legislative palace, seven

churches, a dockyard, and, to quote ver-

batim from the official report, "2 clubs,

5 hotels, 17 inns, 24 restaurants, and all

modern improvements," which, of course,

is equally misleading.
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Maracaibo was founded in 1571, and

has had its ups and downs, like the other

cities upon the coast, the greatest disaster

in its history being the raid of the no-

torious buccaneer, Morgan, in 1669,

which, had it been two years later, might
have been regarded as a centenary cele-

bration. Today, happily, the city enjoys

comparative prosperity, and despite the

unfortunate reputation for unhealthful-

ness that it has gained abroad, and,

within the republic, the equally unfortu-

nate association in the popular mind with
its huge dungeon, crowded with political

suspects and the wretched leaders of the

last revolution—for Maracaibo and its

prison have become almost synonymous
terms in Venezuela—its citizens might
be excused for boasting of their western
metropolis, the only city upon the Vene-
zuelan coast which has refused to be
merely a port of call for vessels—an ag-
gregation of buildings, so to speak, sur-

rounding a customs-house.

Notwithstanding the drawbacks, from
the tourist's standpoint, to many of the

places I have mentioned, I believe the

trip to and from the Venezuela coast will

soon become an attractive one, even to

the comfort-loving American. He will

visit Caracas, La Guaira, and Macuto,
and perhaps Puerto Cabello, returning

either by Curacao and Porto Rico or by
Margarita, Trinidad, and the beautiful

islands of the Windward group ; and if

he has read and treasured as a child the

strange and terrible stories of the Span-
ish Main, with its gold-laden galleons,

its fierce buccaneers, and the occasional

English freebooter from the Drake of

history to the Amyas Leigh of fiction, no
trip could be more fascinating to him.

The invalid, also, will in time be attracted

to these southern waters, and will find to

his surprise that a voyage through the

Caribbean Sea is almost as delightful and
quite as beneficial as a tour of the Medi-
terranean.

FARTHEST NORTH

AS this number goes to press news
is received of Peary's success in

reaching the "Farthest North,"
87 6'. Our information is limited to

the brief telegrams printed below, but
they tell enough to show that the latest

expedition of Peary has been the most
successful he has yet made. The public
will probably be most interested in the
fact that Peary has won back for Amer-
ica the record of the farthest north, held
by Nansen and Abruzzi since 1896. Pre-
vious to Nansen's voyage, America had
held the record for 14 years by reason
of the achievement of Lockwood and
Brainerd, of the Greely expedition, in
reaching 83 ° 24'.

Peary's first telegram was as follows :

"HopedalE, Labrador,
"Via Twilungate, Newfoundland,

"November 2, 1906.

"Secretary Herbert L. Bridgman, Peary Arctic
Club:

"Roosevelt wintered north coast Grant
Land, somewhat north Alert's winter

quarters. Went north with sledges Feb-
ruary via Hecla and Columbia. Delayed
by open water between 84 and 85 degrees.

Beyond 85 a six days' gale disrupted ice,

destroyed caches, cut off communication
with supporting parties, and drifted east.

Reached 87 degrees 6 minutes N. latitude

over ice drifting steadily eastward. Re-
turning ate dogs. Drifted eastward, de-

layed by open water. Reached north

coast Greenland in straitened conditions.

Killed musk oxen and returned along
Greenland coast to ship. Two support-

ing parties driven on north coast Green-
land. One rescued by me in starving

condition. After one week's recupera-
tion on Roosevelt seldged west, com-
pleting north coast Grant Land, and
reached other land near 100th meridian.

Roosevelt magnificent ice fighter and sea

boat. No deaths or illness in expedition.

"Peary."

A more detailed account of the new
land which Peary reports he has discov-



Farthest North 6 39

Photo by Gilbert H. Grosvenor

Commauder Robert E. Peary, U. S. N.
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ered near the 100th meridian is

awaited with much interest.

There are many possibilities con-

nected with this new land. It

may be simply a small island or

it may be a large body of land

extending considerably north-

ward, and thus afford future ex-

plorers opportunity to carry their

base nearer to the Pole than has

been possible in the past. In the

June, 1904, number of the Na-
tional Geographic Magazine,
Dr R. A. Harris, of the U. S.

Coast and Geodetic Survey, who
had been making a careful study

of tidal records taken on the

north coast of North America,
argued that there must be a con-

siderable body of land in the un-
explored region to the north. He
could account for the rise and
fall of the tides there in no other

way. Dr Harris outlined the

supposed land as extending east-

ward to about the 100th merid-
ian, and also to the Pole. Per-

haps the land Peary has found is

this "supposed land."

Peary took his ship, the Roose-
velt, further north than any ship

had previously been, and passed
the winter on the north coast of

the most northern known land.

In every previous expedition

Peary has been prevented from
getting his ship to this point be-

cause the channel through which
his ship must pass has every time
been choked with ice. As a re-

sult, he has always been obliged

to make his base far to the south

of his last base, which was only

500 miles from the Pole. It has

been generally believed that if he
could once get his base as far

north as he did last year, he
would reach the Pole, for the

four great sledging journeys he
has made in the arctics have aver-

aged more than this distance to

the Pole and back. Open water

Photos by Robert E. Peary

Mat Henson, the Companion of Peary in all

Sledging Trips
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Musk Oxen, Grant Land

Photos by Robert IS. Peary

Sledding Supplies to the Land
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peller, foretopmast and spanker
boom. Lost one boat, burned
all coal and some interior beams,
using wood and blubber along
the coast.

"Expect to communicate again

from Chapeau. Progress will

be slow, but have no anxiety for

our safety, and give no credence

to exaggerated reports.

"Roosevelt is returning this

year for additional supplies and
for repairs. Several tons of

whale meat dog food thrown
away last fall after poisoning

number of the dogs. Other sup-

plies lost by the breaking of ice

in April. P^ary."
Commander Peary's polar

steamship, the Roosevelt, left

New York on her long journey

in search of the North Pole July
16, 1905. The Roosevelt was
built in Maine, and was refitted

at New York before starting.
Photo by Gilbert H. Grosvenor

Herbert L. Bridgman, Secre-

tary of Peary Arctic Club

and the drift of the ice, however,
prevented his advancing further

than 87 ° 6', which is 174 geo-

graphical miles, or 200.36 statute

miles, from the Pole.

It is evident that Commander
Peary is planning one more cam-
paign against the Pole, for he
telegraphed Mr Morris K. Jes-

sup, the president of the Peary
Arctic Club and its most gener-

ous patron, as follows:

"Morris K. Jessup, president of Peary
. Xrdic Club,from Hopedale, Labra-
dor, via Twillingate, A". /•'.

"Steamer Roosevelt now here

repairing rudder and stern, tak-

ing ballast and awaiting arrival

mail steamer to secure coal. Re-
turn voyage incessant struggle

with ice to Cape York, Septem-
ber 26. Then storms and head
winds to Labrador coast, October

13. Carried away two rudders,

stern post, and two blades of pro-

Photo by Gilbert H. Grosvenor

Captain Sam Bartlett, Sailing Master
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An Eskimo Child

Photos by Robert E. Peary

Eskimo Man and Wife

The vessel, for which funds were fur-

nished by the Peary Arctic Club of New
York, was designed particularly for arctic

exploration. She cost about $100,000.
The vessel has a crew of 20 men, under
Captain Bartlett.

The best part of the last 20 years Com-
mander Peary has given to Arctic work.
He has mapped over 600 miles of coast

line, measuring from headland to head-
land, without following the numerous
deep indentations. Nearly half of it is

entirely new coast line which Peary alone
has seen.

He has proved Greenland an island

and mapped its northern coast line ; he
has defined and mapped the islands to the
north of Greenland, known as the Green-
land Archipelago; he has shown that an
ice-covered Arctic sea probably extends
from the Greenland Archipelago to the
North Pole; he has reached the most
northerly known land in the world; he

has gained the most northerly point yet

reached—87 6' ; he has studied the Es-
kimo as only one can who has lived with

them for years ; he has added much to our
knowledge of Arctic fauna and flora; of

the musk ox, the Arctic hare, and the

deer; the notes he has made during the

past years will benefit meteorology and
geology.

Aside from the satisfaction of having
done a great and heroic work, there has

been no material gain for Mr Peary in

these years devoted to Arctic discovery.

He is known as one of the most talented

men in the naval service, and if he had
remained in active service would now
probably hold a higher official rank than
he does. Mrs Peary, the devoted and
able assistant of her husband's plans ; Mr
Morris K. Jessup, and Mr Herbert L.
Bridgman, president and secretary of the

Peary Arctic Club, share in large meas-
ure in the success of the expedition.



TWO GREAT UNDERTAKINGS*

OPERATIONS under the Recla-

mation Act, which I signed on

June 17, 1902, have been car-

ried on energetically during the four

years since that date. The Reclamation
Service, consisting of over 400 skilled en-

gineers and experts in various lines, has

been organized, and it is now handling
the work with rapidity and effectiveness.

Construction is already well advanced on
twenty-three great enterprises in the arid

States and Territories. Over 1,000,000

acres of land have been laid out for irrri-

gation, and of this 200,000 acres are now
under ditch ; 800 miles of canals and
ditches and 30,000 feet of tunnel have
been completed ; and 16,000,000 cubic

yards of earth and 3,000,000 cubic

yards of rock have been moved. Detailed

topographic surveys have been extended
over 10,000 square miles of country with-
in which the reclamation work is located,

and 20,000 miles of level lines have been
run. Three hundred buildings, including
offices and sleeping quarters for work-
men, have been erected by the Reclama-
tion Service, and about an equal number
by the contractors. Over 10,000 men and
about 5,000 horses are at present em-
ployed.

The period of general surveys and ex-

aminations for projects is past. Effort

is now concentrated in getting the water
upon a sufficient area of irrigable land in

each project to put it on a revenue-pro-
ducing basis. To bring all the projects

to this point will require upwards of

$40,000,000, which amount, it is esti-

mated, will be available from the receipts

from the disposal of public lands for the

years 1901-1908.

We may well congratulate ourselves

upon the rapid progress already made,
and rejoice that the infancy of the work
has been safely passed. But we must not

forget that there are dangers and difficul-

ties still ahead, and that only unbroken
vigilance, efficiency, integrity, and good

sense will suffice to prevent disaster.

There is now no question as to where the

work shall be done, how it shall be done,
or the precise way in which the expendi-
tures shall be made. All that is settled.

There remains, however, the critical ques-

tion of how best to utilize the reclaimed

lands by putting them into the hands of

actual cultivators and home-makers, who
will return the original outlay in annual
installments paid back into the reclama-
tion fund; the question of seeing that the

lands are used for homes, and not for

purposes of speculation or for the build-

ing up of large fortunes.

The pressing danger just now springs

from the desire of nearly every man to get

and hold as much land as he can, whether
he can handle it profitably or not, and
whether or not it is for the interest of the

community that he should have it. The
prosperity of the present irrigated areas

came from the subdivision of the land

and the consequent intensive cultivation.

With an adequate supply of water, a farm
of 5 acres in some parts of the arid West,
or of 40 acres elsewhere, is as large as

may be successfully tilled by one family.

When, therefore, a man attempts to hold

160 acres of land completely irrigated by
government work, he is preventing others

from acquiring a home, and is actually

keeping down the population of the

State.

Speculation in lands reclaimed by the

government must be checked at what-
ever cost. The object of the Reclama-
tion Act is not to make money, but to

make homes. Therefore, the requirement
of the Reclamation Act that the size of

the farm unit shall be limited in each

region to the area which will comforta-
bly support one family must be enforced

in letter and in spirit. This does not

mean that the farm unit shall be sufficient

for the present family with its future

grown children and grandchildren, but

rather that during the ten years of pay-

*A letter from President Roosevelt to the Congress of Irrigation Engineers, held at Boise,

Idaho. September, 1906.
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ment the area assigned for each family

shall be sufficient to support it. When
once the farms have been fully tilled by
freeholders, little danger of land

monopoly will remain.

This great meeting of practical irriga-

tors should give particular attention to

this problem and others of the same kind.

You should, and I doubt not that you
will, give your effectual support to the

officers of the government in making the

reclamation law successful in all respects,

and particularly in getting back the orig-

inal investment; so that the money may
be used again and again in the comple-
tion of other projects and thus in the

general extension of prosperity in the

West. Until it has been proved that

this great investment of $40,000,000 in

irrigation made by the government will

be returning to the Treasury, it is useless

to expect that the people of the country
will consider direct appropriations for the

work. Let us give the Reclamation
Service a chance to utilize the present in-

vestment a second time before discussing
such increase. I look forward with great
confidence to the result.

By the side of the Reclamation Service
there has grown up another service of
not less interest and value to you of the
West. This is the Forest Service, which
was created when the charge of the
forest reserves was transferred from
the Interior Department to the Depart-
ment of Agriculture. The forest policy
of the Administration, which the Forest
Service is engaged in carrying out,

is based, as I have often said, on the
vigorous purpose to make every resource
of the forest reserves contribute in the
highest degree to the permanent pros-
perity of the people who depend upon
them. If ever the time should come when
the western forests are destroyed, there
will disappear with them the prosperity
of the stockman, the miner, the lumber-
man, and the railroads, and, most im-
portant of all, the small ranchman who
cultivates his own land. I know that you
are with me in the intention to preserve
the timber, the water, and the grass by
using them fully, but wisely and conserv-

atively. We propose to do this through
the freest and most cordial cooperation

between the government and every man
who is in sympathy with this policy, the

wisdom of which no man who knows the

facts can for a moment doubt.

It is now less than two years since the

Forest Service was established. It had
a great task before it—to create or reor-

ganize the Service on a hundred forest

reserves and to ascertain and meet the

very different local conditions and local

needs all over the West. This task is not

finished, and of course it could not have
been finished in so short a time. But the

work has been carried forward with
energy and intelligence, and enough has
been done to show how our forest policy

is working out.

The result of first importance to you
as irrigators is this : The Forest Service

has proved that forest fires can be con-

trolled, by controlling them. Only one-

tenth of 1 per cent of the area of the

forest reserves was burned over in 1905.

This achievement was due both to the

Forest Service and to the effective as-

sistance of settlers and others in and near
the reserves. Everything the govern-
ment has ever spent upon its forest work
is a small price to pay for the knowledge
that the streams which make your pros-

perity can be and are being freed from
the ever-present threat of forest fires.

The long-standing and formerly bitter

differences between the stockmen and the

forest officers are nearly all settled. Those
which remain are in process of settlement.

Hearty cooperation exists almost every-

where between the officers of the Forest

Service and the local associations of
stockmen, who are appointing advisory
committees which are systematically con-

sulted by the Forest Service on all ques-

tions in which they are concerned. This
most satisfactory condition of mutual
help will be as welcome to you as it is

to the Administration and to the stock-

men. To the stockmen it means more,
and more certain, grass ; to you, because
of the better protection and wiser use of
the range, it means steadier stream-flow
and more water.
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The sales of forest-reserve timber to

settlers, miners, lumbermen, and other

users are increasing very rapidly, and in

that way also the reserves are success-

fully meeting a growing need.

Lands in the forest reserves that are

more valuable for agriculture than for

forest purposes are being opened to set-

tlement and entry as fast as their agricul-

tural character can be ascertained. There
is therefore no longer excuse for saying

that the reserves retard the legitimate set-

tlement and development of the country.

On the contrary, they promote and sus-

tain that development, and they will do
so in no way more powerfully than
through their direct contributions to the

schools and roads. Ten per cent, of all

the money received from the forest re-

serves goes to the States for the use of

the counties in which the reserves lie, to

be used for schools and roads. The
amount of this contribution is nearly

$70,000 for the first year. It will grow
steadily larger, and will form a certain

and permanent source of income, which
would not have been the case with the

taxes whose place it takes.

Finally, a body of intelligent, practical,

well-trained men, citizens of the West, is

being built up—men in whose hands the

public interests, including your own, are

and will be safe.

All these results are good ; but they
have not been achieved by the Forest
Service alone. On the contrary, they
represent also the needs and suggestions
of the people of the whole West. They
embody constant changes and adjust-

ments to meet these suggestions and

needs. The forest policy of the Govern-
ment in the West has now become what
the West desired it to be. It is a national

policy—wider than the boundaries of any
State, and larger than the interests of any
single industry. Of course it can not
give any set of men exactly what they
would choose. Undoubtedly the irrigator

would often like to have less stock on his

watersheds, while the stockman wants
more. The lumberman would like to cut
more timber, the settler and the miner
would often like him to cut less. The
county authorities want to see more
money coming in for schools and roads,
while the lumberman and stockman ob-
ject to the rise in value of timber and
grass. But the interests of the people as
a whole are, I repeat, safe in the hands
of the Forest Service.

By keeping the public forests in the
public hands our forest policy substitutes

the good of the whole people for the
profits of the privileged few. With that

result none will quarrel except the men
who are losing the chance of personal
profit at the public expense.

Our western forest policy is based upon
meeting the wishes of the best public
sentiment of the whole West. It pro-
poses to create new reserves wherever
forest lands still vacant are found in the
public domain, and to give the reserves
already made the highest possible useful-

ness to all the people. So far our prom-
ises to the people in regard to it have all

been made good; and I have faith that

this policy will be carried to successful

completion, because I believe that the
people of the West are behind it.

THE HIGHEST CAMP IN THE WORLD

MR. HARRINGTON PUTNAM, of

New York, sends the following
extract from a letter from Mrs Fanny
Bullock Workman, who has been making
souk- marvelous mountain ascents in the

Himalayas :

"\\ e have just finished a journey to the

Nun Kun range, southwest of Ladakh,
with six Italian porters and the guide,

C. Savage, of Courmayeur. He was with
us in 1903 and refused the offers of the
Duke for Rumenzori, to go with me. It

was my expedition, Dr Workman only
deciding to go as my guest at the last

moment. We made the first circuit of
the range, 90 to 100 miles, over 40 miles

of glaciers never before visited. I with
Savage and one porter ascended one of

the three highest Nun Kun peaks—sur-

vey measurement, 23,260 feet—and thus
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can for a moment claim world record

with men until some one goes higher.

Dr Workman went to 22,650 feet. We
camped higher than any one has yet

camped, highest camp being 19,899 feet,

20,632 feet, and camp America 21,300

feet! All of us conquered two other

virgin snow peaks of 18,743 feet and

20,168 feet and four snow columns from

16,500 to 17,300 feet. My idea was to

have European porters carry all camp
kit after coolies gave out, and this they

did successfully from the third camp on.

There was chance for observing the ef-

fects of rarefied air, and we found in-

somnia our greatest difficulty. No one

slept more than a very few minutes at a

time at our three last camps. Our lowest

minimum temperature at Camp America
was —6° F., and it was bitter in a Mum-
mery tent. This is my last trip, I sup-

pose, but it was glorious and I hate to

leave the Himalayas. We climbed well

above the Duke, did we not ?"

ANNOUNCEMENT

ON another page is printed the

program of addresses before the

National Geographic Society during the

season of 1906-1907, practically all of

which will be published in this Magazine
during the coming year. In our Decem-
ber number we shall publish a series of

illustrations of "The Greatest Hunt in

the World"—the drive of wild elephants

in Siam—with an article by Miss Eliza

R. Scidmore, Foreign Secretary of the

National Geographic Society. The same
number will contain the address of Hon.
John W. Foster, formerly Secretary of

State and chairman of the Chinese Dele-

gation to The Hague, on "The New
China" ; the address of Dr A. P. Davis,

Assistant Chief Engineer, U. S. Reclama-
tion Service, on "The Great New Take
in Southern California made by the Colo-
rado River," which has at last been re-

duced to control again, and also the ad-
dress, "Colombia—a Land of Great
Possibilities," by Hon. John Barrett,

U. S. Minister to Colombia.

RECENT MAGNETIC WORK BY THE
CARNEGIE INSTITUTION OF WASH-
INGTON

Magnetic Survey of Pacific Ocean.—
The yacht Galilee, under the command of

Mr W. J. Peters, successfully concluded

a cruise of 20,000 miles, leaving San
Diego March 2 last and returning Octo-

ber 20. The following region was em-
braced, as indicated by the ports of call,

namely : Fanning Island, Samoan Islands,

Fiji Islands, Marshall Islands, Guam,
Yokohama, San Diego. Mr Peters' as-

sistants were Mr J. P. Ault and Mr J. C.

Pearson, magnetic observers, and Dr H.
E. Martyn, surgeon and recorder, Captain

J. T. Hayes being the sailing master, as in

the cruise of 1905. In all thus far the

magnetic elements have been charted over

about half of the North Pacific Ocean
during the two cruises of 1905 and 1906.

The vessel is expected to leave early in

December on a third cruise beginning at

San Diego and touching at the following

ports : Marquesas Islands, Tahiti, Apia,
Yap, Shanghai, Hongkong, Yokohama,
Dutch Harbor, Sitka, and returning to

San Diego.

Land Magnetic Work.-—Dr Charles K.
Edmunds, professor of physics at Chris-

tian College, Macao, China, determined
the three magnetic elements (declination,

dip, and intensity) at a number of stations

along the Chinese coast. In the South
Pacific Ocean, observations were made on
various islands by Mr G. Heimbrod. In
Canada the magnetic elements were de-

termined by Dr L. A. Bauer and Messrs
P. H. Dike and E. H. Bowen at 70 sta-

tions, distributed uniformly between the

parallels of 42 ° and 49 ° and the merid-
ians of longitude 65 ° and 105 ° west; in

this region but comparatively few obser-

vations existed. With the completion of

the latter work it is now possible to ex-

tend the magnetic maps for the United
States to the forty-ninth parallel across

the continent. The United States Coast
and Geodetic Survey has in preparation a
new set of magnetic maps based upon all

accurate data obtained to date.



PROGRAM OF MEETINGS OF THE NATIONAL
GEOGRAPHIC SOCIETY, 1906-1907

The completed program of the popular

and technical meetings of the National

Geographic Society for 1906—1907 is

given below.

The annual banquet of the Society
will be held December 15, at the New
Willard, Washington, D. C. It is hoped

that many members from neighboring

cities will attend.

The Library of the Society is open
to members during office hours. The
Society is receiving the geographical,

scientific, and popular periodicals, and
has a considerable number of useful geo-

graphical books.

THE POPULAR COURSE

The general subject of the popular
course of addresses for 1906-1907 will

be "Pan-America."

The addresses in this Course will be
delivered in the National Rifles Ar-
mory, 920 G street, at 8 p. m., on Friday

evenings of the following dates.

November 9
—"Colombia—a Land of

Great Possibilities." By Hon. John
Barrett, U. S. Minister to Colombia.
Illustrated.

November 16—"Digging the Ditch."

By Dr Willis Fletcher Johnson, Asso-
ciate Editor of the New York Tribune
and author of "Four Centuries of the

Panama Canal." Illustrated.

This will be a popular account of the

greatest engineering feat of all ages,

with a description of the Republic of

Panama and of the Panamans.

November 30
—

"Beautiful Ecuador."
By Hon. Joseph W. Lee, U. S. Minister
to Ecuador. Illustrated.

December 7
—"The New China." By

Hon. John W. Foster, formerly Secre-

tary of State and Chairman of the Chi-

nese delegation to the Hague.
December 14

—
"Russia and the Duma."

By Mr William E. Curtis. Illustrated.

December 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 Immigration.
Illustrated.

January 4— "Camping Expeditions

in the Canadian Rockies." By Mr
Howard Du Bois.

January 18—"The Guianas." By Prof.

Angelo Heilprin, of Yale University.

Illustrated.

Very little is known about this fasci-

nating section of South America—one
of the most beautiful and luxuriant re-

gions of the globe.

January 19 (Saturday)
—"Two Thou-

sand Miles in the Saddle Through Co-
lombia and Ecuador." By Hon. John
Barrett, U. S. Minister to Colombia.
Illustrated.

January 25 — "Bolivia— a Country
Without a Debt." By the Bolivian
Minister, Sefior F. Calderon. Illus-

trated.

February 1
—"The Rising Pacific Em-

pire." By Hon. George C. Perkins, U.
S. Senator from California.

February 8—"An American in Cuba."
By Mr Walter D. Wilcox. Illustrated.

Mr Wilcox is well known to mem-
bers of the National Geographic Soci-

ety because of his previous wonderfully
illustrated lectures on the Canadian
Rockies. For the past two years he has
been living in Cuba, where he is inter-

ested in a mahogany forest.

February 9
—"A Trip to Argentine and

Paraguay." By Mr John W. Titcomb,

of the U. S. Bureau of Fisheries. Illus-

trated.

Mr Titcomb was recently invited by the

Argentine government to investigate the

fisheries of the republic and to recom-
mend a plan for their improvement. He
spent nearly a year in Argentine and
Paraguay, engaged on the work, which
gave him special opportunities of seeing

the people and country.

February 15
—"Ten Years of Polar

Work; or, What we Know and What
we Want to Know." By Mr Herbert
L. Bridgman, Secretary of the Peary
Actic Club. 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. Il-

lustrated.
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March 23
—"Queer Methods of Travel

in Curious Corners of the World." By
Hon. O. P. Austin, Chief Bureau of Sta-

tistics. Illustrated.

March 29— "Mexico—the Treasure-

house of the World." Illustrated.

April 5
—"A Popular Explanation of

Earthquakes 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. Ells-

worth, Secretary of the Century Co.

The approaching Jamestown Exposi-
tion adds special value to this lecture,

which will be illustrated with 150 stereop-

ticon views of the famous colonial homes
on the James river, of photographs con-

nected with Captain John Smith, and of

all the pictures that bear on the Poca-
hontas story.

Announcements will be made later

of addresses by Commander Robert E.
Peary, U. S. Navy, who has recently
attained "Farthest North," and by Dr
F. A. Cook, of Brooklyn, who has ac-

complished 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, Hub-
bard Memorial Hall, Sixteenth and M
streets, at 8 p. m., on the following
dates

:

November 10 (Saturday)
—

"Prosper-
ous Porto Rico." By Hon. William
F. Willoughby, Treasurer of Porto
Rico.

November 23 (Friday)—"The Great
New Lake in Southern California made
by the Colorado River." By Dr A. P.

Davis, Assistant Chief Engineer, U. S.

Reclamation Service. Illustrated.

December 10 (Monday)—"Agricul-
tural Progress in the United States."

By Hon. Willett M. Hays, Assistant
Secretary of Agriculture. Illustrated.

December ij (Monday) — "Enter-
prising Siam." By Mr Henry S. Kerr,
of New York, who has recently re-

turned from that distant land. Illus-

trated.

December 28 (Friday)
—

"Acclimatiz-

ing 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.

January 11 (Friday)
—"Annual Meet-

ing. "Aboriginal Agriculture in Guate-
mala." By Mr O. F. Cook, of the U. S.

Department of Agriculture. Illus-

trated.

January 16 (Wednesday)—"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.

January 22 (Tuesday)—"The Coal

Lands of the U. S. Public Domain."
By Mr M. R. Campbell, of the U. S.

Geological Survey. Illustrated.

February 9 (Saturday)
—"A Visit to

Sumatra." By Mr George H. Peters,

of the U. S. Naval Observatory. Illus-

trated.

February 18 (Monday)—"Reclaiming

the Desert." By Mr C. J. Blanchard, of

the U. S. Reclamation Service. Illus-

trated. The Reclamation Service has a

fund of $40,000,000, which is being in-

vested in irrigation works.

February 22 (Friday)
—

"Reclaiming

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

U. S. Geological Survey. Illustrated.

March 8 (Friday)—"Twenty Years
in Beirut and Damascus ; or, The Syria

of Today." By Rev. F. E. Hoskins.
Illustrated.

March 22 (Friday)
—

"Utilizing the

Surface Waters of the United States

for Power." By Mr H. A. Pressey,

C. E. Illustrated.

April 6 (Saturday)—"The South Sea
Islanders." By Mr A. B. Alexander,
of the U. S. Bureau of Fisheries. Illus-

trated.

April 15 — "Photographs of Wild
Game Taken by Themselves." By Hon.
George Shiras, 3d. Illustrated.

April 19 (Friday)
—"The Bureau of

American Republics." By Hon. W. C.

Fox, Director of the Bureau of Amer-
ican Republics.
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PRESENT CONDITIONS IN CHINA 5

By Hon. John W. Foster

Formerly U. S. Secretary op State

IN
a previous course of addresses

given under the auspices of the

National Geographic Society I had
the privilege of speaking upon the Chi-

nese Empire, its people and govern-
ment. At that time I dwelt mainly
upon its long history, its great achieve-

ments in the past, and its valuable con-

tribution to the philosophy, science, in-

vention, and industries of the world. I

have been asked to speak at this time
upon the present conditions in that Em-
pire.

In my former address f it was seen

that the ruling spirit which characterized

this great people, numbering approxi-

mately one-fourth of the world's popu-
lation, was an intense conservatism.

They were justly proud of the achieve-

ments of their race, and were wedded to

the principles and customs which had
built up and perpetuated their Empire.
They looked upon the innovations which
were sought to be introduced through
western civilization with a feeling of fear

and aversion. Their intercourse with
the nations which were the champions
of this western civilization created at first

suspicion, which at last ripened into hos-

tility. The Europeans who sought in-

tercourse with them manifested a dispo-

sition to gain their end by violence, cul-

minating in a succession of wars, in which
China was invariably worsted. The
wars were attended or followed by en-

forced treaties, in which territory was
surrendered to the Europeans ; foreign

settlements were established in almost
every available port within the Empire,
wherein the imperial government gave
up a part of its sovereignty; its right to

fix its customs tariff and regulate its

foreign trade was taken from it ; its treas-

ury was despoiled by vast indemnities for

exaggerated damages exacted under du-

ress of arms ; and in various other ways
its sovereignty was infringed and its in-

dependence restricted.

A NEW ERA IN CHINA

Under such circumstances it was per-

fectly natural that a feeling of resent-

ment against foreigners should pervade
the Empire. But the Chinese are an
eminently practical people. Despite their

pride of race and their conservatism, they
have come to realize that the nations

which have enforced this unwilling in-

*An address to the National Geographic Society, December 7, 1906.
fPublished in the National Geographic Magazine, December, 1904.
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tercourse and deprived them of so many
of the attributes of sovereignty possess

elements of power and prosperity which
they do not enjoy. It has at last become
apparent to them that the system, vene-

rated for its antiquity, which has made
of them a great and enduring race, must
in the light of modern civilization be so

modified in its social, industrial, and gov-
ernmental features as to enable them to

compete with the western nations in pros-

perity, power, and independence.
Hence a new era has dawned upon

China. It shall be my purpose to show
the steps which have been and are being
taken by its government and people to

bring them abreast of modern progress,

and to enable them to take their proper
place among the nations of the earth

—

a place which the vision of a political seer

might fix in the van of all the nations.

Probably the most distinguishing char-

acteristic of this ancient Empire and peo-
ple has been their intellectual development
and education. In the first epoch of even
their prehistoric age their study of phi-

losophy was noted, and centuries before
Christ they had produced in Confucius
and Mencius philosophers who stand on
a level of intellectual attainments with
Socrates and with the best products of
ancient or modern times. We shall see
that they possessed a code of laws and
system of jurisprudence at least contem-
poraneous with Hammurabi and many
centuries before Justinian. For nearly
two thousand years they have made scho-
lastic attainments the first requisite to
admission to the public service, and
schools under the patronage of the gov-
ernment have for many centuries existed
in every province and district of the Em-
pire.

THE REFORM IN EDUCATION

But the curriculum of education was
confined to Chinese subjects—to a study
of its classics, its history, poetry, system
of government and society. Up to a
very recent date an educated Chinese
knew little or nothing of the outside his-
tory of the world, its philosophy or lit-

erature, its science or economics. As a
result, they ranked abroad as an ignorant

race, and their public men, although pos-

sessed often of superior intellectual en-

dowments, stood at a great disadvantage
in their intercourse with foreign govern-
ments and in commercial affairs.

Besides, education was confined to a
limited class of the people—to those who
were seeking admission to the public

service or to what were known as the

literati or gentry of the community. The
great mass of the population were un-
educated, being unable to read or write,

and almost entirely ignorant of the world
beyond, although possessed of a knowl-
edge of their local rights, with a dispo-

sition to assert them. To this ignorance

was added a blind superstition, which in-

fluenced their every-day life and espe-

cially their intercourse with foreigners.

It became evident, not only to the

rulers, but to the intelligent people, that

China could never attain her true posi-

tion among the nations until a radical

change was made in its educational sys-

tem. First, the course of study must be
entirely changed, the old method of an
exclusive instruction in Chinese studies

be given a subordinate place, and the

modern course, or what is known as the

western learning, assigned to the promi-
nent position; second, the schools must
not be confined to the literati and aspir-

ants for office, but extended to the com-
mon people as fully and as rapidly as

possible.

Following this program, a great change
has taken place in the last few years. In-

telligent viceroys like Chang Chih-tung
and Yuan Shih-kai did not wait for an
imperial initiative from Peking, but upon
their own ..authority they entered upon
the work of establishing schools of west-

ern learning. Other viceroys and gov-
ernors, inspired by their example, fell in

with the movement, and the authorities

in the prefectures and districts are striv-

ing to meet the popular demand for the

new schools; so that the movement has
spread rapidly throughout the entire Em-
pire, and there is not a single one of the
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eighteen provinces in which the new sys-

tem has not been established.

The metropolitan province of Chihli,

feeling the new inspiration of the court,

has done most in this direction. In

Peking the new schools are rapidly in-

creasing, and in the adjoining district of

Tung Chou alone as many as ninety are

reported. Under the special direction of

the Viceroy Yuan Shih-kai, more than
three thousand have been opened in the

province and are in operation. A similar

condition exists in the provinces under
the sway of the venerable Viceroy Chang
Chih-tung. At Nanking, the ancient

capital and the seat of an important vice-

royalty, the new learning has been warmly
received. It will indicate something of

the interest shown in this direction when
I mention that a Japanese gentleman, de-

scribed as "of forceful personality and
scholarly attainments," who is now on a

visit to the leading cities of China to ex-

plain to her students and scholars the

secret of Japan's wonderful progress, a
few weeks ago delivered a series of lec-

tures at Nanking which were attended by
five hundred students of the collegiate

institutions there. It is reported that he
eloquently set forth patriotism, a broad-
minded willingness to learn, and the

sense of individual rights as the secret

of what Japan has done and urged the

Chinese to follow in the same path.

This educational movement is not con-

fined to the ordinary common schools

and colleges, but in various of the prov-

inces there are being founded normal and
agricultural institutes, manual-training
schools, schools for mechanical engineer-

ing, electricity, use of modern machinery,
and the like. In most of the schools

physical exercise has been introduced, a

complete innovation for the Chinese, and
the branch of western civilization exem-
plified in base and foot ball, cricket, &c,
is heartily welcomed by them.

SCHOOLS FOR GIRLS INAUGURATED

The most gratifying feature of the new
movement is the readiness with which
the Chinese have accepted schools for

girls and the rapidity with which female
education, hitherto unknown, has spread
throughout the country. The Empress
Dowager set the example by ordering

that a large Lama convent be transformed
into a girls' school, and several princesses

have undertaken to establish such schools

at their own expense in Peking, and be-

sides have started schools in their own
palaces for their daughters and their

relatives. There are now in Peking a

number of public girls' schools in which
are taught arithmetic, geography, for-

eign history, and languages, and in many
of them music, drawing, calisthenics,

needlework, writing, physiology, hygiene,
and nursing. By an order of the board
of education, no pupils whose feet are
bound are admitted to these schools. As
indicating the advance in female educa-
tion, a project is being carried into effect

by Yuan Shih-kai to establish a female
medical school.

Tuan Fang, who was a member of the
imperial commission which visited the

United States and Europe early in the

present year, has on his return to Peking
awakened a new interest in female edu-
cation by the report of his observations,

especially in the United States, which led

the board of education to take measures,
it is stated, to push ahead female schools

throughout the Empire without any fur-

ther procrastination. Tuan Fang's idea

is that graduates of female high and nor-

mal schools may be put in charge of

primary schools, and, with a constantly

growing number of educated women,
children will have in the near future the

valuable privilege of a mother's teaching

at home, the real school for patriots.

None, he says, are greater patriots and
more loyal to a government than women.

THE LITERARY EXAMINATIONS, CENTURIES
OLD IN PRACTICE, HAVE BEEN

ABOLISHED

After the schools of modern learning
had been established all over the Empire,
the important question arose what was
to become of the literary examinations,
through which admission was obtained



^54 The National Geographic Magazine

to the public service. For many centu-

ries the competitive examinations, hoary

with age and venerated by the literati

and the great mass of the officials, had
been the road to imperial honor and
office. If that system was to continue it

was plain that the progressive men of the

Empire would not be able to make the

spread of modern education a permanent
success. Hence in 1905 an important

step was taken by them. Six of the most
influential officials, together with others,

joined in a memorial to the throne to

abolish the ancient curriculum of studies

and adopt a new one for the competitive

examinations, which would embrace the

modern learning as taught in the new
schools. At the head of these was Chang
Chih-tung, described by Minister Rock-
hill as the most celebrated living scholar

in China; next came Yuan Shih-kai, the

most powerful man today in the Empire,
and four others, the more important vice-

roys and governors of provinces. It was
an array of names which indicated in a

most impressive way the strong hold

which the reform movement had taken
upon the country. Although the memo-
rial was stoutly opposed by the conserva-

tives in the Court circle, it was approved
by the Emperor and Empress Dowager
and an edict was issued abolishing the old

curriculum of study and the new system
adopted. Henceforth no one can pass
the competitive examination who has not
pursued with success the required course
in modern learning.

The importance of this step can hardly
be exaggerated. It was the culmination
of a bitter contest for reform ; but its suc-
cess does not indicate the end of the diffi-

culties for the new education. The great-

est defect of the movement is that it has
no well-planned and methodical system,
with the power and resources to support
it. Its advocates recognize this, and a
central board of education has been or-
ganized at Peking to meet this difficulty.

Its task is attended by serious embarrass-
ments. Its members are themselves in

large measure ignorant of their duties,

and unless they call in expert assistance

they are likely to make grave mistakes.

There are no funds at their disposal and
resources have to be provided. These
will come from taxation and voluntary

contributions. The latter are being made
with surprising liberality, both in the cap-

ital and in the provincial cities, in some
instances as much as ten thousand taels

being contributed by single individuals.

OFFERINGS TO THE DEAD PROHIBITED

It will indicate something of the ear-

nest spirit which is enlisted in this educa-
tional movement if I give one or two in-

stances of the methods resorted to for

adding to the funds to sustain it. Within
the present year the commissioner of po-
lice of Tientsin, a city of over a million

of inhabitants, has issued an official noti-

fication prohibiting the holding of cele-

brations or making offerings to the dead
on the great festival of All Souls. The
commissioner strongly advises the people
to contribute to the educational fund the

money intended to be spent in offering

sacrifices to the spirits ; as, he says, "with
a view of equipping themselves and their

families for the exercise of electoral

power."
In August last the Shanghai magis-

trate agreed to issue a proclamation, in

response to the petition of the native edu-
cational committee and the commercial
association, exhorting the people of that

district to divert the large sums of money
used during the three festivals for the

dead to the vastly more worthy and prac-

tical object of endowing and establishing

more schools of modern learning. An
extract from the account of these festi-

vals in the Shanghai News will show how
appropriate is the official exhortation for

the increase of intelligence among the
Chinese people. It states that immense
sums of money are expended by the vota-
ries of the Taoist and Buddhist religions

in Shanghai and everywhere in the Em-
pire in the purchase of incense, candles,

paper clothes and money to burn on the

three festivals of the dead to the use of

the inhabitants of the nether regions, who
at that time are let out from hades to re-
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visit the upper world. On those three

days the tutelary diety of the city is car-

ried out from his temple in solemn pro-

cession to preside over the public burning

and the offering of food, "to keep order

amongst the spirits and to preserve the

peace amongst them." The diety is al-

ways accompanied by thousands upon
thousands of devotees of all ages and
sexes, in red clothes and disheveled hair,

as condemned criminals, in return for

some fancied answering of prayer. In

addition, similar burnings and offerings

of food are performed in the private

houses. All of these cost the people of

Shanghai, at a modest estimate, a quarter

of a million of dollars ; and to this there

should be added $100,000 paid on these

occasions to Taoist and Buddhist priests

for prayers to the dead. The enlight-

ened Chinese officials exhort their coun-

trymen to give up their idolatrous prac-

tices and apply the money thus wasted to

the more worthy work of educating the

coming generation in their duties to sov-

ereign and country.

BUT SPIRIT OF SUPERSTITION NOT YET
OVERCOME

It is thus seen that one of the first

effects of the educational movement is

a blow at the superstitious practices, upon
which vast sums of money are squan-
dered. The financial embarrassment which
retards the establishment of schools

would be solved at once if the advice of

the Tientsin and Shanghai officials was
followed. Many will doubtless act upon
the advice of the intelligent officials, but
the spirit of superstition will not easily

be overcome. The troubles which the

new schools encounter may be illustrated

by an incident which occurred a few
months ago in one of the most populous
provinces. At Kweilin a provincial col-

lege had been established, and its faculty,

possessed of a zeal for the new learning,

caused a school-house in foreign style

to be built in an adjoining district, and
it soon had a hundred students in uni-

form in attendance. In the district for

two months there had been no rain dur-

ing the growing season, and, the crops

being threatened by the drouth, the coun-

try people joined in a procession to the

temple to pray for rain. Now, in the

province of Kwangsi it is thought to be

most unpropitious if the procession of

suppliants for rain should happen to meet
any one clothed in white or wearing a

hat. This procession on its way to the

temple had to pass by the new school-

house, and the boys came out to see the

procession, wearing their white uniform
and straw hats. This, combined with the

foreign appearance of the school-house,

caused angry murmurs to pass through
the crowd, and very soon these culmi-

nated in a violent attack on the school

and the students. Several were badly

beaten and all who were caught had their

white suits torn from their backs. The
town magistrate intervened to restore

order, but was himself severely handled
and knocked down with a stone. Only
the arrival of soldiers prevented greater

damage. The crowd was dispersed, leav-

ing the school-house in a dilapidated con-

dition. The head-master and teachers

were greatly frightened, "threw up their

job," and fled to the provincial college.

"the coming of THE CIGARETTE"

A correspondent in the same paper
from which the foregoing is taken gives

an account of an incident not entirely in

line with the subject I am discussing, but

it is illustrative of the new spirit of en-

terprise which is awakening the great

Empire and in which certain American
interests are taking an active part. Under
the heading of "The coming of the cigar-

ette" he writes :

"Nanking has at length, for the first

time in its long history, fallen a victim to

Western advertisement enterprise. Two
agents of the American Tobacco Com-
pany recently spent, two weeks in this

city, and now about the gates of our two-
thousand-year-old walls and on almost
every other conspicious place one sees

flaming advertisements of American cig-

arettes.

"The strangers seem also to have pre-
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sented cigarettes with such lavish gener-

osity to the man in the street that his

suspicions have been aroused; he does

not know what the hoped-for quid pro

quo is, but feels sure that the motive was
not philanthropy. A report was there-

fore started that the cigarettes were in-

jurious, and that it was a wholesale at-

tempt to poison the people. As a result,

some public-spirited students prepared

a number of posters which they pasted

under the new advertisements, informing

the people that the tobacco contained

opium or morphia and warning them
against smoking to their hurt. This is

said to have neutralized the effect of the

advertisements in the popular mind and
given a temporary check to the cigarette

trade."

A COMMON LANGUAGE; FOR THE PEOPLE;

Returning to the subject of education,

another important benefit to result from
the general system of schools throughout
the Empire is to provide a common lan-

guage for the people. There are many
dialects in the different provinces, and
on the seaboard especially between
Shanghai and the southern border al-

most every district has its own dialect;

so that it is often impossible for the in-

habitants of adjoining localities to com-
municate with each other, except through
the written language. The new regula-

tions require the Mandarin dialect to be
used in the instruction in all the govern-
ment schools. Hence it may be expected
that the coming generation, educated in

the schools, will speak a common lan-

guage, and this should greatly tend

toward the consolidation of the Empire.
The croakers, mainly among the for-

eign residents, predict that what they

term the educational craze will soon lose

its force, that the inexperienced board of

education at Peking will not be able to

skillfully direct it, that the financial

schemes will prove ineffective, and that

there will be in time a return to the an-

tiquated methods. The advocates and
supporters of the new education are likely

to encounter opposition and disappoint-

ment before their plans are fully suc-

cessful, but I believe their hopes will be
eventually realized. An intelligent ob-

server, writing from the capital of the

province of Fukien, says:

"The new education has struck this

place with full force. The old schools

have disappeared. Everywhere one
meets boys in caps and uniforms, with

school books under their arms. The
books are as modern as their appearance,

and they are of all ages from 7 to 8

years to past 30 years. There can be no
successful reaction in China now. The
new educational movement all through

the provinces makes it impossible."*

Chinese; educated in America becom-
ing PROMINENT

About thirty years ago the Chinese

government entered upon the project of

sending boys selected from good fami-

lies to be educated in the United States,

several scores of them were placed in

families and schools in New England,

and the enterprise bid fair to assume
very large proportions. Coincident with

the demand from California for the ex-

clusion of Chinese laborers, which led

to the exclusion treaty of 1880, the con-

servatives in the government brought

about a cessation of the movement.
Those who were educated in this country

returned to their native land, but they

were not welcomed by the then ruling

powers in the government. They were
in great measure excluded from the pub-
lic service, for which they were well

fitted; but in late years many of them
have been given prominent places in the

government and are now most conspicu-

ous in inaugurating and carrying for-

ward the reform movements of the day.

One of the important and influential

persons in Peking is Tang Shao-yi (or

Tong Shon Tee), one of the American
educated students sent to this country in

*An interesting report on the new educa-
tional movement, prepared by the intelligent

Chinese Secretary of the American Legation,
Edward T. Williams, will be found in Foreign
Relations of the United States, 1905, p. 197.
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1875. He is now a member of the Board

of Foreign Affairs and the ruling spirit

of that important body. He negotiated

with Great Britain the new Tibetan

treaty, and has recently been made one

of the new customs board, having to do

with both foreign and interior taxes.

The Empress Dowager, to signalize her

appreciation of his talent and services,

has conferred on him a high rank, never

before bestowed on any but Manchus of

the highest order. Dr Morrison, the

well-known correspondent of the London
Times, in a late dispatch pays a high trib-

ute to his capacity and uprightness:

Another of the American students of

the seventies is the present Imperial

Minister Plenipotentiary to the United
States, Sir Chentung Liang Cheng. It

is no flattery to say that the Chinese Em-
pire has never before had so able a repre-

sentative in Washington, a cultivated

gentleman and one who appreciates the

friendship and good will of the govern-
ment and people of the United States.

Others of the American students of that

period are also filling high places in the

Empire.
For the past twenty years the Chinese

students in American schools and col-

leges have been numbered annually only

by the scores when they might have been
by the hundreds or even thousands.

Until President Roosevelt issued his

order in June of last year, putting an
end to the harsh measures of the Immi-
gration Bureau, it was almost impossible

for a Chinese youth to secure admission
to the United States to pursue his educa-
tion. We can only conjecture what
might have been the influence on the

destiny of that great people if the prac-

tice of sending students to America by
the Chinese government thirty years ago
had not been discontinued.

FOREIGN DIPLOMAS WELCOMED

One of the influence? which has de-
terred students from going abroad has
been the practice of not crediting them
with the education thus acquired, but of
compelling them on their return to take

up the antiquated Chinese studies and
spend years in preparing to pass the com-
petitive examination which was required

for admission to the lowest ranks of the

public service. An imperial edict, how-
ever, was issued last year which recog-

nized the value of foreign education to

Chinese officials by conferring on quite

a number of students lately returned

from Japan the examination degrees and
appointing them at once to official posi-

tions. But a still more important step

in this direction was taken two months
ago. All Chinese holding foreign di-

plomas were invited by the board of edu-
cation to submit themselves at Peking
for examination in the subjects they had
studied abroad, and similar examinations
are to be held hereafter annually. A
large number responded, of whom 42
were admitted, 23 with Japanese degrees,

17 with American, and one each with
English and German. They were al-

lowed to use either Chinese or a foreign
language. The London Times corre-

spondent reports that 9 were granted the

degree of Chinese doctorate, 23 that of

master of arts, and 10 were rejected. It

is interesting to note that of the 9
doctors 8 had studied in the United
States, the highest being a graduate of

Yale, and it is reported that "those who
had studied in the United States proved
themselves superior to all the others."

The successful candidates were to have
the high honor of being received by the

Emperor, and their way is opened to the

government service. It is gratifying to

learn that graduates of the mission col-

leges in China were admitted to these

examinations.

These measures and the encourage-
ment of the imperial and provincial gov-
ernments to study abroad have given a
great impetus to the exodus of Chinese
students to foreign lands. The im-
perial government has directed that the

students in the different countries be
placed under the care of the respective

diplomatic representatives, and in execu-
tion of this duty Sir Chentung Liang
Cheng assembled all the Chinese stu-
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dents in the United States in a confer-

ence at Amherst, Massachusetts, last

summer, and three days were passed in

comparing experiences and in consider-

ing the best methods of making their

stay abroad most useful to their country.

a women's daily newspaper, edited by
WOMEN

Not the least of the agencies which
have brought about the new educational

movement has been the rapid multiplica-

tion of vernacular newspapers in China.

An old resident of the country, in com-
menting upon this innovation, writes that

five years ago a man seen reading a news-

paper was ridiculed as a follower of the

foreign devils. Now they are published

in every important town in the Empire
and are widely read by the people. To-
day there are ten native daily news-

papers published in Peking alone. One
of these is a women's daily, edited by
women, dealing with foreign and domes-

tic news, politics, history, geography, as-

tronomy, as well as the training of chil-

dren and the care of infants. The in-

troduction of women into the body
politic is one of the most astonishing

features of the present awakening. Our
minister in communicating the details

of the boycott of American goods last

year to the State Department transmitted

the fact that one of the largest mass
meetings in Shanghai to encourage the

boycott was held in the Wupen girls'

school, and that it was attended "by a

large number of Chinese ladies, both old

and 3'oung, who followed with intelli-

gent interest the speeches that were made
at the meeting."

REVISING A CODE 2000 YEARS OLD

The revision which is now going on
in the Chinese penal code is one of the

most important of the reforms which
have been recently instituted, for it tends
to the accomplishment of two very de-
sirable results—first, the relief of the
people from the ancient cruel and bar-
barous punishments; and, second, the
eventual release of the country from sub-

jection to the very irritating practice of

exterritoriality.

We are accustomed to look upon the

Chinese system of jurisprudence as crude
and almost barbaric. The oft-repeated

statement of foreign residents that there

are no lawyers in the Empire and what
we hear of the methods of administering
justice confirm us in this opinion. But
the .fact is that the Chinese people have
enjoyed for very many centuries the

benefit of a well-digested code of laws,

embracing in large measure the ele-

mentary principles of jurisprudence

which distinguish the systems of law of

the present day. Two thousand years

ago the reigning Emperor caused the

laws, which had been enforced in the

Empire for centuries before, to be codi-

fied, and the compilation constituted

forty volumes, each volume being de-

voted to a specified branch of law. Since

then this code has undergone various

changes, under different dynasties, but
it has remained the fundamental struc-

ture of Chinese jurisprudence.

The code as it now exists was revised

and published in 1647, three years after

the present Manchu dynasty began its

reign. The emperor in his preface to the

publication states that a numerous body
of magistrates was assembled at the cap-

ital to revise and digest the code, by the

exclusion or introduction of such matter

as "was likely to contribute to the at-

tainment of justice and the general per-

fection of the work." When prepared,

it was submitted to a select number of

the great officers of state to carefully

examine the whole. "Wherefore," says

the emperor, "let it be your great care,

officers and magistrates of the interior

and exterior departments of our Empire,
diligently to observe the same, and to

forbear in future to give any decision, or

to pass any sentence, according to your
private sentiments, or upon your unsup-
ported authority. Thus shall the magis-
trates and people took up with awe and
submission to the justice of these institu-

tions, * * * and be equally secured
for endless generations in the enjoyment
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of the happy efforts of the great and

noble virtues of our illustrious progeni-

tors."*

This later code, however, while pre-

serving the enlightened principles which

distinguished the ancient jurisprudence,

was, we learn from the imperial edict of

last year, disfigured and degraded by the

introduction of the cruel and more severe

punishments of the Manchus—a race

more barbarous than the refined and en-

lightened Chinese. It is this portion of

the code which has recently undergone

radical modifications.

THE HORRIBLE METHODS OF CAPITAL PUN-
ISHMENT ABANDONED

The forms of capital punishment here-

tofore in practice have been changed to

simple decapitation and strangulation.

They were horrible in their methods and

largely based upon superstitious ideas of

the future life. The execution by dis-

memberment was termed in Chinese

"death by slicing," or "lingering death."

The offender was tied to a stake or cross

and the body gradually sliced beyond
recognition. It is said, however, not to

have been a lingering death, as the third

cut was usually the fatal one. The pur-

pose of this sentence was not so much
the torture of the criminal in this world

as to make his fate more dreadful in the

world to come. As his body was un-

recognizable here, so his spirit will be

unrecognizable in the other world, unless

the fragments of his body can be brought
together again. This form of punish-

ment was reserved for such heinous
crimes as high treason, parricide, or the

murder of a husband.
The punishment of "decapitation, with

exposure of the head," was one degree
more severe than simple decapitation. In
the latter case the body is delivered to

the relatives, who are permitted to have
the head sewn on, so that the deceased

may not wander headless in the land of

shades. "Beheading the corpse" was the

practice of carrying into execution the

* For further examination, see Chinese in

Law and Commerce, by T. R. Jernigan, 1905.

sentence of decapitation when the con-
demned had died in prison and been
buried. Cases are cited where the body
was exhumed and cut to pieces. Stran-
gulation is regarded as less igonminious
than decapitation, as there is no dismem-
berment.

Lesser forms of punishment have been
branding on the arm or the face, applied
to hardened criminals, which has been
abolished ; and corporal punishment by
beating with the bamboo, which has been
lightened.

It has been customary in the case of
certain serious offenses to punish the rel-

atives of a criminal as well as the crimi-
nal himself for his crime, as the Chinese
law proceeded upon the assumption of
the responsibility of the family for the
acts of each of its members. It was an
unjust procedure, but it often operated
as a deterrent of crimes. This has been
entirely abolished by the imperial edict.

EXAMINATION BY TORTURE AND INDEFI-
NITE DETENTION IN PRISON ABOLISHED

It has been a common practice in the
Chinese courts to examine the accused
with the aid of torture. It is based upon
the theory that the prisoner must ac-

knowledge his guilt before he can be pun-
ished. The same practice has been re-

sorted to respecting witnesses. All this

has been done away with likewise. Steps
have also been taken to put a stop to

another serious abuse, the detention in-

definitely in prison of persons charged
with offenses and of witnesses alleged

to be important for the conviction. Many
have languished for years without a trial.

It was a crying evil, especially in civil

cases, as where a debtor was kept in

prison until some settlement could be

forced out of his relatives. The same
word in Chinese is used for "prison" and
"hell."

The places of confinement are said to

be usually of the most wretched and filthy

character. The imperial edict directs

that a rigid and frequent inspection be
made of them for the purpose of pre-

venting unjust imprisonments and for-



66o The National Geographic Magazine

improving the condition of the prisons.

The edict concludes with these words

:

"Let each official be diligent in seeking

the welfare of the people, and give ear-

nest attention to the settlement of litiga-

tion, and so fulfill the purpose of the

throne to have compassion upon the lowly

and to lighten their punishments."*

The foregoing has been a somewhat
gruesome narrative, but I have thought

the recital necessary in order to show
what a notable advance the Chinese gov-

ernment has made within the past two
years in the criminal procedure of its

courts. And yet it does not become us

to be too severe upon these Orientals for

the backward state of their methods of

punishment, for it has not been many
generations since the Christian nations

emerged from a similar regime. William

of Orange, the heroic defender of the

Protestant faith, the ruler of one of the

most enlightened and humane nations of

modern times, was assassinated by a re-

ligious fanatic. Listen to the punish-

ment inflicted by a judicial tribunal upon
the murderer: He was condemned to

have his right hand pressed in a case of

red-hot iron; his arms, legs, and thighs

torn with hot pincers ; his chest cut open,

his heart torn out and thrown in his face

;

the head severed from the body and stuck

on a pike; the body quartered and each

part placed over a gate of the city.

Within a century, in England and
America capital punishment was inflicted

for a much longer list of and much less

serious offenses than in China. Within
the memory of many who hear me to-

night imprisonment for debt was enforced

in the United States. Happily for man-
kind the world around, we are living

today in a better age, and China is seek-

ing to take her place among the humane
nations of the earth.

CHINA PLANS TO MAKE ITS COURTS
SUITED TO FOREIGNERS

The other motive which has impelled
the imperial government to this reform

*For edicts and notes thereon, see U. S.

Foreign Relations, 1905, p. 176.

has been to place it more speedily in a

position to follow the example of Japan
and demand release from the exterri-

torial regime. Under this practice, as

is well known, foreigners who by their

acts in China subject themselves to crim-

inal or civil litigation must have their

cases tried before their own consul, as

they are exempt from the jurisdiction of

the Chinese courts. Besides, in all the

important ports a foreign settlement is

established with metes and bounds^
within which Chinese sovereignty is not

exercised as against the foreign munici-
pality.

This is a condition which is very hu-
miliating to Chinese pride and a source

of much discontent, but it is a condition

which must continue until the system of

jurisprudence of the Empire is brought
more nearly into harmony with that of

the western nations, and its courts are so

purified as to make it safe for foreigners

to be subjected to their jurisdiction, with

an assurance that justice will be admin-
istered fairly and free from corrupting

influences. A long step has been taken

in the direction of enfranchisement by
the reforms which I have noted in the

criminal procedure, but much still re-

mains to be done. Japan had to wait for

ten years, after it had entirely reformed
its code so as to conform to the western
system of laws and had completely reor-

ganized its judiciary system, before the

nations with which it had treaties con-

sented to the abolition of the exterri-

torial regime.

THE NEW ARMY

For many generations China has been
the least warlike of any of the great na-

tions. Her most venerated philosopher

and statesman, Confucius, taught its

people that nations as well as individuals

should settle their differences by appeals

to right and justice. Consequently the

soldier has occupied a low place in the

social and political organization of the

country. The tiller of the soil and the

industrial classes have been preferred
before him. But in the last century of
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intercourse with the Christian nations

the Chinese have learned that another

spirit and a different practice governs
the affairs of mankind. They have seen

that the blasphemous declaration of the

greatest warrior of modern times, that

God is always on the side of the heaviest

battalions, governs the conduct, if not

the belief, of Christendom.
They have been slow to learn this sad

fact, but they have awakened at last to

its reality. They did not reach this con-

clusion, however, until they had suffered

the disastrous results of three unjust

wars with European powers, and until

an allied army, insignificant in numbers
but powerful in modern armament, had
twice invaded their territory and almost
unopposed had seized the capital and
dictated humiliating and oppressive terms
of peace. The conduct of their com-
paratively small but warlike neighbor,

Japan, in equipping itself with the latest

methods and appliances of modern
slaughter and overthrowing in armed
conflict China's most dreaded foe was
also a very impressive lesson.

The weakness of China, from a mili-

tary point of view, has impressed
strongly its rulers, and measures have
been in progress for a few years past to

create a numerous and powerful army,
trained and equipped in the most ad-
vanced modern methods. Antedating the

action of the central government, the two
most advanced of the viceroys, Yuan
Shih-kai and Chang Chih-tung, set to

work to organize such armies, and great
progress has already been made by them.
In these two viceroyalties there are now
not less than 150,000 soldiers, drilled and
equipped on a modern military basis.

Other viceroys and governors are fol-

lowing their example, and the imperial
government is assuming the general con-
trol of all these forces, which will con-
stitute in time an army rivaling in num-
bers, training, and outfit those of Japan
and the military nations of Europe.
What is termed the Northern Army,

under Yuan-Shih-kai, held manceuvers in

the autumn of last year, which were at-

tended by the foreign military attaches

at Peking, and they reported with sur-

prise that they had seen a formidable
modern army, and that they had wit-

nessed "a display momentous and epoch-

making in the history of the Far East."

Similar manceuvers were held in October
last, in which divisions from the two
armies took part. The London Times
correspondent, in giving a report of these

latter, says : "The general opinion formed
at the manceuvers by the military attaches

was not unfavorable, though many years*

work * * * will be needed before

the troops can claim equality with those

of more advanced nations." It would
seem that this great and populous Empire
had at last laid aside its antiquated no-

tions of right and justice, and had entered

into the fierce competition of the Chris-

tian nations for preserving the peace of
the world with vast armies and formid-
able navies.

FOREIGN ARMY CRITICISM

Some foreign military critics are in-

clined, however, to minimize the impor-
tance of this movement. They say that

the making of an army is a matter of
years ; that a fighting instinct must be
created . nd a patriotic spirit must be
back of it, m both of which the Chinese

race is defu *nt. Up to a recent period

the literati, who give tone to public

opinion, have looked down upon the

fighting men, and it is questionable

whether they do not still. Men of real

influence in the army, they say, are rare

and it lacks capable generals. Absolute
integrity is necessary, and great corrup-

tion is known to have existed in the pur-

chase of armament and supplies. There
is no medical staff, the organization i»

weak in cavalry, desertion is rampant,

and many other improvements are neces-

sary before the Chinese can successfully

meet a Japanese or a European army.
There is much truth in this criticism;

but all of the difficulties cited may be

overcome in time by persistency, of
which the Chinese have an abundance,
and by right methods, which they appear
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to be applying as rapidly as possible.

The military or army reorganization

board at Peking is exercising supervis-

ion over the viceregal and provincial

troops and giving cohesion to them, so

that they will be in reality an imperial

army. It has issued orders to have

turned over to it all provincial arsenals

and gun factories, a great step toward
military centralization. A recent edict

decrees that any official having to do with

the purchase of arms and army supplies

found guilty of dishonesty or accepting

bribes shall be decapitated; and it is said

that the frauds heretofore practiced by
European armament agents are now al-

most impossible.

iHE SOCIAL STATUS OE THE SOLDIER MADE
EQUAL TO THAT OE THE CIVILIAN

The low grade of the military service

has been noticed. In the past a marked
difference has existed between the civil

and military officers of the government.
A civil mandarin, for instance, is exempt
from corporal punishment in case of mis-
demeanors, while a military officer for

such offenses can be sentenced to a num-
ber of blows with the bamboo. For these
reasons Chinese parents have preferred
to have their sons study for the literary

degree, which opened to them civil offi-

cial rank and title. In the reorganization
of the official grades now going on, these
distinctions are to be 'done away and the
military officers to be placed on a status

of equality with the civil mandarins.
Military officers as a class have been

illiterate and many of them have risen

from the ranks. These defects, it is ex-
pected, will in some measure be remedied
by the general system of education of
which I have spoken. But there have
already been established military and
naval schools in a number of provinces,
and I learn from the report of Secretary
Williams to the Department of State
that it is proposed to establish in every
province two grades of military and naval
schools, and in Peking an imperial mili-

tary college and also a naval college, stu-

dents for which will be supplied from the

provincial schools just named. In addi-

tion, the imperial board of education,

with a view to inspiring in the rising

generation a patriotic and martial spirit,

has required military drill in all the gov-
ernment primary and grammar schools

and the wearing of a uniform by all the

students.

It must be admitted that the lesson, to

which I have alluded, which the nations

of our western civilization have with
such severity taught the Chinese, that

they can only enforce respect, protect

their interests, and regain and maintain
their sovereignty by force of arms, is in

a fair way of being put into practical

operation. If they can maintain their

existence as a consolidated empire for a
single generation longer, as they have
for thousands of years, until their army
is fully trained, equipped, and made effi-

cient for war, and a navy commensurate
with this imperial army built and put in

hostile array, well may the nations which
have despoiled them of their territory and
treated their race with contumely and
ostracism pray that they may return to

the teachings of their great philosopher,

who enjoined his followers to practice

the spirit of the Golden Rule.

MANY RAILROADS BEING BUILT UNDER
CHINESE INITIATION

Turning to a more agreeable phase of

Chinese progress and reforms, the con-

struction of railroads attracts our atten-

tion. When they were first sought to be
introduced they met with intense oppo-
sition from the people, which forced the

imperial government to temporize with
the matter. An element of superstition

entered into the question, and the dis-

turbance of the ancestral tombs by the

construction of the roads lent sympathy
to the opposition. But business con-

siderations also influenced the popular
hostility. The Grand Canal, which was
at the date of its construction the greatest

commercial work ever undertaken, has
of late years fallen much out of repair;

but it still affords employment to a vast

amount of capital and hundreds of thou-
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sands of people. It was feared with
much reason that the introduction of
railroads would leave this capital and
labor without employment.

But the construction of the railway
lines from Peking to Tientsin and the

Manchurian frontier and from Peking to

Hankow has demonstrated their utility

and that they will be profitable when
wisely planned. The old opposition has
given way, and the entire country seems
seized with a strong desire to build rail-

roads. Mr Hayes, the American consul
at Nanking, in a report made in Septem-
ber last, states that 9,000 miles of such
roads are in operation or under construc-
tion. He gives a detailed list of more
than a score of railroads "which have
been or are being built by Chinese in-

itiative and under entire Chinese con-
trol."

Foreign interests in and out of China
insist that the Chinese are not competent,
without foreign direction and assistance,

to build or operate railroads, and that
neither native nor foreign capital in suffi-

cient amounts will be forthcoming for
such enterprises under native control. It

is probable that such enterprises will en-
counter serious disappointments and
undergo costly experiences, and that it

would be better to have a participation of
foreign skill and capital ; but, if the Chi-
nese desire and are ready to enter upon
such experiments, I see no reason why
they should not be allowed to do so, nor
why such action on their part should be
construed into a spirit of hostility to for-
eigners. It may be added that a race
which constructed the Great Wall and
the Grand Canal, two of the greatest en-
gineering achievements of all time,
should naturally have a laudable ambi-
tion to build their own railroads.

THE CIVIL ENGINEERS AND ALL RAILWAY
OPERATORS ARE CHINAMEN

An intelligent American observer, who
has spent the last few years in China and
traveled extensively in the country, says

:

"I think it probable that during the next
twenty years more miles of railwav will

be built in China than in any other part

of the world ; and while foreigners may
assist in furnishing the capital, the prime
movers will be the Chinese themselves,

who will insist, as far as they are able,

upon retaining substantial control." He
adds, that the "Chinese are reaching the

point where they can dispense with for-

eigners in operating their railroads. The
entire northern division of the Imperial

Railway of China had not, the last time

I traveled over it, a single white em-
ployee."* Apropos of the ability of Chi-

nese engineers for railroad construction,

Mr Haynes, already cited, reports that

the most difficult bridge, 2,300 feet long,

on this line of 526 miles was built by a

Chinese civil engineer, who graduated
from the Sheffield Scientific School of

Yale University.

A number of concessions have been
granted to foreigners for lines of rail-

roads, and they are now under construc-

tion, notwithstanding the desire of the

natives to monopolize this class of im-

provements. The effect of the operation

of all these lines of public traffic will be
to stimulate trade, both domestic and for-

eign, make the inhabitants by intercom-

munication more intelligent and homo-
geneous, and greatly consolidate the Em-
pire by bringing its remoter sections in

rapid contact with the central govern-

ment.

A CONSTITUTIONAL GOVERNMENT
PLANNED

The reform movement in China which
is attracting most attention abroad is the

action of the imperial government look-

ing toward the granting of a constitution

and a representative assembly, or parlia-

ment. The step taken is very notable,

but not so radical a departure from the

existing regime as might be supposed.

The government of China is an autocracy

in form, but in few of the countries of

the world is the spirit of democracy so

manifest and potent. This has had a

marked illustration in the changes which

*The New Far East, by Thomas F. Millard,

1906.
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have taken place in the last few months

in. a number of the most important prov-

inces, where at the popular demand vice-

roys have been removed and more accept-

able ones appointed. In no other nation

are the public offices so freely opened to

the masses, as under the system of com-

petitive examinations the lowest subject,

with a few class exceptions, may fit him-

self for and obtain the highest office.

There is no hereditary nobility, except of

the imperial family. The Emperor recog-

nizes himself and is recognized by his

subjects as being controlled by a higher

law than his own will. For many cen-

turies the country has been governed by
boards or departments at the capital,

somewhat complicated, but similar in

their operation to most of the political

systems of the western nations. In more
than one instance where the Emperor
has gone contrary to the views of his

advisers and the popular will he has been
deposed and a new occupant of the throne
chosen, who was more subservient to the

established institutions of the Empire.
The teachings of Confucius and Mencius,
the highest Chinese authorities in gov-
ernmental and social matters, were based
upon the principle of securing the com-
mon good of all ; hence a constitutional

form of government might well be the
legitimate offspring of the ancient order
in China, independent of any aid rendered
by modern civilization.

It is quite compatible, therefore, with
the existing principles of government to

take steps toward a more formal consti-

tutional regime. But, as becomes a con-
servative people, these steps are being
taken with deliberation. In the first

place, an imperial edict was issued July
16 of last year, after many councils as to
the reforms most needed by the country,
appointing two commissions, composed
of prominent and intelligent officials, to
visit the United States and Europe. The
edict stated that "the court has repeatedly
announced in plain speech that earnest
efforts must be made to introduce re-
forms, * * * with the view to raise
China from' her present condition of

weakness and deliver her from the dan-
gers into which she has fallen;" and the
commissioners were commanded "to in-

quire into the methods of the various for-

eign governments, in the hope that we
may be thus able to select and adopt the

best."

We well remember the favorable im-

pression made by the commissioners who
recently visited Washington and other

cities of the United States. The two
traveling commissions (as they were
called), having completed their investi-

gations, returned to Peking in August
last, had several personal audiences of

the Emperor and Empress Dowager, and
submitted their reports in writing, recom-
mending the establishment of a constitu-

tional government. These reports were
the subject of earnest cabinet councils,

in which the conservative element of the

Court made determined efforts to defeat

the constitutional plan, but they finally

failed. It appears that Yuan Shih-kai,

who was summoned to the capital from
Tientsin, and Tuan Fang, the most effi-

cient member of the traveling commis-
sions, were the influential advocates of

the constitution, and it is said won over
the support of a large majority of the

cabinet, as well as the Emperor and Em-
press Dowager.

A NOTABLE EDICT

As a result, the imperial edict was
issued September I last, announcing the

decision of the throne to grant and
"adopt a constitutional system in which
the supreme authority shall be' vested in

the crown, but all questions of govern-
ment shall be considered by a popular
assembly." The edict is a notable docu-
ment, and I regret that I do not have the

time to read it in full. It sustains the

decision to adopt a constitution by citing

the deplorable condition of the country

which threatens danger and disaster,

which can only be avoided "by broaden-
ing our knowledge, improving our laws,

and keeping in the path of progress."

However, before creating a constitution

and a representative assembly, it says
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several things must be accomplished.

The existing official organization must
be reformed and purified ; education must
be extended ; the finances put in order

;

the military system improved, and the

gentry and people made to understand
political affairs. In a few years, when
the system shall have been studied and
outlined, a form of constitution will be
announced and the date for putting it in

operation fixed.

FOREIGN CRITICISM

It is somewhat discouraging to note

that this great proclamation, although
recognized as a memorable document,
has met with severe criticism from for-

eign sources. The most intelligent and
fair-minded of these critics to which I

have access is the Shanghai News* an
English daily, which has devoted to it

a number of recent editorials. Its chief

criticism is that no time is fixed for an-
nouncing the constitution or putting the

representative assembly in operation;
that the preliminary work marked out
may require ten or twelve years, or even
a lifetime, and thus the promised reform
be postponed indefinitely, as, it is alleged,

the history of China for the last half a

century has been largely a record of bro-
ken promises. It recognizes that it is a

great ambition of a monarch to be the
ruler of three hundred millions of united
and prosperous people ; that the granting
of a constitution and parliament would
increase their patriotic pride, while
making them more serviceable to the
throne, and if sincerely issued and car-

ried out it would be the acme of shrewd
statesmanship, but that the cry for re-

form seems to come from those who will

not reform themselves.

The answer to the first part of this

criticism may be found in the conduct of
Japan. In the year 1869 the Mikado
took what is termed the "charter oath,"
promising the give the people of Japan
a deliberative assembly, and in the mean-

* Acknowledgment is made of indebtedness
to the Shanghai News for many of the facts
stated in this paper.

time to study the institutions of other

countries; but not until 1881, twelve

years later, did he fix definitely the period

when the promised parliament would be

convened, which was to be ten years

later still, before which latter date he

gave assurance that the constitution

would be promulgated, and he warned
his people that they should "hasten slowly

toward constitutional and representative

government." It is too true that very

many of the ruling party in China who
are opposed to the reforms inaugurated

are unworthy and corrupt officials ; but

this fact is recognized in the edict from
the throne and a determination is ex-

pressed to make an earnest effort to im-

prove the methods and morals of public

administration; and the critics must
admit that the men who are directing the

constitutional movement, such as Chang
Chih-tung, Yuan Shi-kai, Tuan Fang,
and Tang Shao-yi, are serious-minded

men, and will compare favorably with the

statesmen of other lands for uprightness

and personal integrity.

Against them there cannot be brought
the criticism that the reform comes from
those who will not reform themselves.

There is no doubt, however, that the most
serious opposition to the constitution

comes from the bureaucracy. This oppo-
sition among the high officials at Peking
has been so strong that Prince Tsai Tseh,
the head of the traveling commissions,
felt it necessary a few weeks ago to ad-

dress another memorial to the throne,

in which he argues that "constitutional

government is beneficial both to the state

and the people, but most unbeneficial to

the official classes." And he proceeds to

condemn the lack of loyalty on the part

of high dignitaries, who put their per-

sonal advancement before their duty to

the country, and he warns their majesties
against arguments springing from such
selfish motives. After giving very forci-

ble reasons in favor of a constitution, he
closes with this significant statement: "If

the throne does not grant the people their

rightful privileges when they qualify

themselves to enjoy them, they will un-
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doubtedly try to claim them through
illegitimate channels."

The criticism most strongly empha-
sized against the practicability of a cen-

tralized representative government is the

present independent character of the vice-

roys and governors of provinces, who
will be found unwilling to surrender their

power. But it is to be remembered that

these officials are not hereditary rulers

like the Japanese daimios, but are ap-

pointed and removed at will by the im-

perial government, and the rule is that

no one shall be appointed to a province

of which he is a native or in which he
has local attachments. If the viceroys

are found to be resisting the policy of a
constitutional regime, they may be re-

moved and others more in harmony with
the new policy appointed in their places.

WELCOMED BY THE PEOPLE

Let us turn from the foreign critics

and see how the Chinese people have re-

ceived the promised constitution. It is

too early for reports from the interior

provinces, but we have news from many
of the great cities and centers of popula-
tion. At Tientsin, Hankow, Nanking,
Shanghai, Canton, and a number of other
places a general holiday was declared,

and the guilds, societies, and especially

the schools and educational associations,

united in processions and mass meetings,
with patriotic addresses, and thanks tele-

graphed to the government at Peking,
expressing their hearty appreciation of
the act. It may be of interest to notice

more in detail the action of the people of
Canton, the most populous and wealthy
city of the Empire, the farthest removed
from the capital, and where it has been
understood revolts and the anti-dynastic
spirit are most rampant. The report
states that a general holiday was ar-
ranged, business was suspended, and "the
celebration called forth the loudest ac-
clamations of rejoicing." The chamber
of commerce took the lead, and was sup-
ported by the various guilds and socie-
ties. The shops and houses were gavly
decorated, processions paraded the

streets, with bands of music and fire-

works, and the guild houses and public

halls were crowded with people, who
made their obeisances before the imperial

tablets, bearing the names of the Em-
peror and Empress Dowager, as a mark
of gratitude for the gracious acts of their

majesties in proposing a constitutional

government for the Empire.
Afterwards the crowds listened to pa-

triotic songs from the students of the

public schools and to addresses from
prominent persons. In these the hearers

were exhorted to use their best endeavors
and influence toward the spread of mod-
ern education, without which the country
never could understand the meaning of

constitutional government and the re-

sponsibility therefrom which rested upon
all, male and female ; and they were
warned that impatience and haste in try-

ing to bring about such government
would only ruin the hopes of those who
wrere working for the welfare of the

country. Telegrams were also sent to

Peking, addressed to the princes and high
ministers in charge of the reform meas-
ures, congratulating them on their im-
portant labors and asking them to convey
to their imperial majesties the assurances
of their most loyal devotion. It is re-

ported from Peking that their majesties

have manifested great pleasure in reading
the accounts of these celebrations held in

the principal cities of the Empire. With
such a spirit animating the people, the

editor of the foreign journal may well

characterize the step as the acme of wise
statesmanship.

THE OPIUM CRUSADE

The imperial government, not content
with undertaking the important reforms
which I have noticed in education, juris-

prudence, industries, and politics, has
also grappled with the great moral vice

of its people—the opium habit. It has
within the past hundred years become
the crying social evil of the country, and
it is a gigantic struggle which has been
inaugurated for its eradication. No one
who has not passed through the interior



Present Conditions in China 667

of the country can appreciate the mag-
nitude of the problem. It is said that

nearly every family has felt the clutch of

this monster vice, and it is known to have
impoverished whole communities. It is,

however, denied that the drug is largely

used by the official class. A prominent
mandarin of Peking, speaking from inti-

mate knowledge of the matter, has stated

that a very small percentage of high offi-

cials in Peking smoke opium, and that of

all the viceroys and governors only one
is addicted to the habit.

This fact gives greater hope for the

enforcement of the edict which was issued

on September 20 last, decreeing that

steps be taken for the gradual suppres-

sion of the cultivation of the poppy and
of the use of opium, and that both shall

be completely abolished at the expira-

tion of ten years. The edict declares

that those addicted to the habit have
wasted their time, neglected their trades,

ruined their constitutions, and squan-
dered their property ; that for this reason

China has become poorer and poorer
every year; and it exhorts the people to

stop the pernicious habit, pluck out the

deep-seated cancer, and strive for an era

of physical health.

Unfortunately it will be impossible to

make the abolition of this devastating

vice effective without the consent and co-

operation of Great Britain. The result

of what is known as the "Opium war" of

1840 secured the privilege to the British

East India Company and their successor,

the present government of India, to im-
port opium into China. Frequent ef-

forts have been made by China to have
this privilege abolished, but it is a great

source of profit to India, and the British

government has steadily refused its con-

sent. It is claimed that, as the poppy is

much more largely produced in China
than in India, so long as that is permitted
in China it is a legitimate trade for India.

But there is a better prospect now than

ever before to reach some agreement be-

tween the two countries. Mr John Mor-
ley, the secretary of state for India, a

statesman of liberal and humane views,

has announced in Parliament that the

British government will go to the length

of a financial sacrifice to assist China in

any serious attempt to restrict the use of

opium. Dr Morrison telegraphs the Lon-
don Times that "every missionary in

China, of whatever nationality, and the
overwhelming mass of disinterested pub-
lic opinion, both official and unofficial

[British] will rejoice when the British

connection with the traffic wholly ceases."
The bishop of Hongkong is active in en-
listing the cooperation of the British au-
thorities. He asserts that twice the
House of Commons has affirmed that
this connection with the Indo-Chinese
trade was wholly indefensible, and that
the trade fncreased incalculably the mis-
ery of millions of their fellow-men and
tended to the deterioration of a noble
race.

It is a source of great gratification to
state that the government of the United
States is not only free from any connec-
tion with the trade, but that American
citizens have from our earliest diplomatic
connection with China been forbidden to
engage in it. Both by treaty and diplo-
matic action, our influence has been
thrown against it.

It is a stupendous undertaking on the
part of the authorities to suppress this

vice, which has taken such a strong hold
upon the people. It may be compared to
the ceaseless warfare that is being carried
on in this country against intemperance.
Among the first measures of the govern-
ment is the prohibition of the use of
opium in the new army and in the public
schools and colleges, and instruction as
to its evil effects. A late press telegram
from Peking states that several officers

of the old Manchu Banner Corps have
been cashiered for smoking opium, that
the officials in all the yamens, or govern-
ment offices, at Peking have been ordered
to break themselves of the habit within
six months, and that an effort will be
made to apply a similar rule to officials

under sixty years of age throughout the

Empire, on pain of dismissal from the

service.
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The people also seem to be responding

in some measure to the appeals of the

authorities by organizing anti-opium so-

cieties. The methods of the one in Can-

ton will indicate the character of their

efforts. The members of this society

pledge themselves not to use opium, and

to do all in their power to free others

from its deadly grasp. They provide

doctors and medicines to those making
an effort to abandon the vice. They also

organize street parades, in which men
are dressed as confirmed opium sots, with

most ragged and disreputable garments

and their faces painted an ashy paleness

familiar among confirmed smokers, thus

exhibiting to the spectators "the awful

example" of the opium fiend.

REFORMS IN DR^SS AND EOOTBINDING

It would seem that the foregoing state-

ment of the reforms undertaken in China
would be sufficient to satisfy the demands
of the most advanced advocates for its

regeneration; but still other reforms are

being urged upon the government and
people. There are many who favor a

change of the dress to the western style

and the abolition of the queue by imperial

edict. Changes in these matters are al-

ready in progress in the army and the

public schools, and it is probable that

they will be extended, as in Japan, with-

out governmental interference. The
abolition of slavery and polygamy is

being strongly pressed. Neither of these

practices has been widespread, and while
from our western standpoint they are

blots upon oriental civilization, the gov-
ernment may well be spared the burden
of undertaking their abolition till the

other important reforms it has in hand
are in a more advanced stage of accept-

ance.

The movement for abandoning the cus-

tom of foot-binding is making progress,
but it seems the most tenacious practice

to be overcome. It has withstood more
than one imperial edict, and the vast ma-
jority of the society women still cling to

it as an evidence of refinement and fash-

ion. The Empress Dowager seems de-
termined upon its destruction, has re-

cently issued a new fulmination against

it, and is seeking to bring to bear official

ostracism and the influence of the schools.

OBSERVANCE OE SUNDAY

The late announcement of Sunday as

a legal holiday, when the public offices

are to be closed, is not to be construed as

a step toward the acceptance of Chris-

tianity, but is another evidence of con-

formity to western practices. Prince Pu
Lun, a member of the imperial family,

who visited our country two years ago
as the Emperor's representative to the

St. Louis Exposition, in answer to my
inquiry as to what impressed him most in

our country, said it was our weekly rest

day, as in China they toiled on day after

day without cessation. I have been told

that one of the reasons for the step taken
was that Sunday was a favorite day with
western diplomats at Peking to visit the

Foreign Office, the day when the officials

of that department desired a vacation.

Some color is given to that assertion

when it is seen from the last volume of
the Foreign Relations of the United
States that the American minister is ask-

ing for an appointment on that day to

visit the department on business.

Many parts of the country seem to

have a rage for foreign ways and ar-

ticles. A correspondent from the far-

away interior province of Szechwan, on
the confines of Tibet, writes: "I notice

quite a number of the natives are wear-
ing leather shoes made by local cob-

blers. What they want is a shoe that

will polish and look like the foreigner's.

In fact, they want everything to look like

the foreigner's. They want hats like

they wear in Shanghai ; likewise their

coats; they try to write with a lead pen-

cil instead of a Chinese pen; they want
foreign pictures for their shops. All this

is a feeling after something different from
their old ways of living. The next gen-
eration will want more luxuries than their

fathers."

The American observer from whose
book just published I have already quoted
says : "It is not unusual to see wealthy
Chinese going about in their motor cars r
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driven by native chauffeurs. I saw the

young daughter of a high official riding

a bicycle through the street in a foreign

concession, attended by a servant on an-

other wheel. * * * Among nation-

alities none is today more disposed to

take up new and improved methods than

the Chinese."

CHINA FOR THE CHINESE

And yet during the past year and more
the foreign press has been full of com-
plaints that there exists in China a bitter

hostility to foreigners, countenanced by
the government and encouraged by the

more intelligent and influential classes of

the population. It is alleged that every-

where throughout the Empire the cry is

"China for the Chinese," and that this

means the exclusion of foreigners from
all concessions and enterprises and from
participation in the development of the

.country. To support these allegations

the following, among other recent occur-

rences, are cited : The compulsory sur-

render of the Canton-Hankow Railroad
concession, the Shanghai riot, the anti-

American boycott, and the foreign cus-

toms supervision. Let us examine how
far the facts sustain these allegations.

Much misinformation has been pub-
lished respecting the repurchase of the

Canton-Hankow Railroad. Only a few
weeks ago so reliable a periodical as the

New York Independent stated that the

Chinese government had forced the re-

purchase in obedience to the demand of

the Chinese Nationalists for the cancella-

tion of all foreign concessions. The
facts, briefly stated, are that out of special

consideration for the United States the

Chinese government granted to an Amer-
ican company in 1898 the most valuable

franchise in its gift, a concession to build

a railroad from Canton to Hankow, a

distance with its branches of over 900
miles, through the most densely popu-
lated part of the country. As the gov-
ernment desired for political reasons that

it should be an exclusively American en-

terprise, it inserted a provision in the

contract that the ownership or control of

the company should not be transferred to

any other foreigners. After some years

spent in vain efforts to raise the necessary

capital in New York, the company did

what it was expressly forbidden to do,

sell a majority of the stock to Belgians,

with what was believed to be the backing
of China's most feared competitor, Rus-
sia. Besides, the representatives of the
company by their overbearing conduct
had incurred the hostility of the local au-
thorities and people in China. Seven
years passed without any serious effort to

build the road, as only 32 miles had been
constructed, and that merely a branch
line. Under these circumstances the

government gave notice to the company
that it had forfeited its concession by
reason of the sale to the Belgians, but
that it was prepared to repay all the ex-
penditures of the company. The latter

then alleged it had bought back the con-
trol from the Belgians; but it was too
late to re-establish itself in the confidence
of the people of the provinces, and by a
friendly arrangement the Government
paid to the company three times the
amount of its total expenditures and re-

ceived a surrender of the concession.

There is a concurrence of testimony of
American observers on the ground that

the company by its bad conduct and un-
businesslike methods had forfeited all

consideration. Hon. William E. Curtis,

during a recent visit to China, wrote:
"The famous American-China Devel-
opment Company [the Canton-Hankow
Railroad Company] has made a wretched
mess of its concession and has dragged
the honor and credit of American capi-

talists across about 700 miles of Chinese
mud and dust."

Mr McCormick, the agent of the Asso-
ciated Press during the Russo-Japanese
war, just returned from China, in a recent

article in the New York Outlook, says

that the company clearly broke its faith

with the Chinese government, and that its

conduct, more than any other fact of our
intercourse, tended "to destroy American
prestige and damaged every American
enterprise in China." Mr Millard, a
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well-known correspondent, gives in his

book an account of the company, fully

confirming the other American writers

above cited, and concludes : "Thus igno-

miniously terminated the first important

project ever launched under American

auspices in China." It may be added

that, so far from the Chinese being gov-

erned by a spirit of hostility to foreigners

in this matter, the present native com-

pany, under which the railroad is now
being built, is ordering passenger cars

and other rolling stock from American
manufacturers.

The Shanghai riot of a year ago, which

was greatly exaggerated in the press re-

ports and led to the assembling in that

port of the war vessels of our western

powers, including the United States,

grew out of the attempt of the foreign

authorities in the settlement to exercise

control over a Chinese woman charged

with a misdemeanor. A full account of

this riot was given by Mr George Ken-

nan, of this city, then in China, in the

Outlook, in which the Chinese author-

ities were vindicated. Such was the con-

clusion of the American Consul General.

The British Minister for Foreign Affairs,

in discussing the riot in the House of

Commons, stated that the Chinese judge

was right in the case, and that the at-

tempt of the municipal authorities to ex-

ercise jurisdiction was "unfortunately an

act that was not warranted by our treaty

rights. * * * It shows the danger

of encroaching on Chinese jurisdiction in

these foreign settlements."

So far as the anti-American boycott is

concerned, to vindicate the conduct of the

Chinese people there is need only to quote

the language of the President of the

United States in his message to Congress,

in which he says that "in the effort to

carry out the policy of excluding Chinese
laborers, Chinese coolies, grave injustice

and wrong have been done by this nation

to the people of China." And he clearly

states the cause in this language : "The
main factor in producing this boycott has
been the resentment felt by the students

and business people of China, by all the

Chinese leaders, against the harshness of

our law toward educated Chinamen of
the professional and business classes."

The boycott was but the ebullition of

the hour, in which the patriotic spirit of

resentment of the sedate Oriental boiled

over for the time ; but the usual friendly

feeling for America soon reasserted itself,

even before the amendments of the law
promised by the President were voted by
Congress. I venture the assertion that

every fair-minded American citizen ap-

plauded the Chinese demonstration of re-

sentment, and his only regret was a feel-

ing of humiliation that his country should
be guilty of so flagrant a wrong to a

proud but unoffending people.

A great outcry has been raised, espe-

cially in British journals, because of the

creation during the present year of a
new commission of two prominent Chi-

nese officials, called the "Customs Board,"
because it was supposed that it was the

intention to supersede Sir Robert Hart,
a British subject, who for forty years

and more has so successfully managed
the maritime customs. The Chinese Gov-
ernment, however, has given positive as-

surances that it had no such intention.

Sir Robert, who continues at the head of

the customs, has issued a circular stating

that no change was to be made, and an-

other of the evidences of the Chinese
hostility to foreigners is shown to have
no substantial foundation.

The cry of "China for the Chinese,"

which is most heard among the students

returned from Japan and other foreign

countries, has given rise to the fear

abroad that the Empire was on the eve
of another uprising against foreigners,

such as the Boxer outbreak of 1900. For-
eign powers having citizens or interests

in China were advised to strengthen their

navies in those waters, and it was even
said that it was the purpose of our gov-
ernment to reinforce the army in the

Philippines, so as to have an available

force near by for the expected emer-
gency. But such fears thus far have
proved illusory. Notwithstanding the

anti-dynastic societies, the spirit of unrest
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occasioned by the reform measures, the

rice famine, and other disturbing causes,

the past year has been more free than

usual from public disorders—would it be

an invidious comparison to say, less dis-

honored by riots and lynchings than the

United States?

There have been some outbreaks of

race hatred, but they have been due in

large measure to exceptional and local

causes. The Lienchou massacre of the

Presbyterian missionaries was a lamenta-

ble occurrence ; but the missionaries ex-

onerated the authorities from any delib-

erate negligence or sympathy with the

rioters, and full indemnity has been

made for the losses. It appears that

there still remain some vestiges of the

Boxer organization. A correspondent,

writing in August last from the interior

province of Shensi, in which the Court

took refuge when the allied army occu-

pied Peking in 1900, gives an account of

the sudden appearance in a small town,
the scene of the story, of a band of Box-
ers. They assumed a threatening atti-

tude, especially toward the foreigners in

the town, and the latter were compelled to

seek refuge in the yamen or office of the

town magistrate. The Boxers followed,

demanded food from the magistrate, and
also authority to kill the foreigners. By
this time the whole town became com-
pletely terrorized, the merchants closed

their shops, and the people were in a state

of panic. After receiving food the Boxers
withdrew to a large temple in the town,
announcing their intention to kill the for-

eigners and Christians the next day.

Their plan, however, was frustrated

by the opportune arrival of a German
lieutenant, on his way from Mongolia to

Peking. He infused some backbone into

the people at the yamen, and on the fol-

lowing morning he induced a small force,

which could muster only twelve rifles in

all, to follow him to the Boxers' quarters.

Tn the skirmish which ensued, after a

brief parley, eleven Boxers were killed,

many others wounded, and the remainder
taken prisoners. That put an end to the

Boxer troubles in that province. This

prompts me to say that if at the oppor-

tune moment, not a German lieutenant,

but a resolute officer of the law had ap-

peared at Springfield, Ohio, or Atlanta,

Georgia, and laid his hands on or, if need
be, shot down the hoodlum leaders, our

country and our civilization would not

have been disgraced a short time ago
with the barbarities there perpetrated.

REFORM OF FOREIGNERS

It is true that there does exist in China
a certain feeling of resentment against

foreigners ; but, in view of the spoliation

of their territory, the enormous indemni-
ties exacted, and the disposition to es-

tablish a foreign monopoly for the ex-

ploitation of their industries and mines,
it must be admitted that this feeling is not
without some justification. Colonel (Chi-
nese) Gordon said forty years ago that

the Chinese "have suffered much wrong
from foreigners who have preyed on their

country." The occurrences since that

time have intensified this fact. So, also,

the conduct of most foreigners, the mis-
sionaries excepted, in their intercourse

with the natives has been truthfully de-

scribed as masterful, high-handed, and
generally overbearing.

An interesting discussion of this sub-

ject has been going on recently in the

Shanghai News. A native, who signs

himself "A long-gowned Chinaman" and
is vouched for by the editor as a culti-

vated and educated gentleman, has stated

the Chinese side of the question so forci-

bly that I cannot do better than quote

some of his views. In his discussion

with the editor he writes

:

"The movement of what you call the

Young China party, erratic perhaps now
in many ways, has its root in the intense

feelings of the Chinese people that they

have not been fairly and justly treated by
foreigners. The true aspiration at the

bottom of this movement which is claim-

ing China for the Chinese is to ask for a

readjustment of our relations with for-

eigners on a fair and just basis. The
one true and principal object which the

oeoole of China in their hearts want in
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this matter of reform is not so much
railways, not new learning, not European
luxuries, not European civilization—what
the people of China in their hearts want
is to bring about the reform of the for-

eigners in their way of dealing with the

Chinese. A sagacious Englishman in

Hankow once said to me, 'What fools

these people in Shanghai are. Why, if

the Chinese really succeed in their re-

forms, do you think we foreigners in

China would have such a d good

time as we are having now ?' In a word,

the Chinese people want the foreigners in

China to reform by knocking out of their

heads the idea that God has created the

three hundred odd million Chinese for the

British and other nations to trade upon,

to make a living out of them. The only

way to abate the fever and intensity of

feeling against foreigners is to begin the

reform in China at both ends, on the

foreign side as well as on the Chinese

side."

IMPROVEMENT OF THE CITIES

I cannot close this review of the pres-

ent condition of China without a refer-

ence to the improvements going on in

some of the principal cities. These are

very noticeable in Shanghai, in the new,

enlarged, and more attractive public

buildings and private residences, the ex-

tension and improvement of the streets,

and the increased facilities of locomotion

and suburban travel. Shanghai is, how-
ever, under foreign control, and the im-

provement, while an indication of grow-
ing wealth and commerce, is mainly the

development of western enterprise. Of
the native cities, Hankow has shown
much growth and improvement, but the
two cities giving greatest evidence of

progress and improvement are Peking
and Tientsin.

Few things in civilized life are more
repulsive than the interior of a native
Chinese city, and this was especially the
case with Peking until the past few years.

Since the occupation of the allied army,
and especially in the last two years, a

marvelous transformation has taken place

in the capital. The former broad
thoroughfares, undrained, unpaved, and
reeking with filth, have undergone a

wonderful change. In the center there

has been constructed a wide macad-
amized road, with a parking on each side

planted with trees, and next to the houses
a paved sidewalk is laid with curbing and
drain. A system of sewers has been
adopted, and the city presents the appear-

ance of having been thoroughly swept
and garnished. A uniform police force

adds to its city-like appearance. A tele-

phone and electric service has been estab-

lished, and tramways traverse the prin-

cipal streets.

The transformation of Tientsin has

been even more effective and complete.

It received its first impulse under the

International Government which was es-

tablished during the foreign allied occu-

pation, and of which Hon. Charles

Denby, Jr., was the secretary and active

executive officer. The native municipal-

ity, one of the largest in the Empire, has
been so changed that an old resident

absent for a few years would hardly

recognize it. The old wall which sur-

rounded the land side has been entirely

removed and replaced with a wide boule-

vard, paved and planted with trees, and
which extends also along the water front,

with an electric tramway traversing its

whole extent, lined with attractive shops.

The former houses, all of one story, of

unburnt brick or of thatch and reeds

plastered, are giving place to others of

larger proportions and of substantial con-

struction in European style, many of two>

stories, and indicating a degree of com-
fort which could not have been dreamed
of a few years ago. The process of
widening the interior streets, tearing

down walls, and the construction of more
sanitary dwellings, besides improving the

general aspect of the city, has also

greatly improved its health. The light-

ing and police arrangements are of a

similar character, and it enjoys a blessing

possessed by few other of the native-

( Continued on page 709)
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ALL other hunts and drives, bat-

tues, and baggings of big game
are insignificant compared to the

elephant hunt of the King of Siam. It

is an old as well as a picturesque custom
and, surviving to the Twentieth Century
unchanged in all its important features,

is still the delight of the court of Siam,

the capital, and all the water-side country

around old Ayuthia. It used to be an
annual affair, but there have been serious

lapses in this reign, owing one time to the

King's absence in Europe, again to his

little discord with France, and yet again

to his ill health. There are forebodings

lest the great chase be given up of neces-

sity, as time goes on and enterprising

Siam keeps up its irrepressible gait of

modernity. Progress and the new agri-

culture, railway extension and irrigation

are turning the jungle into limitless rice

plains, and the screech of the locomotive

drowns the trumpeting of the wild ele-

phants and scatters them in panic to fur-

ther jungle country.

The royal elephant hunt was a more
serious affair, perhaps, when that majestic

beast was the only means of royal travel on
land, and the elephant corps and elephant

batteries were the corps d 'elite and most
important branch of the army. London-
built landaus on pneumatic tires and auto-

mobiles stand in the palace courts, and
long-range, quick-firing machine guns of

the Japanese pattern are the equipment of

the royal artillery. Save for tradition

and sentiment, for occasional state splen-

dors and parades, the elephant has no

part in Bangkok court life, and the ele-

phant's occupation would be gone were
it not for the survey corps, the road-
builders, and official traveling in the far-

away provinces, and the teak forests and
timber yards, where American overhead
machinery cannot altogether supplant the

intelligent strength of the elephant.

For the great hunts at Ayuthia, site of

the abandoned capital, the hunters go out

weeks beforehand and beat the jungles

for a hundred miles to north and east,

and the cordon of tame elephants slowly

closes around the wild elephants and
drives them in a herd of two and three

hundred and more down to the river

bank, and across to the King's kraal.

The last hunt of this kind was arranged

for the special enjoyment of the Crown
Prince after his return from his studies

at Oxford and his tour of America, and
before he assumed the robes of a

Buddhist priest and spent the regulation

three months in a monastery, in accord-

ance with old Siamese custom. It was
a most successful hunt, and the series of

large photographs, which are reproduced

here, present the different stages of the

hunt and show the herd of two hundred

and fify wild elephants in every pose.

For the hunt week, the court stays in

residence at the near-by palace of Bang-

pa-in, on the river banks, and the diplo-

matic and other foreign guests go up to

Ayuthia on their house-boats, which lux-

uriously lodge them during the time. All

Bangkok that can find foothold, goes up
the fortv miles by train, and all the river-
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side and creek-country people paddle their

small boats and dug-out canoes to the

arm of the Meinam, on which the King's
kraal lies, until dead and buried Ayuthia
by the waters comes to itself again, and
its canals and creeks and water boule-

vards are as crowded as in the centuries

when it was a great capital of Asia.

When the hunters have urged the slow-
moving game out from the jungle to the

river bank, the sight is worth all Siam's
efforts to see. Hundreds of boats hem
the herd, at a safe distance, and while the

hundreds of elephants splash and roll in

the stream, the buzz and shouts of the

thousands of people set the elephants'

nerves on edge, cause them to trumpet
and spout water over their gaunt compan-
ions more fiercely than playfully. There
is contrast enough between the wild
and the tame elephants, standing plump,
benign, and imperturbable on guard be-

hind them, waving their trunks easily,

flapping an ear now and then. It is for

these sleek guardians to lead and steer

their jungle cousins across the meadow
and into the converging approaches to

the kraal. This square enclosure has
solid walls six feet thick, with an inner

stockade of teak logs twelve feet high,

banded together with iron, and set so
closely together that there is barely space
between for the slimmest Siamese to

squeeze through if pursued.
The grand stand, with its royal loge,

from which the King and his guests view
the scene, is built over the north wall of

the kraal ; but, as this position of honor
and fixed Asiatic convention is a bad one
for photographers, the King, who is an
enthusiast over the camera, has had a
special pavilion constructed at one side,

where he maneuvers his instruments,

large and small, with the greatest spirit.

Nearly every one carries a camera to the

elephant hunt, but none snap at royalty,

except by request, in so highly civilized

a country as Siam. At this last hunt, the
King photographed many of the diplo-

matic house-boats as he sped down the
watery reaches, and was delighted when
he caught one favorite envoy unawares.

"Now you snap me !" cried the King, in

amend, and had his boatmen swing his

brass-trimmed, teak house-boat around
and stop it at the right angle and distance.

As the wild elephants crowd up and
into the narrow chute leading to the

kraal, trumpeting and shuffling nervously
in their fright, the scramble and crush
is terrific. After the huge logs have
closed the wicket or portcullis, the tame
elephants go round as an ambulance
corps, assisting bruised and injured ele-

phants to move and rise to their feet and
turning the dead ones over out of the

way. At every hunt several beasts have
their ribs broken and the life crushed out
of them in this crush at the gates ; for

when two frantic elephants try to go
through at once, neither one yields or

draws back, and the strongest and largest

one survives.

After this actual theater panic mildly

subsides and the kraal is filled with the

wild jungle folk, who trumpet and scream
unceasingly, the "elephant doctors" move
about on their trained tuskers and note

the desirable catches. The chosen ones
are lassoed by the foot and made fast to

stakes, and their trumpeting and frantic

efforts to break loose furnish all the ex-

citement the spectators desire. A few
are chosen for the royal stables, but the

rest go the practical, commercial way

—

to the survey camps and the teak forests.

There is great contrast between the

sleek, fat, well-fed and well-groomed
tame elephants, with their quiet dignity,

their benign and easy maneuvers, and
the sorry-looking jungle folk—gaunt,

weather-worn elephants, with visible ribs

and patches of fungus growth—but a few
weeks of care and food, a few scrub-

bings and oilings, transform them, and
they soon acquire the urban manner and
composure.
Every Siamese is a connoisseur and

critic of elephants, and judges unerringly

from the wild herd. First, the creature

should have a good skin, unscarred, of

uniform wrinklings or texture, and as

light in color as possible. His toes

should have black nails and his tail must
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Wild Elephant Broken Away and Fighting Tame Elephant
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The King at Corner of Royal Box Choosing an Elephant
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be absolutely intact. Insignificant as the

elephant's tail is, the want of it renders

the creature impossible and ridiculous

;

and many a promising elephant is re-

jected at the kraal because he has lost his

tail in some jungle fight. A steady, even

gait is necessary for the elephant to be

used in traveling.

When the wild elephants have been

chosen and made fast to stakes, they

sometimes break loose and wreak their

frenzy on the first animal in sight, and
battles royal between fierce tuskers often

enliven the after-hunt. Then the air

rings with the shouts of the people and
the Siamese thinks he has had a royal

holiday indeed.

When the final choice has been made
and the rejected elephants are turned

back into the meadow, fed and freed, the

King rises and goes to his boat. The
King of Siam is one of the most kingly-

looking men now gracing a throne

—

"the handsomest man in Asia," many of

the diplomats call him—and in his white
military uniform he steps off at a pace
that puts the royal umbrella-bearer at a

dog-trot to keep up with the strenuous

ruler. At sight of the King in his Euro-
pean clothes, under his Asiatic umbrella,

the people sink on their heels and remain
in pose of reverent humility until he has

passed. Then the people, who have en-

joyed the holiday to the full, take a fresh

betel quid, tuck up their panungs, paddle

away or wade the stream, and Ayuthia
becomes again but a busy water village

near some ruined temples in the jungle.

LATIN AMERICA AND COLOMBIA

By Hon. John Barrett

United States Minister to Colombia

WHILE appreciating greatly the

honor of an invitation to

open the lecture course of

the National Geographic Society and
thanking you for giving me that honor,
it is necessary to express a word of ex-

planation and excuse. Although I have
studied South America in general and
Colombia in particular with great care

for many years, I honestly feel that there

must be many people in this audience who
are more familiar with the subject and
who could give you a better discussion.

For example, I see present here tonight
the new Minister of Colombia, Senor
Don Enrique Cortes, one of the most
distinguished men of that country, who
could entertain you with a more accurate
description of his wonderful republic

than it is possible for me to do.

Inasmuch as your course includes other
addresses on South America, such as

those of my colleague, Mr Tee, Minister

to Ecuador, on that country; Dr Cal-

deron, Minister of Bolivia, about his re-

public, and Mr Johnson, concerning the

Panama Canal, it has seemed fitting that,

in the first part of my talk tonight, I

should take up some general references

to all Latin America, and more particu-

larly because South America has come
so prominently before us on account of

the remarkable visit of Secretary Root
to the capitals of that part of the world.

the; visit of secretary root

Too much emphasis cannot be laid

upon the character and significance of

Mr Root's tour of South America. It has

not been fully appreciated in the United
States. The natural modesty of the Sec-

retary of State has kept him from de-

scribing the cordiality of the treatment he
received at the hands of the South

An address before the National Geographic Society, November 9, 1906.
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Americans. The press of the United

States, while following Mr Root's trip,

failed to catch the spirit and greatness of

the reception, as was plainly shown by

the South American press. We of North
America should be profoundly grateful

to all South America for the way it re-

ceived Mr Root. It was a splendid com-

pliment to us, which we have failed to

reciprocate in any expression of approba-

tion. Many of you remember the honors

showered upon Admiral Dewey when he

arrived in this country after his Philip-

pine achievements. It is no exagger-

ation to state that Mr Root was greeted

with a Dewey reception in every capital

of South America which he visited.

There was no lack of real enthusiasm in

the cheers and plaudits of the throngs

that bade him welcome. Those of us

who have lived in South America know
the difference between a reception that is

heart-felt and one that is perfunctory.

In no place was the reception of our

Secretary of State perfunctory.

In each capital and city where he was

the guest he was given every attention

possible. Had he been the President of

the United States or a European mon-
arch, more could not have been done for

him. The South Americans were grate-

ful, and wished to show their gratitude,

because we sent to them one of our great-

est men. They appreciated the fact that

he is the premier of our cabinet ; that he

is regarded as one of our ablest lawyers

as well as being a high-class and distin-

guished politician, and that he represents

the intellectual as well as the material

side of our progress. In short, they

looked upon him as the best we could

send, as an ambassador of good will, next

to the President himself. Heretofore
every South American country had been
visited by princes and distinguished

statesmen of different European coun-
tries, but the United States, in the pass-

ing of years, had seemed to neglect South
America, as if it were not worthy of the
recognition which Europe had given it.

When, therefore, the United States,

through the sagacity of President Roose-
velt, arose to the occasion and sent one of

its foremost statesmen, South America
returned the compliment with a reception

unsurpassed in the history of the Western
Hemisphere. Now it behooves the

United States to take advantage of what
Mr Root has done by fostering in every
way a movement throughout our country
for greater intercourse and acquaintance
with Latin America, from Mexico to

Argentina.

A LATIN-AMERICAN MOVEMENT NEEDED

The time is at hand that calls for what
might be termed a widespread Latin-

American movement in the United States.

The commercial and economic possibil-

ities and social conditions and progress of

our southern neighbors invite our imme-
diate and particular attention. To say

that it may be "now or never" with
North American prestige and trade in

Central and South America is not a state-

ment of an alarmist or pessimist. It is a

simple and logical conclusion drawn from
a thorough study of the actual situation.

There never was a period in the history

of the relations of the United States with
her sister American republics that af-

forded such combined opportunity and
necessity as the present for the develop-

ment not only of our moral influence, but

of our commercial interests. On the other

hand, there never was a time when Euro-
pean nations and business interests put

forth such efforts as they are now legiti-

mately exerting to increase their own
prestige and trade in South America.
Although the situation should be one of

closest rivalry, where the United States

can and ought to win, if it does not give

Europe too long a start, the advantage
now is decidedly with the latter. There
is no gainsaying the fact that Latin

America today is strongly inclined to be

more sympathetic, in its actual likes and
dislikes, with the old world than with the

United States, because of plain reasons

of race, language, and association.
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Hand Propelled Freight Boat for Shallow Tributaries of Magdalena—I^arge river

steamer in background

LATIN AMERICA MAKING RAPID PROGRESS

Many of our sister republics are now
making a progress that challenges the

attention and respect of the world. Some
of them are going forward with such

splendid energy that they are running a

close race with the past records of the

United States and the present achieve-

ments of Japan. Others are on the verge

of a progressive growth that will aston-

ish skeptical critics of the Latin race and
delight knowing admirers of their latent

possibilties.

Tn short, it is safe to predict a forward
movement during the next decade for the

Latin American republics that will give

them a position and prominence among
the nations of the earth not thought pos-

sible a few years ago. It will bring to

them a commerce for which the United
States and Europe will compete with

every resource at their command.

APPRECIATION OF EATIN AMERICA

The speaker admits that he seems to

talk with an element of prejudice.

Frankly, he likes Latin America and the

Latin peoples ! The more he sees of

them the better he respects them. Would
that more North Americans could become
better acquainted with South Americans,
study more intimately their impulses, am-
bitions, hopes, achievements, and see

things from the Latin-American stand-

point. Otherwise expressed, it would be

a signal blessing to international Pan-
American accord, and it would inaugu-

rate immediately a new era in the rela-

tions of the United States with her sister

American republics, if, in thinking, writ-

ing, and speaking of them, their peoples,

and their politics, we could follow the old

Biblical adage and remove the beam from
our own eye before looking for the moat
in that of the Latin American.
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Grand Procession in Bogota on Occasion of the Feast of Corpus Christi, with every-
body kneeling at special signal of bell in cathedral
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Small River Steamer for Tributaries and Canals of Magdalena River

A CRITICAL TIMS FOR THE UNITED STATES

The United States has reached a most
critical period in its relations with Latin
America. What is done or accomplished
during the next two years may determine
forever the relative position of North
American trade and prestige in Central

and South America. The recent Pan-
American conference in Rio Janeiro and
the unprecedented visit of Secretary Root
to South America should awaken suffi-

cient interest throughout the United
States in this part of the world to inspire

our people in general, and our news-
papers, our manufacturers, our mer-
chants, our congressmen, our travelers,

and our students of foreign intercourse

in particular, to a new and active appre-

ciation of the Latin-American republics.

Without half the reason we have for

improving the opportunity, European
commercial, financial, and diplomatic in-

terests, with commendable judgment and
.-spirit, which we cannot criticise but must

admire, are alive to the situation and
doing everything legitimately in their

power to retain a hold of which they can-

not be dispossessed. They keenly realize

the present and future possibilities of the

material and economic exploitation of

Latin America, and they are leaving no
stone unturned to gain the necessary ad-

vantages before the manufacturers and
tradesmen of the United States suddenly
become aroused to the situation and com-
pete for its control.

FACTORS UNFAVORABLE TO NORTH
AMERICA

A great factor unfavorable to North
American trade and influence in Latin
America is the essential difference in lin-

eage and language; but this point is little

appreciated. The power of similarity in

race and tongue is mighty. Kinship in

these respects brings men closer together.

It makes them more sympathetic, and this

counts much in Latin countries. The
average North American, instead of care-
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Bogota is Situated at the Foot of the Mountains on a High Plateau

fully studying methods of counterbal-

ancing these adverse conditions to his

progress in Latin America and of adapt-

ing himself thereto, undertakes an inde-

pendent line of action, and ultimately

fails in his purpose.

A second great factor is corollary to

the first, and it is one of which, in our
seeming abundance of knowledge and
self-confidence, we are lamentably igno-
rant. Frankly termed, it should be called

the "holier than thou" attitude too com-
monly and persistently assumed by North
American statesmen, newspapers, writers,

travelers, and business agents when dis-

cussing or dealing with Latin America.
In other words, the people of the United
States have too often and too persistently

and characteristically "patronised" the
peoples, customs, institutions, achieve-
ments, and governments of their sister

American nations. Per contra, we should
give Latin America more credit for its

actual and praiseworthy progress in de-

veloping stable national and municipal

government, in promoting both high

class and general education, in making its

own excellent literature, historical and
romantic, in advancing scientific investi-

gation and invention, in solving grave
social and economic problems, and com-
prehensively striving under difficult con-

ditions to reach a higher standard of

civilization.

OUR IGNORANCE OF LATIN AMERICA

How few North Americans realize that

Latin-American history during the last

four centuries is replete with incident and
event, names and results, that compare
creditably with those of the United States,

Europe, and Asia ! How few know the

names of the great heroes, statesmen,

writers, and scholars who have figured

prominently in evolving the Latin Amer-
ica of today! How few are aware that

the principal countries and capitals of
Latin America have groups of eminent
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scholars, scientists, and philosophers, as

well as universities and professional

schools, which are no less advanced than

similar groups and institutions in the

United States and Europe!
How few North Americans, moreover,

of high position in public life, in literary,

scholastic, and scientific circles, visit

Latin America and exchange courtesies

with their fellow-statesmen and students,

as they do with those of Europe! No
greater blessing to Pan-American accord

could now be bestowed than an exchange
of actual visits and views of the leaders

of Pan-American thought and action.

Latin America is too much accustomed to

seeing and meeting only those North
Americans who are intent on making
money, securing this and that concession,

and thinking only of selfish material con-

siderations and a return, with pockets

filled, as soon as possible to the United
States.

A change, a renaissance in higher-class

association, acquaintance, and friendship,

will not only start an era of good will and
better mutual appreciation, but indirectly

prove of extraordinary advantage to com-
merce and trade. European countries

long ago realized the distinct advantage
of such intercourse with and knowledge
of Latin America, and have improved
every opportunity to promote more inti-

mate acquaintance.

NORTH AMERICANS MUST EEARN SPANISH

As to language, it is difficult to speak
with patience. So small is the percentage

of North Americans visiting Latin Amer-
ica, on business or pleasure, who speak
Spanish, Portuguese, or French, that it

is a wonder they make any progress in

their plans. Ninety-five per cent of the

Europeans who go to Central and South
America understand one of these tongues.

French is mentioned because nearly all

the well-educated Latin Americans speak

that language. This subject requires no
argument ; it is simply impossible for the

North American who knows none of

these languages to become thoroughly

"simpatico" and to master the Latin point

of view in either commercial or political

relations. I would that both our busi-

ness schools and regular colleges might
make the study of either Spanish, French,
or Portuguese compulsorv in order to

receive a diploma. Portuguese is more
important than is generally regarded, be-
cause it is the working language of Bra-
zil—and Brazil today is taking rank as
one of the great nations of the world ; but
the average well-to-do Brazilian also
speaks French.

LACK OF FAST STEAMSHIP FACILITIES

In studying the causes that act as de-
terrents to Pan-American accord, we
must emphasize the lack of first-class

passenger and mail steamship service,
such as characterizes the systems of com-
munication between Europe and Latin
America. The long-established and well-
defined association of Latin Americans
with Europe has been immeasurably en-
couraged by the excellence of steamship
facilities, which have given them ready
access to the satisfactory conditions found
there, in turn for business transactions,
education of families, and enjoyment of
leisure and travel. If the average mer-
chant and traveler of South America
could reach New York with the same
comfort and speed that he can proceed to
Paris, there would be at once a vast and
radical change in the situation favorable
to the United States.

This statement is not made as an argu-
ment for a "subsidized" merchant marine.
The speaker is not discussing the pros
and cons of that mooted issue. He is

simply stating a fact and describing a

situation. That there is not one -first-

class fast mail and passenger steamer run-
ning between New York, in the United
States, and such important South Amer-
ican points as Rio Janeiro and Buenos
Aires was given glaring prominence by
the experience of the delegates to the

recent Pan-American conference in Rio
Janeiro. Only a few could obtain ac-

commodations on the one little vessel



7 00 The National Geographic Magazine

a ?

S o
O

n

'tfl

a

a

o
o
u
<u
+-»

tn

'a

a

o
O
W
a
o
Q
u
O
<fl
<u

CO



Latin America and Colombia 701

that, with its sister boat, makes monthly
trips to the great capital of Brazil. All

the others were forced to go via Europe,
where six different lines provide a score

of splendid, modern, up-to-date, fast

ships between the principal ports and
those of South America.
No Latin-American merchant or capi-

talist is going to North America on a slow
semi-cargo boat, with limited accommo-
dations, when there are numerous fast

steamers bound for Europe with as fine

arrangements as the transatlantic liners.

This is axiomatic ; but it means the loss

of millions of dollars of trade to the

United States every year, according to

the direct testimony of South Americans
themselves ! It is true that there are ex-

cellent freight steamship facilities be-

tween North and South American ports,

but they do not meet the passenger re-

quirements any more than would a purely

railway freight service suit the traffic be-

tween New York and Chicago.

REVOLUTIONARY MOVEMENTS EXAG-
GERATED

Too much importance is now attached

in the United States to the idea that rev-

olutions prevail all over Latin America,
and that therefore commerce and invest-

ments are insecure. This conception of

Latin America as a whole is entirely

erroneous, and does our progressive sister

republics a great injustice. The conti-

nent of South America today is free of

serious insurrectionary movements, with
few, if any, indications of more civil

wars. The tendency of public opinion
and the powerful influence of large busi-

ness interests in such great nations as

Mexico, Brazil, Argentina, Chile, and
Peru are all against revolutionary move-
ments, and, although now and then some
slight sporadic attempt shows itself, it is

most difficult for it to grow into dan-
gerous proportions. Then, again, the

gridironing of these countries with rail-

ways permits the immediate sending of

troops to any place and crushing without

delay incipient revolts.

COLOMBIA: A LAND OF GREAT POSSIBILI-

TIES*

Turning now to the direct considera-

tion of Colombia as a land of great possi-

bilities, I wish first to invite your attention

to its remarkable location. Colombia is

the only South American country that

borders on both the Atlantic and Pacific.

It therefore holds a position of strategic

value in the development of its commerce
and in its relationship to the Panama
Canal possessed by no other Latin-

American nation. It is the nearest South
American country to the Gulf and Atlan-

tic ports and to the Pacific ports of the

United States. It is the only South
American country that has direct access

by water to both the Atlantic and Pacific

shores of Central America and Mexico.
It is the one South American republic

that will benefit more than all others by

the construction of the trans-isthmian

canal. It has in all a coast line of 1,200

to 1,500 miles—about 700 miles on each

coast, including the windings of its prin-

cipal bays and sea inlets. Along both

the Atlantic and Pacific shores are one or

two excellent harbors, with lesser ones

that can be improved by dredging or the

building of jetties. In short, it is splen-

didly equipped by location to develop a

large foreign trade. To give a practical

idea of the location of Colombia to the

United States, it is well to bear in mind
the following facts

:

( 1 ) The least distance between Colom-

bia and the United States is only 950-

miles.

(2) From Cartagena to Tampa, Flor-

ida, is less distance by sea than from New
York to St Louis by land.

(3) From Cartagena to New Orleans-

is only 1,400 miles, or four days' easy

steaming.

(4) From Barranquilla, another Co-

lombian port, to New York is almost a

straight line, due north, less than 1,900

miles and five days' easy steaming.

For a map of Colombia see the map of South'

America in the August, 1006, number of the
National Geographic Magazine.
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Street'Scene in Bogota

(5) Colombia is nearer than Panama
to the majority of Atlantic and Gulf ports

of the United States.

THE AREA OF COLOMBIA

The average North American does not

appreciate the size of Colombia. Inas-

much as there are eighteen Latin repub-

lics, there is a tendency to think that all

of them must be small. Nothing better

proves the material possibilities of Colom-
bia than to consider its great area. The
best estimates, based on the most recent

surveys, give Colombia an area of nearly

500,000 square miles. The following
comparisons may enable you to form a

clearer idea of her extent:

(1) Colombia is larger than Germany,
France, and Belgium combined

;

(2) Larger than all the coast States

of the United States from Maine to Flor-

ida united

;

(3) Larger than Illinois, Indiana,

Michigan, Wisconsin, Minnesota, Iowa,

Missouri, Kentucky, and Tennessee
merged in one State;

(4) As large as California, Oregon,
Washington, Idaho, and Nevada, to-

gether.

THE CONFORMATION AND CLIMATE OF
COLOMBIA

The land conformation of Colombia
provides it with a variety of climate that

adds immeasurably to its potentialities.

Notwithstanding the fact that Colombia

is all in the tropical zone and has a con-

siderable portion very near the Equator,
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there are large sections that have a tem-

perate climate in the real sense of the

word, where are raised all the products

of the temperate zone and where men live

and work under as healthful conditions

as they do in the northern part of the

United States. The Andean mountains,

or Cordillera, on entering Colombia from
Ecuador divide into three ranges, respec-

tively the Eastern, Central, and Western
Cordillera. On these are numerous high
plateaus, where the principal cities of the

interior are located and whose population
is prosperous and progressive. There
are numerous level and rolling highlands
in Colombia where the thermometer
seldom goes above 75 degrees Fahrenheit
or below 55 degrees. At elevations of

between 5,000 and 10,000 feet, this tem-
perature and agreeable climate is found,
and the area of this section would cover
that of the New England States with
New York and Pennsylvania combined.
The traveler who visits either the At-

lantic or Pacific coasts of Colombia with
their sea-level altitude and their tropical

heat gains an entirely wrong impression
of what he would find if he journeyed
into the interior. Colombia will never be
fully appreciated or understood until it is

gridironed with railroads, so that visitors

can go immediately from the seacoast to

the higher sections in the shortest possible
time.

Speaking of the conformation of Co-
lombia reminds me to comment on the
marvelous scenery that charms one's eyes
as he travels over the different parts of
the Republic. It has been my privilege to

view the best panoramas of the United
States and Canada, of Switzerland, and
the Himalayas in India, but I have never
seen anything to equal the variety,

grandeur, and exquisite beauty of the
vistas of the Colombian Andes. When,
by the construction of the Panama Canal
and by favorable conditions of steamboat
and railway travel, it will be possible for
American tourists to go there with facil-

ity and comfort, Colombia will become
one of the most-visited countries, both on
account of the scenerv and climate.

A THOUSAND MILES ON MULE BACK

Perhaps it is possible for me to speak
on this matter with some authority be-

cause of the recent overland journey
which I made, accompanied by Mr Mah-
lon C. Martin, a prominent American of

Bogota, from the capital of Colombia via

Quito to Guayaquil, Ecuador. Although
the first object of this journey was to

meet Mr Root on the west coast of South
America, a secondary purpose was to

study, and be able to report upon, an
important section of South America never

before traveled or visited by a North
American official, but which will have a

vast material and industrial development
upon the opening of the Panama Canal.

We traveled in all 1,500 miles, of which
1,100 miles were on mule back. We
spent 31 continuous days in the saddle

and four days on railroads, in steamboats,

and in automobiles. The details of this

trip along the "ridge pole of the world"
will be reserved for another address

which your society has asked me to de-

liver.

HOW TO GET TO COLOMBIA

Naturally one of the first questions

asked in regard to Colombia is how one
gets there and how he reaches the capital.

The regular route is as follows : One goes

from New York to either Barranquilla

or Cartagena, on the Caribbean coast.

There are at present no steamers running
direct to these places without stopping at

other ports, but there are two or three

lines, notably the Hamburg-American,
with the Atlas service, and the Royal Mail,

which touch en route south at Kingston,

Jamaica, and either at Colon, Panama, or

Port Limon, Costa Rica, as well as at

Kingston, returning north. The trip

usually requires, on account of stops,

about nine days.

At Barranquilla the river steamer up

the river can be taken, or, as some prefer,

it is possible to go to Cartagena, and then

by rail across to a town called Calamar,

on the Magdalena river, where the river

boat, in turn, is boarded. Many persons
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visit Cartagena in order to see the city,

as it is one of the most interesting, his-

torically speaking, in all the Western
Hemisphere. No other city in North or

South America has such wonderful walls

as those constructed in Cartagena by the

Spaniards several centuries ago, at a cost

of two or three hundred millions of dol-

lars. They are still standing, in almost

as good condition as when constructed.

The journey up the river consumes from
six to ten days, according to the condition

of the river. Navigation stops at a town
called La Dorada, where a short railroad

carries the passenger to Honda. At
Honda it is possible to transfer to an up-
river, or smaller, steamer and proceed for

a two days' journey to a town called

Giradot, where begins the railroad that
will eventually reach Bogota. At the
present time this railroad reaches a point
where there must be a mule-back ride of
from seven to eight hours to Facatativa,
the railroad station on the plateau of Bo-
gota, which, after a run of thirty miles
across the savanna, lands one in the
capital.

The more common route, however, is

that from Honda direct to Bogota, a dis-
tance of about eighty miles, or two and a
half days' traveling on mule back. It is

aot as difficult as it would seem, and is

interesting because of its novelty and the
beautiful scenery. Mules can always be
obtained in abundance to carry both pas-
sengers and baggage. Trunks and pack-
ages should not weigh altogether, for one
mule, more than two hundred and fifty

pounds, and should be arranged so that
no one piece would weigh more than one
hundred and twenty-five pounds. In this
way two pieces of baggage are carried
on one mule's back. Steamer trunks
should always be taken instead of large,
bulky ones. Heavy trunks and freight
must be shipped up the river, to be landed
at a point where they are carried by carts
to Bogota. Honda is approximately 600
miles tip the Magdalena River and Bo-
gota is practically a 700-mile journey,
requiring about two weeks' travel, from
the seacoast. Women make the journey

almost as frequently and easily as men,
and there is no reason why American
women wishing to go to that part of the

world should not undertake the trip as

well as men.

BOGOTA, THE CAPITAL OF COLOMBIA

Bogota, the capital of Colombia, is one
of the most interesting cities in all Latin
America. With a population of 125,000
and beautifully located on the edge of

the plateau, in an excellent climate, it al-

ways proves an attractive place of resi-

dence. The social conditions are partic-

ularly pleasing. Nearly all the high-
class people with whom one comes in con-
tact live in beautiful homes, are well edu-
cated, have traveled abroad, and speak
French as fluently as they do Spanish.
There is a vigorous literary, artistic, and
musical element, which exercises a favor-
able influence on the refined progress of

the nation. There are excellent colleges

and general schools. The clubs are cen-

ters where the cleverer men of the capital

gather. There is opportunity for the en-

joyment of sports, especially in such
forms as tennis, polo, and riding horse-

back. Dinners and balls are given with
an elegance that would be a credit to

Washington or New York, while the

women dress with as much taste and re-

spect for the latest fashions as the women
of our home capital. It is not possible

for me to speak in too strong terms of the

charming hospitality and kindness of as-

sociation which I experienced during my
stay in Bogota as United States Minister.

PRODUCTS OP COLOMBIAN SOIL

Considering now some tangible facts

about the resources and possibilities of

the country, it is well to note the prin-

cipal products of Colombian soil. In the

so-called "hot country" we find coffee,

cocoa, sugar, tobacco, indigo, cacao, ba-

nanas, vanilla, corn, rice, beans, yucca,

oranges, lemons, pineapples, alligator

pears, and other tropical fruits growing
in splendid abundance. Then in the for-

ests are cedar and mahogany, dyewoods,
vegetable ivory, Peruvian bark, rubber
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trees, sarsaparilla, cocoa, ipecacuanha,

gums, resins, and rare orchids. Cotton
will grow readily in the open, but so far

it is little cultivated, while on the warm
uplands are cinchona, wax palms, balsam
of tolu, vine of the cross, and the arisa in

the forest, and corn, barley, wheat, pota-

toes, etc., in the plantations.

To describe further the products of the

cooler plateaus of Colombia would simply

be to name those of northern United
States and Europe, but the oddity and
advantage of it all to Colombia is that

the hot and cold zones are in such re-

markable and accessible proximity. We
do not think of Colombia as a cattle

country, but I have seen as fine beef on
the hoof in both the hot and cold sections

of the Republic as can be raised on our
western plains. The day is not remote
when Colombia will be supplying the

New York market with meat, and it

should supply the present and future de-

mands of the Panama Canal Zone not

only with beef, but with all other kinds

of fresh natural products.

MINES AND MINERALS

Now let us note the ever-fascinating

subject of minerals and mines. Colom-
bia would be a rich country if dependent
only on its agricultural and forest wealth,

but it has a vast supply of minerals and
precious stones that alone would make
it a land of immense riches. If coal ever

gives out in the United States, there is

enough in Colombia to supply the world
for centuries. It is found in many dif-

ferent parts of the Republic, including

Cali, in the Cauca, on the Pacific, and also

near the Atlantic coast, while there is so

much soft, or bituminous, coal in the

mountains around Bogota that the nu-
merous mines running into their sides

here and there remind one of giant

gopher holes.

There are also indications of anthracite

deposits which may rival those of Penn-
sylvania. So far, these have not been
developed, because the natives do not un-
derstand or like hard coal.

Gold is mined in the States of Anti-
oquia, Caldas, Tolima, and Santander in

richly paying quantities, and experts de-
clare that some day there will be a
"boom" here like those of the Klondike,
California, and South Africa. Silver is

found in Antioquia, Cauca, and Tolima;
copper in Boyaca; platinum in Cauca;
petroleum in Tolima; while lime, alum,
chalk, magnesia, sulphur, marble, as-

phalt, cinnabar, lead, and quicksilver ore
are found in large deposits in many parts

of the country.

At Pradera, not far from Bogota, iron

and coal are side by side in such vast

amounts that costly iron works have been
erected, and it is now proposed to under-
take the manufacture of steel by the Bes-
semer process.

Special mention should be made of the

famous Musa mine, which provides the

best and largest number of emeralds of

any mine or mines in the world. It is

one of the principal sources of income of

the Republic, and as it is further devel-

oped it will be all the more valuable.

Practically the only sure source of supply

for the emerald demands of the world is

the Musa mine. It is today one of the

guarantees which the Colombian govern-
ment uses for its credit abroad.

EXPORTS AND IMPORTS

Today Colombia is selling to the United

States such exports as coffee, hides, alli-

gator skins, goat skins, gold bars and
dust, rubber, tobacco, and balsam of tolu,

heron plumes and other feathers, straw

hats, bananas, cocoanuts, chocolate, ivory

nuts, quina, platinum, dyewoods, cedar,

mahogany, orchids, etc. The value of

these exports to the United States in 1905
approximated $6,300,000 in gold. This

amount will be tripled when Colombia is

started on an era of permanent peace and
the national productiveness is accordingly

increased.

Colombian imports from the United

States include flour, kerosene oil, agricul-

tural implements, mining and sugar refin-

ing machinery, railroad and steamboat
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equipment, novelties of all kinds, shoes,

matches, arms, sporting goods, hardware,

dyes and chemicals, toilet articles, some
lines of cotton cloth and clothing, paper

and printing supplies, etc. ; but, excepting

the first of these items, the greatest quan-

tities are supplied by Europe. Imports

from the United States in 1905 amounted
in value only to $3,700,000, although the

grand total of foreign imports amounted
approximately from $12,000,000 to $15,-

000,000.

FIELD FOR SPORTSMEN AND SCIENTISTS

The true American who loves sports-

manship and hunting for the exercise and
rest, or the professional explorer and
hunter who seeks new fields and prey,

will find in Colombia unrivaled oppor-
tunities for pleasure or adventure. In
the tropical and semi-tropical forests

roam the jaguar, puma, bear, amarillo,

tapir, peccary, sloth, deer, opossum, and
cary. In the trees can be seen monkeys
and a multitude of bird species, like con-

dors, parrots., cockatoos, toucans, bush
turkeys, or grouse, and humming birds.

In the rivers are legions of alligators and
iguanas, while along the coast there are

numerous turtles. Cranes and storks fly

over the damp lowlands and boa-
constrictors crawl through the rank veg-
etation. In the higher and colder coun-
try are deer, foxes, mountain lions, and
tigers, and along the lagoons and among
the fields duck, snipe, and pigeons.

The geologist, mineralogist, botanist,

forester, and average scientist, moreover,
can always find abundant lines of study
and investigation respectively in the geo-
logical formation, mineral deposits, flora

and tree growth, and general physical
characteristics of Colombia. In this con-
nection it must be remembered that the
great Humboldt found this part of South
America the most interesting of his trav-

els. The National Museum in Bogota
contains rare specimens of fauna, flora,

mineral and geological development
which interest both the layman and the

specialist.

GENERAL OBSERVATIONS

Before this discussion is at a close

there are a few different points to which
reference should be made. First, I de-

sire to speak feelingly and in the highest

terms of the President of Colombia, Gen-
eral Rafael Reyes. He undoubtedly
stands out today as one of the foremost
statesmen in all Latin America. Against
heavy odds he is struggling bravely and
manfully to evolve Colombia into a con-

dition of permanent peace and prosperity.

The terrible heritage that Colombia re-

ceived from its last civil war, by which
her land was reduced to a condition

almost of poverty and more than one
hundred thousand able-bodied heads of

families were lost in battle, is a heavy
handicap ; but, if he keeps his health and
is backed up by his people, he will be sure

to place Colombia in the front rank of

Latin America. Many criticisms are con-

tinually hurled at him by those who are

not familiar with his high policies and
with the obstacles that are in his path,

but all those who have the best interests

of Colombia at heart repose confidence in

General Reyes' sincerity, ability, and
patriotism.

Another point to bear in mind in con-

nection with Colombia is the establish-

ment of the Pan-American Railway con-

nections. The great need of Colombia is

railroads. It is interesting to note that

many railroads are now in course of con-

struction, and when these are completed
they will do much for the progress of the

country. One of the most important
lines of approach from the coast to the

interior is that from Buenaventura, on the

Pacific coast, by the way of Cali and the

Cauca Valley, and then on to the Medel-
lin, the prosperous capital of Antioquia,

which is being built by two Americans,
Messrs Alfred Bishop and Edward
Mason.

Finally, for the benefit of those who
wish to study carefully the Republic of

Colombia and form a broader idea of the

country than this cursory talk has given

them, I desire to call their attention to the
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reports and pamphlets of the Interna-

tional Bureau of American Republics of

this city, which is always doing its best

to bring about closer acquaintance and
relations between the United States and
the Latin-American nations. It is also a

pleasure to commend the excellent reports

of the United States Consul General at

Bogota, and the consuls at Barranquilla,

Cartagena, and Cali, which are published

in the "Commercial Relations of the

United States" and the "Daily Consular
and Trade Reports" issued by the Bureau
of Manufactures, Department of Com-
merce and Labor.

PRESENT CONDITIONS IN CHINA
By Hon. John W. Foster

{Continued from page 672)

cities, of an abundant supply of pure
water, introduced by the International

Government. With these improvements
there has come an intense activity in

business. This renovation of the native

Chinese cities must have a marked in-

fluence in strengthening the reform
movement in all the departments to which
I have referred.

CONDITION OF MANCHURIA

In one respect the country still suf-

fers from the effects of the Russo-
Japanese war. Manchuria continues to

be held by the two belligerents, greatly

to the injury of foreign trade, and espe-

cially of that of the United States. Until
Chinese sovereignty is restored and
custom-houses are re-established, foreign
commerce, except that of Japan and
Russia, is practically excluded from that

vast region. The responsibility for this

unsatisfactory condition seems to rest

upon Russia. Soon after the war closed

the Japanese government sent a special

embassy to Peking, and a treaty was
made adjusting all questions with China
growing out of the war. The negotia-

tions with Russia to the same end have
not yet been concluded, owing, it is said,

to the unreasonable demands of the lat-

ter ; meanwhile foreign commerce suf-

fers and the Chinese erovernment is ex-

cluded from its sovereign rights in its

own domain.
Dr Morrison, who has recently re-

turned to Peking from a visit to Man-
churia, reports as a result of his obser-

vations that Japan is faithfully fulfilling

its obligations with regard to the with-

drawal of troops and trade matters. Dur-
ing the last summer a commission of

British and American merchants of

Shanghai visited Manchuria to look into

the trade conditions, and in their report

they vindicated the Japanese government
from purposely interfering with or plac-

ing any obstacles in the way of foreign

commerce with that important part of

the Chinese Empire. Chinese custom-
houses are now being established at

Dalny, Newchwang, and other southern

ports ; but so long as Russia holds posses-

sion of the northern section and allows

the free import of Russian goods, other

foreign countries will be placed at a dis-

advantage. At present the prospect is

very unfavorable for the Chinese govern-
ment to regain its control of the vast and
productive province of Manchuria, the

ancient home of its present dynasty.

INFLUENCE OF OTHFR NATIONS

In the time allotted for this lecture it

will not be possible to speak in any de-

tail of the part already taken and to be
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taken by foreign nations in the reforms

and transformations in China which we
have been considering. The greatest

factor has been Japan, not so much
through its direct interposition as by its

example and achievements in its use of

western methods. Its proximity and its

ability to aid in the reforms, especially

in education and in military development,

are likely to make its people the most
active foreign participants in the regen-

eration of China, although in some parts

of the Empire there have been manifesta-

tions of hostility to Japanese activity in

its affairs. It is to be borne in mind that

whatever impress is given by Japan will

be in the methods of western civilization,

for it is through these she has grown
powerful. I do not think that Japan or

any other one foreign power is likely to

exercise a dominating influence in

Chinese affairs. The race has in the

past ages demonstrated its cohesive

power and its ability to maintain a dis-

tinctive nationality, and the reforms now
in progress will tend to give it greater

cohesion and independence.

It is gratifying to note that the gov-

ernment of the United States has always

maintained toward China a disinterested

friendship. The outcry against Chinese

immigration has led Congress at times to

harsh legislation, but our diplomatic re-

lations with that country have ever been
harmonious, and at times in critical

periods our attitude has been most help-

ful to that Empire. This was notably

the case during the Boxer troubles and
at the outbreak of the Russo-Japanese
war. Our commercial relations, for a

few months only disturbed by the boy-
cott, are destined to increase with the

development of that country and the

large number of new places opened to

foreign trade. It is also pleasant to be
assured that, notwithstanding the late

rumors of hostility, the American mis-

sionaries are prosecuting their work with
less opposition than ever before, and that

they are being most useful in aiding in

the great educational movement. The
legation in Peking reports to the State

Department that "the missionaries have

every reason to be proud of their past

record as educators in China, for al-

though their influence has been indirect,

the present movement owes very much
more to them than appears upon the sur-

face."

CONCLUDING COMMENTS

The work of reform upon which China

has entered is a herculean one. Many
well-informed foreign observers predict

that the movement will break down and
the reaction will bring the country back

to its ancient conservative ways. There
are no doubt many obstacles in the way
of success. The Chinese are attempting

to bring about in government and society

in a very few years what it required cen-

turies for the Anglo-Saxon and other

European races to achieve. I have re-

ferred to the deliberation with which

Japan emerged from her conservative

ways and placed herself abreast of mod-
ern civilization.

But the very example of Japan makes
it possible for China to accomplish the

same task more speedily. It is said that

the action of Japan in calling to her aid

foreign experts in the different depart-

ments of reform should be followed by

China. I think it would be wise for her

to do so to a limited extent. But the

situation is different today from that of

Japan forty years ago. She had suf-

fered few outrages at the hands of for-

eigners and felt little or no resentment

toward them. Then none of her public

men had been educated abroad, whereas

China has thousands of subjects who
have been educated in America and
Europe in all departments and are well

able to lead in the reform movement.
There is no doubt a spirit of unrest in

the Empire which the anti-dynastic secret

societies are fomenting, and the country

is exposed to the dangers of revolt, which
in the last century were so disastrous:

but as the nation outlived them then, it

is likely to do so again. Besides, there

has been of late a marked manifestation

of a spirit of patriotism. The last birth-
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day of the Emperor, it is reported, was
more generally observed and with greater

heartiness than ever before. T have al-

ready spoken of the enthusiasm with
which the announcement of a constitu-

tional government has been received.

The anti-American boycott, although
ephemeral, was a surprising demonstra-
tion of popular spirit. The Shanghai
riot, which startled the world, showed
that the Chinese will no longer permit
their rights to be invaded with impunity.

The Boxer indemnity is furnishing

another evidence of popular feeling. This
outrageous imposition, more than double
the Japanese war indemnity, is a stand-

ing disgrace to the Christian nations

—

an exaction which Secretary Hay labored

to avert and which it is understood he
and President Roosevelt thought should
no longer be enforced by our govern-
ment at least. The indemnity was be-

yond the financial resources of the nation,

but thus far the semi-annual installments

have been promptly met. To do this,

however, an appeal to the people was
found necessary. This appeal was re-

sponded to by the imperial princes and
high officials of Peking and by the offi-

cials of the whole country down to the

eighth grade, who have agreed to con-

tribute one-fifth of their salaries till the

whole indemnity has been paid. Their
example has been followed by the gentry

and merchants, guilds, societies, Chris-

tian churches, primary schools, and all

classes contributing liberally according to

their means. The press recently re-

ported the action of the barbers' guild of

Peking resolving to contribute annually

$600 and calling on like guilds through-

out the Empire, which if responded to

would yield alone a half a million of

dollars. The barbers belong to one of

the lowest classes in Chinese society, no
son or descendant of which to the third

generation can aspire to a literary de-

gree or a public office ; and yet they have
come forward to show their patriotism

and love of country in its hour of need.

An American resident of Peking, de-

scribing this popular manifestation in

the Century magazine, characterizes it as

"one of the most remarkable movements
the world has ever seen."*

In the light of these illustrations of

Chinese patriotism, we may confidently

express the hope that the day is not far

distant when the reforms upon which this

great people have entered may be in large

measure realized;* when education shall

be generally diffused throughout the

country; when the judicial system and
the laws shall be made to conform more
fully to those of the western nations

;

when the army shall be raised in num-
bers commensurate with the population

and brought to the European standard

of efficiency; when railroads shall bring

the various provinces into direct com-
munication with the capital and with

each other and commerce shall have free

development; when a constitution and
representative government shall be es-

tablished ; when it shall be freed from the

bondage of exterritoriality and exercise

unrestrained control of its tariff; when
the evil effects of opium shall be re-

stricted, if not entirely removed; when
the people shall have accepted the best

features of modern civilization—then will

the Chinese Empire be accorded and take

its proper place in the family of nations.

That day I believe is not far away.

When that day arrives there will be a

new alignment among the great powers

of the earth and new features introduced

into politics and society, not for the hurt,

I trust, but for the betterment of hu-

manity. On that day we shall compre-
hend more fully the great truth pro-

claimed on Mars' Hill two thousand

years ago, that "God hath made of one

blood all nations of men to dwell on the

face of the earth," and that all races are

entitled to equal treatment in law and
government.
*Dr. Griggs, in Century Magazine, July, 1906.
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PROSPEROUS PORTO RICO

THE past several years have brought
much happiness and prosperity to

our little island in the West Indies. In

an address to the National Geographical
Society, November 10, the Treasurer of

Porto Rico, Hon. William F. Willoughby,
stated that the commerce of the island

had doubled since 1901 ; the number of

schools and of children at school had also

doubled in the same period, and the

health of the islanders had greatly im-
proved, owing to discovery of Dr Bailey

K. Ashford and Dr King of a means to

cure them of tropical anemia, from which
90 per cent of the population had for-

merly suffered.

The exports from Porto Rico amount
to $24,000,000 annually, of which $19,-
000,000 come to the United States. The
imports amount to $22,000,000, of which
$19,000,000 are from the United States.

The trade with the United States is now
nine times as great as in 1896. Sugar
and tobacco are the principal exports,
but coffee and citrus fruits are increasing
more rapidly. Mr Willoughby believes
that the Porto Rican coffee is the best
coffee in the world, and that in a few
years it will be in great demand.
The railroad mileage has about doubled

since American occupation, and the island
will soon have a belt line around its coast,

over two-thirds being already completed.
In five years the Americans have in-

creased the mileage of macadamized
roads one and a half times over what it

took the Spaniards 400 years to build.

Mules, traction engines, and automobiles
have supplanted the oxen and carts. The
trolley car has also been introduced.

In 1898 there were 539 schools in the
island, with an attendance of 22,000. Last
year this number had increased to 1,104,
with 45,000 pupils. English is taught in

all schools, and the Porto Ricans are all

anxious to give their children a good edu-
cation. Those who can afford it send
them to the United States.

The climate is very healthful, there
rarely ever being a case of yellow fever,

with very little smallpox, typhoid, or
malaria.

Perhaps the greatest achievement of

the American control is the discovery of

Drs Ashford and King, by means of

which the people can be cured of tropical

anemia. These gentlemen noticed that

large numbers of the inhabitants were
suffering from a wasting disease which
weakened and ultimately destroyed them.
They obtained from the legislature a

grant of $5,000 to experiment; found
that the wasting disease was caused by
a parasitic worm in the intestines, and
proceeded to devise a remedy.

Their grant was increased, and finally

the work was made part of the public

service, with an appropriation last year
of $50,000, and stations have been estab-

lished at convenient points throughout
the island where the natives are treated

free. The efficiency of the laboring pop-
ulation has been much improved by the

work.

THE WELLMAN POLAR EXPEDITION

THE experiences of the past summer
have strengthened Mr Walter

Wellman's conviction that the air-ship is

the only method of reaching the Pole,

and that at present the dirigible balloon

is the only feasible air-ship. The past

summer he completed his base at Spitz-

bergen, which is to be his starting point,

and has now between seven and eight

hundred tons of supplies there. He has
built in Spitzbergen the largest balloon-

house in the world, 180 feet long, 82 feet

broad, and 82 feet high. He has two
hundred tons of sulphuric acid and eighty

tons of iron filings ready to generate his

hydrogen gas. During the winter months
more powerful motors are being made for

his air-ship, so that the total horse-power
of the vessel will be 150.

Major Henry E. Hersey, of the United
States Weather Bureau, who was ap-

pointed as the representative of the Na-
tional Geographic Society last March,
will go north with Mr Wellman again in

the same capacity. Major Hersey, it will

be remembered, accompanied Lieutenant

Lahm in the recent long-distance balloon

race from Paris to England, which was
won by these two Americans, to the as-

tonishment of France, which had a dozen
entries.
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HIGHEST CAMPS AND CLIMBS

BY EDWIN SWIFT BALCH.

In the summer of 1905, Dr T. G. Longstaff,*
with the guides Alexis and Henri Brocherel, of
Courmayeur, made a journey in which he ex-
plored several little known portions of the
Himalaya, and also accomplished some remark-
able feats of mountaineering.
On Nanda Devi he camped at 19,100 feet,

and the next day climbed to 19,750 feet. On
Nanda Kot he camped at 16,300 feet, and the
day after ascended to about 21,000 feet.

Later he made a most determined attempt on
Gurla Mandhata (25,350 feet), in southern
Tibet. After a reconnaissance, through a mis-
take, on a lower peak (22,200 feet), he went up
the western arete of Gurla to an altitude of
about 23,000 feet, where they overlooked the
22,200-foot peak. Here the climbers started an
avalanche and were carried down nearly 1,000
feet. At the spot to which they had fallen they
spent the night. The next day they ascended
the Gurla glacier to about 23,000 feet, where
thev spent the night in a hole in the snow ; and
the following day they climbed about 1,000 feet

higher on Gurla, where they could not have
been much below 24,000 feet. It is tolerably

certain that this camp at 23,000 feet is the high-
est altitude at which men have ever had a
"good rest," and that this topmost point at-

tained on Gurla is probably the second highest
altitude thus far reached.
Dr Longstaff's account is •> oiece of bald

prose, and to a mountaineer should carry the
conviction of his veracity. So far, he has
escaped being attacked for having successfully

carried out these wonderful feats of endurance,
in which respect he has been more fortunate
than his predecessor, Mr Graham.
Mr Grahamf in 1883. with Herr Emil Boss,

landlord of the Bar at Grindelwald and captain

m the Swiss army, and Ulrich Kauffmann, a

first-class guide from Grindelwald, made a

journey in the Sikhim Himalaya, in which they
reached about 22,700 feet on Dunagiri

;

ascended A 21, which they christened Mount
Monal, 22,516 feet; ascended Jubonu, 21,300

feet ; and finally ascended Kabru, which the

Indian Survey triangulates as 24,015 feet high.

Mr Graham says : "We were off next morn-
ing at 4.30, and found at once all our work cut

out for us. The very first thing was the worst.

A long couloir like a half-funnel, crowned with
rocks, had to be passed. The snow was lying

loose, just ready to slide, and the greatest pos-

*T. G. Longstaff: "Six Months' Wandering
in the Himalaya." The Alpine Journal, 1906,

vol. xxiii, pp. 202-228.

IThe most complete account of Mr Graham's
trip is : W. W. Graham : "Travel and Ascents
in the Himalaya." The Alpine Journal, 1884,

vol. xii, pp. 25-52. Emil Boss and Douglas W.
Freshfield : "Notes on the Himalaya and
Himalayan Survey." The Alpine Journal. 1884,

vol. xii, pp. 52-60.

sible care had to be taken to avoid an ava-
lanche. Then a steep ice-slope led us to a snow
incline, and so to the foot of the true peak.
Here we had nearly 1,000 feet of most delight-
ful rock-work, forming a perfect staircase. At
10 we were at the top of this, and not more
than 1,500 feet above was the eastern summit.
A short halt for food and then came the tug of
war. All this last slope is pure ice, at an angle
of from 45 degrees to nearly 60 degrees. Ow-
ing to the heavy snow and the subsequent frost,

it was coated three or four inches deep with
frozen snow, and up this coating we cut. I am
perfectly aware that it was a most hazardous
proceeding, and in cold blood I should not try
it again, but only in this state would the ascent
have been possible in the time. Kauffmann led
all the way, and at 12.15 we reached the lower
summit of Kabru, at least 23,700 feet above the
sea. The glories of the view were beyond all

compare. * * * However, we had no long
time for the view, for the actual summit was
connected with ours by a short arete, and rose
in about 300 feet of the steepest ice I have seen.

We went at it, and after an hour and a half
we reached our goal. The summit was cleft by
three gashes, and into one of these we got.

The absolute summit was little more than a
pillar of ice, and rose at most 30 or 40 feet

above us still, but, independently of the ex-
treme difficulty and danger of attempting it,

we had no time. A bottle was left at our high-
est point, and we descended."
Many attempts have been made to discredit

Mr Graham's ascent of Kabru. These were prin-

cipally done at the time by Anglo-Indians, who
had had little or no experience of mountaineer-
ing. Their arguments have been refuted and
the folly of most of their statements demon-
strated by Mr Freshfield and other writers.*

The account of Mr Graham reads clearly and
truthfully and should carry conviction to any
experienced mountaineer.

To any one who will look at the facts intel-

ligently and without prejudice, there can be no
doubt that Dr Longstaff has made the highest

camp and the second highest ascent, and that to

Mr Graham still belongs the coveted honor of

the record ascent.

DRAINAGE OF WET LANDS

Few people realize how valuable the topo-

graphic maps published by the U. S. Geo-
logical Survey may be in furnishing accurate

data on which to base plans for improving
swamps and marshes. On these sheets a gen-
eral drainage plan may be laid down and the

feasibility of the proposition definitely deter-

mined. There are many areas mapped by the

Geological Survey in which enough informa-

tion has already been collected to make a sub-

*See Edwin Swift Balch: "The Highest
Mountain Ascent." Bulletin of the American
Geographical Society, 1904, vol. xxxvi, pp. 107-

109.
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stantial beginning for studies in drainage. The
really important marsh areas, such as the Dis-
mal Swamp, the Florida Everglades, and the
wide reaches in Minnesota, are yet to be
mapped, and until that work is done no com-
prehensive plans for their drainage can be per-

fected.

national geographic society

December 14
—

"Russia and the Duma." By
Mr William E. Curtis. Illustrated.

December 15—Annual Banquet. The New
Willard. The guests of the evening will include

the Italian Ambassador ; the Russian Ambassa-
dor and Baroness Rosen ; the Japanese Ambas-
sador and Vicountess Aoki ; the Secretary of
the Navy; Commander Robert E. Peary and
Mrs Peary; Mr Morris K. Jesup, of New York,
President of the Peary Arctic Club, and Mrs
Jesup ; Mr Herbert L. Bridgman, Secretary of
the Peary Arctic Club ; and Dr F. A. Cook, who
has been the first to ascend Mount McKinley.
The special feature of the evening will be the

first award of the National Geographic Society
Gold Medal to Commander Peary.
December 21—"On Horseback through the

Deserts of Lower California." By Mr E. W.
Nelson, of the Bureau of Biological Survey.
Illustrated.

January 2—"Between Egypt and the Prom-
ised Land : A recent journey into Moab and
Edom." By Rev. Franklin E. Hoskins, D. D.
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

:

December 17
—"Enterprising Siam." By Mr

Henry S. Kerr, of New York, who has recently
returned from that distant land. 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.

January 11—Annual Meeting. "Aboriginal
Agriculture in Guatemala." By Mr O. F. Cook,
of the U. S. Department of Agriculture. Illus-

trated.

January 16
—"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.

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.

March 8—"Twenty Years in Beirut and
Damascus ; or, The Syria of Today." By Rev.

F. E. Hoskins. Illustrated.

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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tion and forestry 645— , Order by, concerning Board on Geographic
Names 177, 588^— , referred to 24, 55, 60, 68, 372, 507H— , Subject of address by William H. Taft 25

Roosevelt Dam 89
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West Indies, Books on 534
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Willoughby, W. F., Address on Porto Rico by... 712
Wilson-Gorman act, Experience of United States
under 517

Wind does the work; Collier Cobb 310
Wood, Gen. Leonard, Extract from report on
Cuba by 538

Workman, Mrs Fanny B., Ascents in Himalayas
by 647
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—
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